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Thousands of deaf and hard-of-hear-
ing patients of all ages use cochlear 
implants (CIs) to navigate the world 
of sound. But accurately measuring 

this device’s effects in the youngest patients 
could mean a world of difference later in 
life, says otologist Frank Lin. 

That’s because, as a series of studies 
showed in the late 1980s and 1990s, the 
amount of language a child hears early on 
has significant effects on language develop-
ment, school performance and even IQ, Lin 
explains. Because children who have CIs 
may not be exposed to as many words as 
a non-hearing-impaired child might, they 
could be left with permanent deficits unless 
a doctor or therapist intervenes.

“When our patients come in for regular 
therapy sessions,” Lin says, “our deaf educa-
tors ask their parents a lot of questions. How 
is he communicating? What kinds of noises is 
she making? But this just gives them a rough 
guess of what’s going on at home. We really 
had no way to directly measure how many 
words children were hearing and how well the 
children themselves were communicating.”

Recently, Lin and his colleagues found 
a tool that will finally give them the data 
they’ve been lacking. Called LENA—Lan-
guage ENvironment Analysis—the device 
was developed by a nonprofit organization, 
the LENA Foundation, which set out to auto-
mate the methods used by earlier researchers 
to study the connection between heard words 
and IQ. A huge advance from older studies, 
in which researchers went in person to study 
subjects’ homes with tape recorders and spent 
countless hours tallying every word, LENA 
revolutionizes the whole process. 

Rather than just adding up words, Lin 

says, the device gives the therapist a compre-
hensive picture of how much and what kinds 
of sounds a child is exposed to, such as how 
many words are spoken to the child directly, 
how many utterances the child produces, and 
how many conversational turns—the back-
and-forth between the child and conversa-
tional partner—take place. It also analyzes 
how much background conversation the child 
hears, how much heard language comes from 
electronic media such as televisions or radio, 
and how much extraneous sound the child 
is hearing throughout the day from other 
sources.

“The amount of data that LENA gives 
back in such a user-friendly way is changing 
the way we do therapy,” says Lin’s colleague, 
speech-language pathologist Hillary Ganek.

Ganek explains that she and her col-
leagues, including deaf educators Kristin 
Ceh and Deborah Bervinchak, now have 
six LENAs that they hand out on a regular 
basis to parents whose children recently 
received CIs. Those children wear the cell 

phone-sized device in specially made clothes 
that keep it high on their chests—an ideal 
location to sense sound from the child and 
those around the child. After several days, 
parents send the device back to Johns Hop-
kins, where the therapist downloads the col-
lected sound files and uses LENA’s software 
to analyze their components—a  process that 
takes about two hours because of the wealth 
of collected data.

Based on what the files show, Ganek 
explains, she and her colleagues can make 
recommendations either to help parents 
continue their good work in helping their 
children learn language or to correct prob-
lems before they become entrenched.

“Before, we could only measure the child’s 
progress,” Ganek says. “Now we have the 
ability to measure the parents’ progress, too.”

“We finally have a realistic way,” Lin says, 
“to see whether our interventions are really 
making a difference.”  n

For more information, call 410-955-9397.
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Hillary Ganek, Kristin Ceh, Frank Lin and Deborah Bervinchak are all using the LENA device 
to evaluate how well children with new cochlear implants are learning language.
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When Jodi Elkin’s doctors dis-
covered a new, large skull base 
tumor after a complicated sur-
gery to remove another brain 

tumor, the 20-year-old and her family sought 
a consultation with Johns Hopkins head and 
neck surgeon Kofi Boahene. It was clear 
that her new tumor needed to be removed, 
but Boahene, who also specializes in facial 
plastic and reconstructive surgery, wanted to 
spare the college student another traumatic 
procedure.  

Using traditional routes to access the skull 
base can be an ordeal for patients and doctors 

alike, Boahene explains. “You’re 
typically looking at a six-

hour operation in which 

you have to cut bones, potentially causing 
disfiguring scars and putting facial nerves at 
risk,” he says. Moreover, the extensive proce-
dure typically leads to long hospital stays and 
weeks of additional recovery time at home, a 
strain on both the patient and the health care 
system.

Contemplating the location of Elkin’s 
tumor while gazing at a skull model in his 
office, Boahene had a new idea. “I looked at 
the ‘window’ that already exists in the skull, 
behind the molars, above the jawbone and 
below the cheekbone,” Boahene says, “and re-
alized this was an access route not previously 
recognized for this kind of surgery.”

Knowing there was always the option 
of switching to the traditional route while 
trying the new approach, Boahene and his 
colleagues performed the new procedure on 
Elkin last year. Instead of requiring the ex-
pected six hours, the operation was completed 

in two. Elkin was able 
to leave the hospi-

tal the next day 
and return to 
college, with 

no visible evidence that she had surgery per-
formed. Because the surgical team made inci-
sions on the inside of Elkin’s cheek, Boahene 
explains, the procedure left no external scars.

Since then, he and his colleagues have 
performed the same procedure for seven 
patients. A report in the October 2011 issue of 
The Laryngoscope describes details of three of 
these operations. In addition to the benefits 
for patients, Boahene and his colleagues 
say, the new procedure is significantly less 
complicated for surgeons to perform, provides 
excellent visualization of the skull base area, 
and could potentially save health care dollars 
due to patients’ shorter hospital stays.

The new procedure is also extraordinarily 
versatile, Boahene says. Besides providing 
better access for some tumor resections, the 
technique could be used for skull base biop-
sies or for injecting nerves in the skull base to 
treat intractable pain.

Not all patients are candidates for this pro-
cedure, Boahene cautions. It isn’t an option 
for those with very large skull base tumors or 
those with tumors that wrap around blood 
vessels. For these patients, traditional skull 
base surgery is still the best choice, he says.

In the future, he and his colleagues plan to 
try the new procedure using a surgical robot, 
a technique they’ve already perfected in the 
laboratory and which could provide even bet-
ter visualization of the operative field, thereby 
further reducing chances of complications for 
patients.

“This approach,” Boahene says, “is a 
welcome addition to the number of unusual 
procedures we perform at Johns Hopkins.” n

For more information, call 410-502-2145. 
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Most people take breathing easily 
and freely through their noses for 
granted. But for patients with na-
sal issues, breathing can become 

the central focus of their lives. 
The causes, says facial plastic surgeon 

Patrick Byrne, have typically been put 
into two categories: inflammatory and 
mechanical. Examples of problems related to 
inflammation include allergies, chronic sinus 
infections, and noses sensitive to tempera-
ture and humidity changes. Mechanical 
problems include deviated septums, congeni-
tal anatomical abnormalities and cartilage 
changes with age.

However, these groups aren’t as distinct 
as once believed. “What we find is that these 
two categories overlap in a lot of patients,” 
Byrne says. “The kicker is that there’s also a 
huge percentage of patients who are con-
cerned with the way their noses look. If 
they’re not done carefully, many of the pro-
cedures performed to help patients breathe 
can make the nose look worse.”

Consequently, many patients who don’t 
know the reasons for their nasal problems 
end up seeing a series of doctors separately, 
says Byrne’s colleague, rhinologist and sinus 
surgeon Douglas Reh. To improve their 
breathing, they might visit with an expert in 

inflammatory conditions, such as himself, a 
different expert in mechanical issues, such 
as Reh and Byrne, and a third doctor with 
Byrne’s expertise in improving the nose’s 
appearance.

To improve and coordinate patients’ expe-
riences, Byrne and Reh, along with their col-
leagues Lisa Ishii and Kofi Boahene, both 
facial plastic surgeons, and Sandra Yin, an 
expert in inflammatory issues, are launching 
the Johns Hopkins Nasal Center. 

Patients who call a central number to 
schedule an appointment will be asked a se-
ries of questions to track down the source of 
their nasal problem, Reh says. Those whose 
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Kofi Boahene and his 
colleagues are now 
accessing the skull base 
through a new route.
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How well we communicate largely 
depends on a behind-the-scenes 
interaction between a branch of 
the laryngeal nerve and the two 

targets it activates: the thyroarotenoid and 
the lateral cricoarytenoid muscles. In most 
people, impulses from the nerve smoothly 
control these muscles, allowing us to speak 
clearly and easily. However, in an unlucky 
few who develop spasmodic dysphonia, 
the nerve’s action becomes uncontrollable 
and unpredictable, severely affecting these 
patients’ voices.

“They strain to talk with stammering 
voices,” says otolaryngologist Young Kim. 
“There’s no fluency to their speech no matter 
how hard they try.”

The occasional spasmodic dysphonia 
patient who rarely needs to speak could 
probably get by without treatment, Kim ex-
plains. However, many people who develop 
this condition rely heavily on their voices 
for their jobs—they’re teachers, real estate 
agents and others for whom spoken com-
munication plays a pivotal, daily role in their 
success.

Currently, the most common treatment 
for spasmodic dysphonia is frequent botuli-
num toxin type A injections to chemically 
paralyze the affected muscles. It’s effective for 
the majority of patients, but it has significant 

drawbacks, Kim says. Patients need injec-
tions every three to four months, which can 
be painful and a nuisance, and a small subset 
of patients develops resistance to treatment, 
leaving them with few other options.

One way around this problem, Kim says, 
is an operation developed by Gerald Berke, 
Kim’s residency mentor at the University of 
California-Los Angeles. Only Kim and a 
handful of Berke’s protégés scattered around 
the country know how to perform the three-
hour procedure. 

With the patient under general anes-
thesia, Kim opens the larynx, separates the 
nerves innervating the thyroarotenoid and 
the lateral cricoarytenoid muscles, and then 

reinnervates those muscles with another 
nerve from the neck, the ansa cervicalis.

After surgery, patients’ voices sound soft 
and breathy. But as the newly placed nerve 
“learns” its new function, patients regain 
their ability to speak normally. The procedure 
completely resolves spasmodic dysphonia for 
about 80 percent of patients, Kim says. The 
remaining 20 percent can still be given botu-
linum toxin type A to treat their symptoms.

“For the vast majority of patients,” Kim 
says, “this operation offers a permanent fix to 
what might have been a lifelong disability.” n

To refer a patient or learn more,  
call 410-502-0460.

A permanent 
solution for 
spasmodic 
dysphonia

Young Kim performs an unusual surgery that reinervates the thyroarotenoid and 
the lateral cricoarytenoid muscles in patients with spasmodic dysphonia, providing 
a permanent fix for this problem.

complaints neatly fall into a single category 
will see an expert in that condition, but those 
whose symptoms fall into multiple categories 
will be able to see all specialists in the same 
day. These experts will work together to 
develop a comprehensive solution to resolve 
all of a patient’s nasal issues.

“Our goal is be a one-stop shop,” Reh 
says, “for all the problems that affect the 
nose.”  n

To refer a patient or learn more,  
call 410-955-6673. 
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The Nasal Center doctors: Lisa Ishii, Kofi Boahene, 
Douglas Reh, Sandra Yin and Patrick Byrne.



Chronic sinusitis isn’t life threat-
ening, but for the estimated 16 
percent of the U.S. population 
diagnosed with this condition, 

life is a daily struggle with impaired breath-
ing, congestion, postnasal drip, fatigue and 
impaired ability to smell. Over time, these 
symptoms contribute to a reduced quality 
of life, increased time out of work and even 
depression in some patients.

Though it’s clear that inflammation in 
the sinuses and nasal passageways leads 
to these symptoms, says sinusitis expert 
Murugappan (Murray) Ramanathan, 
what’s unknown is this instigator’s root 
cause. Allergies are a common prompt, he 
explains, but many chronic sinusitis patients 
test negative for the typical allergy triggers.

However, Ramanathan’s work, for which 
he recently received an NIH K23 Mentored 
Patient-Oriented Research Career Devel-
opment Award, is turning up a surprising 
troublemaker that could be responsible for 
many cases of chronic sinusitis: oxidative 
stress, the same cascade of reactive oxygen 
species blamed for a host of health problems, 
including heart disease, dementia and other 

age-related diseases.
Using a cellular model derived 

from nasal epithelial tissue from 
chronic sinusitis patients, Ra-
manathan is delivering doses of 
particulate matter—household 
dust from the United States and 
other countries. Close collabora-
tions with colleagues at the Johns 
Hopkins Bloomberg School of 
Public Health have given him ac-
cess to dust samples from all over 
the world, including coal-burning 
homes in India and Peru.

“We’re finding that cells dosed 
with this particulate matter mount 
a robust oxidative stress response,” 
Ramanathan says. “This response, 
in turn, appears to up-regulate 
markers of inflammation, poten-
tially leading to the chronic sinusitis symp-
toms we see in some of our patients.”

Work with these cells shows that an 
endogenous transcription factor, NRF2, 
combats inflammation by scavenging free 
radicals. Ramanathan’s collaborators at the 
School of Public Health have previously 
shown that inducing experimental inflam-
mation in the lungs of mice whose NRF2 
gene has been knocked out produces an ex-
tremely exaggerated inflammatory response, 
Ramanathan says, lending further credence 
to the importance of this gene in combating 
inflammation.

Seeking a way to increase NRF2’s antioxi-
dant action, Ramanathan and his colleagues 
have discovered a potential solution in earlier 
research performed at Johns Hopkins: a 

compound called sulforaphane that’s found 
in broccoli sprouts. Ramanathan’s recent 
work, in which he pretreated nasal epithelial 
cells with sulforaphane, showed that these 
cells produce lower levels of inflammation 
and oxidative stress when exposed to envi-
ronmental pollutants. 

Although it’s too early to recommend 
broccoli sprouts for his chronic sinusitis pa-
tients, Ramanathan says drugs that increase 
NRF2 production could eventually be a 
solution for patients whose condition resists 
other treatments.

“By boosting the body’s natural pathways 
to fight inflammation,” he says, “we may be 
able to offer chronic sinusitis patients better 
treatments in the future.” n

To refer a patient, call 443-287-4687.

“BY BOOSTING THE BODY’S 
NATURAL PATHWAYS TO FIGHT 
INFLAMMATION, WE MAY BE 
ABLE TO OFFER CHRONIC 
SINUSITIS PATIENTS BETTER 
TREATMENTS IN THE FUTURE.”

Antioxidants:  
A fix for chronic sinusitis?

Murray Ramanathan’s research suggests that oxidative 
stress might cause chronic sinusitis.
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