
The year 2009 was productive
for diagnostic articles. I re -
viewed over 230 articles in the

area of diagnostic audiology, the most
ever. Including the many good articles
described below was, as always, the easy
part. Excluding other good ones was
painful. But I did so, and here are my
picks for the best of 2009.  

GREAT FOR THE CLINICIAN
There were some excellent clinical arti-
cles, including one by Rafidah Mazlan
and colleagues in Ear and Hearing. Many
of us hold to the traditional thinking that
acoustic reflexes can’t be measured in chil-
dren younger than 6 months or so. These
authors verify more current thinking that
reflexes can, in fact, be elicited in infants
if a high-frequency probe tone is used.
The study they describe confirms the
reliability of doing so in a large sample
of healthy neonates and adds another
tool for assessment in infants.

Most of us think of a notched audio-
gram as caused by noise exposure, and
for good reason. But David Nondahl
et al., writing in Ear and Hearing, remind
us that it’s not that simple. They com-
pared algorithms for identifying notched
audiograms with noise exposure history
in patients drawn from a population-
based cohort study. They found that
many patients with history of noise expo-
sure have notches, but the percentage
varies substantially with the algorithm
used. They also report that nearly a third
of those without a history of noise expo-
sure had notched audiograms.

Most audiologists are seldom called
on to evaluate a person’s hearing for the

purposes of determining fitness for duty.
So, if we are suddenly faced with this
task, we scramble to find an authorita-
tive source of information on how to
do so. Jennifer Tufts and colleagues
from the University of Connecticut have
come to the rescue with an excellent
review article, published in the Journal
of the American Academy of Audiology
( JAAA). The authors review the func-
tional hearing abilities required to per-
form hearing-related tasks in jobs such
as law enforcement and piloting. They
also describe the characteristics and cur-
rent implementation of auditory fit-for-
duty protocols.

Do we really have to torture our
patients during caloric testing of vestibu-
lar function? Two articles, both from
Ear and Hearing, suggest that a mono -
thermal caloric screening test is suffi-
cient in many patients, making
complete bithermal testing unnecessary.
Guy Lightfoot and colleagues find that
the warm monothermal test has a sen-
sitivity of 95% and that only 29% of
patients with normal bithermal tests
need to undergo bithermal testing if the
monothermal screening is used. Mean-
while, Owen Murnane and colleagues
show that warm monothermal screen-
ing can reduce the need for bithermal
tests by 40%. Bring on the warmth.

Another very good clinical article
was published by Jae-Jin Song and col-
leagues in Otology & Neurotology. They
describe results of temporal-bone-
 computed tomography and audiomet-
ric follow-up in a large sample of
children with unilateral sensorineural
hearing loss. Remarkably, nearly 30%

of computed tomography scans were
identified as abnormal. Of these, nearly
20% showed bilateral abnormalities. In
those who were followed for more than
2 months, over 6% showed hearing sen-
sitivity decline, in some cases bilaterally.
The study does an excellent job of
demonstrating the need for medical
evaluation and continued monitoring
of hearing for children with unilateral
sensorineural hearing loss. 

While there were many first-rate clin-
ical papers over the year, my Best of 2009
in this category is “A Comparison of Pre-
sentation Levels to Maximize Word
Recognition Scores” by Lesli Guthrie
and Carol Mackersie, published in
JAAA. Want to get a maximum score
without doing a performance-intensity
function? Try testing at UCL – 5 dB.  

BEST VESTIBULAR
SCHWANNOMA READS
Is this a category? Well, it is this year,
since Otology & Neurotology had a run
of interesting articles in 2009 on
vestibular schwannomas. One was so
good, you’ll read about it in my All-
Around Favorites. But there were oth-
ers as well. Most had to do with
conservative management of identified
tumors—essentially waiting and
watching before treating—and the
consequences of such management. 

Thomas Martin and colleagues
describe a retrospective study of 276
patients with vestibular schwannomas
who were managed conservatively.
Of these, 22% demonstrated tumor
growth, with 65% of these growing
slowly and the remainder more rapidly.
The vast majority of the rapidly grow-
ing tumors were detected within 3 years.

Prashant Malhotra and colleagues
report on a study of 202 patients with
vestibular schwannomas who were also
managed by observation. In their group,
about 10% were considered to have
failed conservative management. Two
factors seemed predictive of failure:
 subjective disequilibrium at presenta-
tion and increased tumor size.

So, what happens in the long run to
those with tumors that grow during

28 THE HEARING JOURNAL HJ Journal  Club picks the year’s best  ar t icles JUNE 2010 • VOL. 63 • NO. 6

t h e  b e s t  o f
A u d i o l o g y  L i t e r a t u r e

The Best of 2009:

Diagnostic
Audiology
By Brad A. Stach



A u d i o l o g y  L i t e r a t u r e
t h e  b e s t  o f

A u d i o l o g y  L i t e r a t u r e

observation? Paul Mick et al. followed
36 patients identified as having tumors
that demonstrated growth of greater
than 1 mm between consecutive scans.
Of those that grew, 64% continued to
grow, 30% stayed the same size, and
6% shrank over time.

Okay, so some tumors grow, and
some of those keep growing. What are
the functional consequences of these
changes to hearing? Willem Godefroy
et al. wrote about 70 patients with ves -
tibular schwannomas that were treated
conservatively. Despite a lack of appar-
ent structural changes (63% of tumors
did not appear to grow), nearly half the
patients showed decreases in hearing.

Why would that happen? An article
a few years back from the Massachu-
setts Eye and Ear Infirmary showed that
some tumors have a primary influence
on the nerve itself, while others have a
secondary influence on cochlear func-
tion.  Konstantina Stankovic and oth-
ers from that lab continued their work
in one of my Bests of 2009 in the
vestibular schwannoma category. They
examined vestibular schwannoma spec-
imens from 13 pa tients and divided
them into two groups associated with
good hearing and with poor hearing.
Genetic analysis of the tissue showed a
chromosomal region and three other
genes from different chromosomes that
were significantly different between the
two groups of tumors. In other words,
tumors with different genetic makeup
may have contrasting effects on hear-
ing. Just imagine if these molecular alter-
ations could be targeted therapeutically.

NOT READY FOR PUBMED
We are beginning to see increasing use
of wideband reflectance in the measure-
ment of middle ear function, especially
in infants. If you are looking for a primer
on the topic, check out the article by
Robert Withnell and colleagues, pub-
lished in The Hearing Journal (HJ ). 

Another review article that I partic-
ularly liked is James Kaltenbach’s excel-
lent summary of tinnitus in HJ. He talks
about the three components of tinnitus:
the acoustic, the attentional, and the

emotional, and how they interact. His
discussion of central plasticity and the
possibility of reversing it is excellent.

I always like HJ’s Page Ten articles,
and I gave one of them my Best of 2009
in this category: “Understanding in
noise: Perception vs. performance” by
Gabrielle Saunders. In a very clear man-
ner, she helps us understand the impor-
tance of a patient’s misjudgment of
hearing ability.

MOST THOUGHT PROVOKING
Noise-induced hearing loss in a popu-
lation can be predicted using knowl-
edge about the intensity and duration
of noise exposure. Imagine if that algo-
rithm could be reversed so that knowl-
edge of the hearing sensitivity in a
population could be used to predict the
amount of exposure that must have
occurred. Jennifer Tufts and colleagues
did just that in a fascinating article in
Ear and Hearing. They looked at ret-
rospective data on hearing levels and
exposure history of a group of machin-
ists. They then developed a maximum-
likelihood fitting procedure in which
the noise level input to a standard algo-
rithm was varied to determine the noise
level that best accounted for all the data.
Oh, just go read the article.

Speaking of noise, I also liked an
article by Robert Davis et al. in Ear
and Hearing on the evaluation of com-
plex noise exposure. We are accustomed
to thinking of the influence that energy,
frequency, and duration of exposure to
noise has on hearing. These authors
suggest that there’s more to the equa-
tion. They show that for equivalent
energy and spectra, exposure to non-
Gaussian noise produced substantially
more hearing loss than exposure to
Gaussian noise, suggesting that the haz-
ard needs to be redefined based on the
complexity of the noise source.

Testing speech recognition in noise
sounds simple until you try to design a
metric to do it. In an overview article
in the International Journal of Audiol-
ogy, Marianne Theunissen and col-
leagues take on the task of describing
what is involved in the development

and interpretation of tests of sentence
recognition in noise. They offer a very
thorough discussion of the stimulus,
presentation, subject, response, and per-
formance variables.

A lot of thoughts were provoked in
2009, but I had to choose a number
one in the Most-Thought-Provoking cat-
egory. And, the winner is Slavomir
Biedron and colleagues for “On the
number of turns in human cochleae,”
published in Otology & Neurotology. You
thought you knew this, right? You think
there are 2-?, or was that 2-?? I never
quite remember. But the authors found
that 65% of people had more than 2-?
turns and 11% had more than 2-? turns.
Now that is thought provoking!

ALL-AROUND FAVORITES
It is becoming increasingly clear that
among infants and young children with
a diagnosis of auditory neuropathy spec-
trum disorder some have a sensory hear-
ing loss for which the inner hair cells
are to blame and some have a neural
disorder in which the auditory nerve is
the culprit. It also seems increasingly
clear that the two disorders respond dif-
ferently to conventional amplification/
implant treatment. So how can the two
be differentiated before treatment is
implemented? Stefan Gräbel and col-
leagues report in Otology & Neurotology
on the use of a non-invasive, objective
test of auditory nerve function. They
use a ball electrode in the ear canal to
provide electrical stimulation to derive
a high rate (80/s) auditory steady-state
response (ASSR). They found that the
steady-state response  correlated very well
with intraoperative electrically evoked
potentials. The exciting implication is
that if the EAMFR (evoked amplitude
modulated following response) is nor-
mal in the absence of an acoustic ABR,
the disorder is probably sensory. But if
the EAMFR is abnormal in the absence
of an acoustic ABR, the disorder is prob-
ably neural.

Another of my All-Around Favorites
was written by Robert Turner and
Annette Hurley for the JAAA. Their
idea is that combining tests into a
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 protocol, a common occurrence in clin-
ical practice, is most often done with-
out a clear understanding of the
protocol’s performance in testing what
it is supposed to test. The authors
develop a model for predicting this per-
formance and then apply it to an actual
data set of auditory processing tests. The
agreement between the predicted and
actual data is remarkable.

Old folks don’t seem to recognize
speech as well as younger ones, even
after accounting for differences in hear-
ing loss. But we have not known what
neural structures might be responsible
for these differences. Writing in The
Journal of Neuroscience, Kelly Harris
and colleagues provide us with a glimpse.
They had subjects from a younger group
and from an older group perform word-
recognition tasks in an MRI scanner.
The older group had poorer perfor-
mance in a challenging listening envi-
ronment than the younger group. The
MRI showed  group differences in gray
matter volume at Heschl’s gyrus and the
anterior cingulate. So, at least some of
the difficulty experienced by older indi-
viduals is correlated with structural
changes in the auditory cortex.

Here’s a question: When is a pure-
tone asymmetry significant? You may
recall from last year that as many as half
of the patients seen in a busy clinic have
some degree of asymmetry. Hardly any
of them have tumors. So what do you
use as a criterion for significant asym-
metry? And why? You don’t know, do
you? Well, Issam Salib and colleagues
do. In Otology & Neurotology, they des -
cribe a study that compared risk factors
and clinical data in a group of patients
with vestibular schwannoma and a con-
trol group without vestibular schwan-
noma. Results suggest that asymmetry
in pure-tone thresholds at 3000 Hz is
the best predictor of group placement.
They conclude by proposing “Rule
3000,” which states that an asymmetry
of 15 dB or more at 3000 Hz is a posi-
tive indicator of retrocochlear disorder.

We have all heard dire predictions
about the approaching baby boomer
bubble and how it will swamp our

 clinics with presbyacusic patients pin-
ing for our scarce expertise. What if,
on the other hand, the seemingly much
healthier boomers, with an ever-
increasing life expectancy, also have
healthier hearing than past generations?
Weihai Zhan and colleagues published
an intriguing article in the American
Journal of Epidemiology in 2010 (it
appeared  online in 2009 and I read it
in 2009, so I’m including it as a Best
of 2009). The authors assessed the
effect of birth cohort on prevalence of
hearing loss across an age range from
45 to 94 years. Their results showed
that with every 5-year increase in birth
year, the odds of having hearing loss
were 13% lower in men and 6% lower
in women. It appears that older adults
today have good hearing longer than
previous generations, bursting the
 bubble as it were.

And now, for the Best of 2009 in
the All-Around Favorites category:
“Newborn hearing screening speeds
diagnosis and access to intervention by
20-25 months.” Written by Yvonne
Sininger and colleagues and published
in JAAA, it’s my favorite because of the
importance of demonstrating that new-
born hearing screening works. The stag-
gered onset of screening programs in
California enabled the authors to gather
data on children with hearing loss from
one group that was screened and from
one group that went unscreened. Chil-
dren who had been screened were diag-
nosed 25 months earlier, fitted with
hearing aids 24 months earlier, and
enrolled in intervention programs 20
months ear lier than those who were not
screened. Case closed. This was truly a
Best of 2009.
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