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Aural immittance measures are
more useful now than ever
By James W, Hall ITT

'm not too sure | can come up with
20 questions on this topic. These mea-
sures have been around for so many
years, there’s not really much new to talk
about, is there?
Notso fast, my friend. Theres plenty of new infor-
‘mation on immittance mezsures, from valuable new
clinical applications of Fpasnery we of
the acoustic reflexes to new CPT c
Okay, you've piqued my curiosity a
little. So, for starters, what's with the
ame “aural immittance”? We called it
impedance back when Iwas in school.
Impedance, admittance, bridgs, and T
around since this st htuux linicallypopular back n th caly 19700 The e
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buc :uhcr term s fine.

measuroments. in the evenings, Jay took

Ausl m\p«h e or admittance (combined in the hybrid term “immitcance”)

and before long he completed a PhD in
‘auciology Under the crocton ofnone other
than D Jerger. And inded, those tmos.

Fexternal ear canal volume, documentation of the mlcynry

£

impedanco (mitance) measuroments.

ar. Therefore, if you say you're doing “immittance testing,” that suggests you are

o n

€ tech-
ders at the Universty of Florda, wharo he "

= mﬂlly i y d
regard &

praciios, When he's .
s I ey Got It. So let's start with the basics. What's new with tympa-
ioor of his 1907 vintage Victorian house in nometry?
S Aupetne. As mery ol youkno, D Hal wg 2o

Ider children and aduls. Begin

10the University of Protorain South Affca.

the 19705, published reports described maulti-peaked tympanograms in infants
4 finction and nocmad

of “Extraordinary Professor”
Ono of Jay's popuiar lectures these

with a low-frequency probe tone in nonates with middle ear pathology. Nowa-

inical appications of aural immittance
o,

days, a probx 1000 H; (c:g- Joint Commit-

e on Infant Hearing, 2007') for tympanometry in neonates and older infants
[ nths). Ear canal volume measurements in infants, how-

i expiain why ever should be ith a low-frequency (e.g.. 226 Hz) probe tone. By
fockny s when they amergect 40 yeers 0. e e b IBSPL.
GUS MUELLER
4 ly has middle ear pathology?
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Yes, that's the take-home message. With a low-frequency
a posibilicy of normal tympanomeic find-
iddle car dysfintion. As you might
guess, problems arising from ah » e negative crror in
tympanometry may include failure to diagnose a disorder
prompily or misdiagnosis of a sensory hearing los. Either of

probe tone, ther

ings in an infanc wich

Since we're talking about ventilation tubes, is
there still a role for eustachian tube tests such
as the Valsalva and Toy:
Absolutely The Toynbee and Valsa techniques ae
casures of

function. Both tests are mn.Ju(ma with the patientin  siting

these could lead
of the child.

R Regarding tympanometry, how come | always

ype B
in most patients with ventilation tubes?

Sorey o burst your bubble, but s not possible o record any
type of tympanogram in a patient with patent (open) venti-

usefulin assssing custachian wbe function.

The Valsalva technique was named afte
philosopher, practicing physician (surgeon), and anacomist.

D Valsalva acuually invented the techniq

s nose pinched closed by the thumb.

i
Then, with the pat

and forefinger, the patient is instructed to inflace the mouth
. The

Jation tubes. By definition,

(cither a perforation or an open ve

lation tube) makes ic
impossible to create or change pressure in the external car

unv\ Therefore, the mosc basic requirement for tympanom-
anot be m

Tl b iy o e i i

line-that-almost-looks-like-a-tympanogram.” It

ting the y
y for an otolaryngologit, pediarician, or even

would be
another audiologist to misinterpret that flacline on the chart,

with air I most usc-
ful in determining ifthe eustachian tube can be forced open
and negarive middle car pressure relieved by crea
pressure within the mouth and nasopharynx. Sometimes the

positive

ot s repeated several imes in an attempt t restore normal
middle car pressure (appr
technique we often use to “cls
ing before landing.

With the Toynbee test, ympanomery s firse performed
in the usual fashion. Then, the patient s instructed o swal-
Tow (with mouth dlosed) while the p:
o prevent air from passing i or out. If the eu
opens (a normal finding), middle ear pressure (and pressurc
in the ,.mphmnx) will decrease, as documented by a shift

s the same.

while flying

airplane that is descer

s nose s compressed
stachian tube
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repeated several times in an actempt t restore normal mid-
dlc car pressure. The test is named for Joscph Toynbee (1815-
1866), an English otologist who dedicated his life o researching
the anatomy and pathology of the ear. You might be intr-

in knowing that Toynbee died when he inadvertently
inhaled substances (a combination of prussic acid and chlo-

toform) that he was investigating as possible treatments for
tinnitus.

Hats off to Toynbee and Valsalva! You said ear-

lier that there are other new developments in
middle ear measurement. Can you tell us about
them?

As a matter of fact, thert
assessment of middle ear function: discovery of a 1
referred 10 as “wide-band reflectance.”
involves uunlnﬂv simaltancous messure
reflectance,

s boc s bimbhurugh eenly in

ide-band “ﬂnlm;:

 of power
hera broad-

relationships

[ Call 1-800-525-7936 for your copy
of the quiz
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band (chirp) mmum or mulple sinusokdalsimuli over 3
celatively wide frequency range from less than 100 Hz to over
10,000 Hz. As the stimulus is presented to the external car
canal, it i parcially reflected from the ympanic membranc.
back into the car

Power reflectance is the energy reflect
canal and not absorbed by the middle car syscem.

What's the advantage of wide-band reflectance
over traditional tympanometry?
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Wi

band reflectance very quickly (in
less than a minute) provides informa-
tion on middle car function for many
frequencies, rather than just 226 Hz or
1000 Hz. The results are valid for
paticnes of all ages. And, wide-band
reflectance is made at atmospheric pres-
sure without need for an air-tight (her-
metic)scal, which s 3 major advantage
with pediatric patients.

hearing loss (as defined by a pure-tone
average >35 dB HL) have BBN acoustic
reflex thresholds exceeding 90 dB SPL.
And, persons without serious hear
(pure-tone average <35 dB HL) almost
always yield acoustic refle thresholds for
BBN berter than 85 dB SPL.

1 But don’t we need more

specific measures of
threshold?

L Jivies tympanometry! Is

there anything new in the

acoustic reflex area?

Well acoustc reflees themsclves haveric
era

changed, of course. However, in th
idend of hearing I

auditory neuropachy. As his pois
almaost any audiologst with equipment
for aural immittance measurement
identify possible auditory neuropathy
in the off
1 Good point. But you
know, some clinics don't
even do reflex testing! So, do
you have other favorite neuro-
diagnostic applications of the
acousti sure?

ing versus hearing loss i

importandy to clinical decision-making.

‘The acoustic refle threshold for a sin-

gl signal (BBN) can help idenify a child
e R b ez

infants, two clinical applications of
acoustic reflexes are making a comeback.
One is documenting the presence of 2.
hearing loss with acoustic reflex thresh-
olds. You might recall the SPAR (Sensi-
ity Prediction by Acoustic Reflex)
technique introduced by James Jerger
backin 1974,
1 1 sort of remember that
procedure, but | didn't
think the threshold estimates
were accurate enough for fitting
hearing aids on young children.

Very rue. Acoustic reflx threshold infor-
‘mation is definitely nor adequate for
hearing aid fitcing. Other objective
techniques, such as the ABR, are much
better suited for frequency-specific
stimation of hearing thresholds in

ther evaluated, perhaps with a sedated
auditory brainstem response (ABR)
assessment. On the other hand, if the
BBN acoustic reflex threshold is quite
g00d (c.g., <70 SPL) and information

Oh, Thave ac 4 One dates
back over 30 years, but it has rencwed
clinical value in chis era of malpractice
ligation and healtheare cost contain-
ment. Acoustic reflex threshold and
decay measures are very useful in veri-
fying isk of retrocochlcar auditory dys-
function in paticnts with certain
symptoms (e.g., unilateral tinnitus) or
other audiometric findings (¢.g., asym-
metry in purc-ton hearing thresholds).

sound-field behavioral audiometry is
consistent with reasonably good hearing
sensitivity, then closely following the
child is a good management strategy.
The costs and potential risks ofsedared
ABR can be avoided.

1 That certainly makes
You mentioned

that there is a second applica-

tion of acoustic reflexes that is

making a comeback.

Yes, there is. Acoustic reflexes play an

important role in neuro-diagnosis of

infancs an
However,the SPAR docs provide a

dren. All you need to record is an
acoustic reflex for a broadband noise

(BBN) signal. If you keep moving up
|I|mugj1 dhesignals avaible on a cln-

ditory

patients warrant immediate referral for
edical neuro-diagnostic workup.
1 If acoustic reflexes can
help prevent a malprac-
tice lawsuit, I'm all for them. What
else...
11 gladly tell you—and you can relay the
message to your friends who have for-
gotten about their uscfulness. Another
neuro-diagnostic application of acoustic
reflexes s valuable in patients ofall ages,
from pre-school and school-age children
ac sisk for academic falure to veterans
with traumatic brain injury. In these

in the diagnoss of auditory ncuropathy.
Lecs say you have a child in your

nitive factors may reduce the relabilicy
and validity of behavioral hearing tests.
how.

The
convinced that the child's behavior is
consistent with what seems to be a sig-
nificant hearing impairment. Word-

wmwBBl\T}wm\Kwﬂadu\sh-
old for BBN ati-

poor
(<40%). An audiogram, however,shows
o

. itsimpor-

ever,entirel objective.
tant to record acoustic reflexes in four
measurement conditions: ipsilateral
(uncrossed) and contralacral (crossed)
with right- and lefi-ear stimulation.

ly

ally begi
i bout 70 dB.

hearing loss. Otoa-

L (or better) for normal hearers and

increasing o over 100 dB for severe
legrees of sensory hearing loss. OF

course, its imporant to first verify nor-

mal middle car function.

About three-fourths of persons with
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no
limits. You're confused by the conflict-
ing pattern of findings. If acoustic

in the presence of normal uncrossed
reflexes, indicate possble central audi-

with this acoustie eflex patcern need o

ype
of patient, auditory neuropathy must
be considered. The patient should
undergo a full diagnostic workup for

o Ten

undergo formal fauditory

ing and should also be eferred out
for further medical neuro-diagnostic
workup.
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1 5An|1you have more?

Oh, yes. Whenever a patient has alarge
air-bone gap in pure-one hearing thresh-
olds et normal ympanograms and nor-
mal acoustic reflexcs, the diagnosis of
superior canal
be considered. As you know, acoustic
relles would ot beexpeced o mose
. Patients

that, youve already moved the probe
t0 the other ear, s0 you can also
record ipsilateral reflexcs in just a
few secon

 Frequencies tested: In a busy clin-
ical practice or with young children
who may not cooperate for long, I
recommend at least ipsilateral and
contralateral reflees recorded with

with this unusual pattern of findings
must be referred for neuro-otological
consultation and a complete vestibular

21000-Hz p
cach car. If one of the goals of
acoustic reflex testing is objective
simation of haring satus (a5 we

billing codes for aural immittance
measures haven't changed over
the years?

You know what happens when you
assume. Several additional CPT codes
went into df«l infanaary 2010. The
for tympanometry rem

92567, and the code for acoustic
reflexes is still 92568. However, new

CPT codes are now available for com-
binations of measures. Code 92550 is
used for the combination of tympa-
nometry and acoustic reflex threshold

myogenic potentials (VEMP).

And, here's yet another reason, one.
that you might recall from graduate
school. The presence o absene ofthe

ticr), then I begin with
BBN stimulus,rather than a pure-
tone signal

inpu level: When acoustic

tification of facial nerve abnorml
Acoustic reflex measurement s depen-
dent on the integity of the facil nerve,
specificall the litle moror branch that
innervates the stapedius muscl. Again,
ics important to record acoustic reflexes
in the four measurement conditions we
just talked about. Absence of acoustic
teflexes when the probe is in one car in
combination with a normal tym-

reflex testing was introduced, we
ssed devic 115

to0 120 dB (HL). Today, I recom-
mend limiting the stmulus inten-
sty level t0 100 to 105 dB. Excepe
for very young children, always be
sure that patients understand that
they can stop the test a any time if

gwhn a minute, I'm con-
‘fused. You mean we don't
use a separate CPT code for

ittance pro-

No, the new CPT codes are used when
‘multiple procedures re performed on a
single patient. The two taditional aural
immitiance codes (92567 and 92568)
are not used with the new CPT code

the sounds are too
Reflex decay: Reflex decay was a
popular test back in the 19805, and
i terms of the time required i il

“

olds, if they're avalable), i a strong sign
of facal nerve dysfunction.
1 You've convinced me. |
really should be per-
forming acoustic reflex me:
surements more often. My
co-workers and | have had some
disagreements over which pro-

one of th echniques
available for assesing retrocochlear
auditory dysfunction. Evidence of
acoustic reflex decay always warrants
an immediate medical referral for
neuro-diagnosis of possible rctro-
cochlear auditory dysfunction.

1 ‘Thank you. That was very
helpful. | contract audiol-

92550. T p new
code for acoustic immittance testing
(92570) includes three procedures (tym-
panometry, acoustic reflex thresholds,
and acoustic reflex decay).
20 never realized how
much clinically useful
information was available from
aural immittance measurements.
Any idea where | can | get a con-
cise and clinically oriented
update on the topic?
1 thought youd never ask! A new book

Can  ogy sites. g et >
you help? around town. Is there anything e it i
Well, | doni know exactly what proce-  Poracie et Wil 40 the 16818, o, Afican collcague De Wet
dures you are referring 10, but here are YU Swanepoel for audiologiss justlike you.
the answers to the questions | mosc | have good news foryou. Thercisanew  The book provdes i nforma
commonly get from Aub students 3 1 ligheight, b cion onall th

@ Crossed and uncrossed: As | men-
tioned carler, 1 hink you will always
or nearly always want o conduct
both cro:

powered, hand-held devices. Some of
these have remarkable diagnostic fea-
‘most of the portable equip-

d and
et Cpebarsal, Wl
Doing this adds only a minimal
amountofime.and cn b very us-
fl i is. Granted,

of patients. Then, when you return o
your office at the end of the day, you
simply download the data onto your

i keeping d

avaiable in udiclogy today, inchuding
electro-acoustic measures (immittance
and OAE) and the auditory evoked
responses (ECochG, ABR, and ASSR).
1 chink youd ke .
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|fbolh contralaterals were coming
in at 80 dB or so, there probably
wouldrit be much reason to do ipsi-
lateral. But by the time you know
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1 What about billing for all
this? Can | assume the
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