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What's the connection between “Bill's
Bar” and audiology?

A. Standard for the highest background noise SPL
allowed on space shuttle

B. Bony shelf which is landmark in nVIIl surgery

C. Narrow strip of the amygdala important for
processing speech-in-noise

D. The term “BILL processing” (for hearing aids) was
coined in Chicago’s Bill's Bar

E. C.C. Bunch and Ray Carhart did Fuzzy Navel
shots together in Chicago’s Bill's Bar

The real “Bill's Bar”

Fig. 1: CT, axial. Internal auditory canal. The beak-shaped structure protruding
mto its anterior fundus at this level is "Bill's bar" named after Dr. Wilkam House.
The facial nerve canal starts just anterior to Bill's bar, and the short canal for the




Dr. William F. House, Inventor of Pioneering Ear-
Implant Device, Dies at 89

Photo from 1981
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Ben Hornsby: 20 Years at Vandy!




Has René experienced the “Hornsby Effect?”

THEN NOW
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Modern CI Patient
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HA? CI? MEI? EAS/Hybrid?

e difficult to fit

* Vinay & Moore
(2007):

* 592 ears

* For thresholds
>70dB HL,
59% had dead
regions




Conventional Cochlear Implant
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Combined Electric and Acoustic Hearing
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Cochlear Implants:
Hearing Preservation

= Traditionally, any residual
hearing would have been
sacrificed during surgery.

= We are now seeing significant
hearing preservation both with
short and long electrode arrays.
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Minimally traumatic surgery

Cochleostomy location & size
RW insertion

Opening endosteum
Hyaluronic acid (Healon®)
Perilymph

Insertion force and speed
Steroids

— Pre-, peri- and/or post-
implant

Atraumatic electrodes

2 3 4 )
Q3mm
- — e R NI S
T B6mm
7
1 (r—rhl )
1 Surgical handle located opposite of the electrode contacts to 5 Basal diameter 0.6mm

assist with electrode orientation and atraumatic insertion 8 22 medial facing, half-banded platinum ekectrode

contacts, positioned over 20mm

N

White marker at 25mm indicates maximum insertion depth

w

Tapered basal stiffener designed for smooth, single motion
insertion and minimization of buckling

~

Apical diameter 0.3mm

®

Softip for minimal insertion trauma

&

White marker at 20mm indicates end of the active portion
of the electrode array

Atraumatic electrodes

MED-EL 3 s 0 15 20 5 3
Standard

24 slectrode contacts slong 26.4 mm
2.4 mm spacing batwoen contacts

MED-EL

(=

19 electrode contacts along 23.1 mm
2.2 e spacing Batmosn comtacts
MED-EL

FLEX?

19 sloctrode contacts slong 20.9 mm
19 me spacing batweon contacts.

C__—




Atraumatic electrodes
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Hybrid S8
Hybrid S12
P
Hybrid L24
Skeptics

Hearing preservation doesn’t matter because...

—The hearing is useless anyway.
—My patients do well.
—Surgery takes more time...
—and it's more difficult.
—Patients will lose hearing over time.
—We are setting ourselves up for failure.

Research Questions

Does HP improve speech
recognition in realistic listening
environments (e.g., diffuse noise
and reverberation)?




Speech Perception With Combined Electric-Acoustic
Stimulation and Bilateral Cochlear Implants
in a Multisource Noise Field

Tobias Rader,'* Hugo

Objective: The aim of the study was to measure and compare speech
perception in users of elctric-acousti stimulation (EAS) supported by a
hearing aid in the unimplanted ear and in bilateral cochlear impiant (GI)

1.2 and Uwe Baumann'

INTRODUCTION

lectric-acoustic stimulation (EAS
tioninthe isawell

with hearing presenva-

assessed by comparing performance in unmodulated and modulaied
Comité Consukaif Intermational Teliphorique et Tékigraphique (CCITT)
noise conditions, and binaural interaction was investigated by compar-
ng single source and mulsource sou

: s
sentence test (Oldenburg Sentence Test, OLSA) in a multisource noise
fld (MSH) consisting of a fourloodspeker aray it ndepenerd

). Speech sim-
ulating noise (Fastl-noise), CCITT-nomse (continuous), and OLSA-noise
(pseudo continuous) served as noise sources with diflerent temporal
patters. Speech tests were performed in two groups of subjects who
were using either EAS (1 = 12) or bilatera Cls (n = 10). AN subjects in
the EAS proup were fitted with a high-power hearing ad in the opposite
ear (bimodal EAS). The average group score on monosylable in quiet
was 68.8% (EAS) and B0.5% (bilateral CI). A group of 22 ksteners with

listening effects in implanted paters.

Results:
nificantly lower than those for the bilateral C group in all test conditions.

for subjects with profound ski-slope hearing loss (Baumann &
Helbig 2009, von Iiberg et al. 201 1), This technique was intro-
duced by von Ilberg et al. (1999) as & consequence of ground-
beeaking; surgical approaches that cnabled hearing preservation
with optimized clectrode designs. These combined techniques
minimize trauma to the delicaie structures of the Basilar mem-
branc, and prescrve the acoustc low-froquency hearing in the
majority of subjects after implantation (Gtoetiner et al. 2009)
EAS users show improved spoech intelligibility compared with
cochlear implant (CT) users who receive only clectrical stimula-
tion (Kiefer et al. 2002, review in Dorman & Gifford, 2010).
An aliemative treatment option for bilateral, precipitously
sloping high-frequency hearing lossis a standard C1 with a fully
inserted electrode array. Patients can thus Toceive clotrc stimu-
lation from the implanted ear and acoustic stimulation from the
contralsteral car (bimodal stimulation). Similar to EAS patients
Who have Icaring preservation in the implante ca, paticnts with
bimodal stimulation have the opportuity to benefit from the com-
bi and acoustic dtimulation (Gifford et al 2007}

g
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Rader et al. (2013). Ear Hear. 34:324-32.

e N=44

» Normal-hearing control (n = 22)
« Bilateral CI (n = 10)
» Hearing preservation (n = 12)

—11 FLEX®as

* Now marketed as the Flex 24

-1 FLEX 20

—straight electrodes
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Experimental details

* 2 noise conditions f

* SoNg
* multi-source noise field
* MSNF

* 4-loudspeakers
e =*45°and *+135°

* Noise fixed:
e 75 dB SPL for NH listeners
* 65 dB SPL for Cl listeners

=204 (I CI bilateral (CI - CI)
EAS bimodal (EAS - HA)
-164 | control group

-124
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LIMITATIONS

« Only tested the “best” condition for the
EAS subjects

¢ Did they need the hearing in the CI
ear to achieve this level of
performance?

« Small sample of both bilateral and EAS
subjects
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Research Questions

Does HP improve speech
recognition in realistic listening
environments (e.g., diffuse noise
and reverberation)?

If so, what underlying
mechanism may be responsible
for the HP-related benefit?

Cochlear Implantation With Hearing Preservation Yields
Significant Benefit for Speech Recognition in Complex
Listening Environments

René H. Gifford,' Michael F. Dorman,’ Henryk Skarzynski,’ Artur Lorens,’ Marek Polak,*
Colin L. W. Driscoll,’ Peter Roland.® and Craig A. Buchman”
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Gifford et al. (2013). Ear Hear.

* n=54
» Normal-hearing control (n = 16)
» Polish speaking (n = 17)

— 17 Med EI EAS
» English speaking (n = 21)

— 2 Med El Sonata H

— 2 Med EI EAS

— 10 Hybrid (6 S8, 4 L24)

— 7 Nucleus 24 series or later [CI24RCA,
CI24RE(CA), CI512]

— Both short and long electrodes
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frequency (kHz)

LF PTA: 20-dB loss for both groups

CNC (% words)
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Experiments

= Restaurant simulation (8 loudspeakers)
= Adaptive SNR, noise at 72 dBA
= Fixed level SNR (+6 and +2 dB)
= Polish: PMST
= English: HINT

= Reverberant sentence recognition
= 0.6 sec
= AzBio & PSMT at 60 dBA

= |TD thresholds, acoustic only
= f, =250 Hz

4/30/2013

Listening Conditions

cl+HA (| 1) HA

Best aided EAS

Listening Conditions

Bimodal

14
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Adaptive SNR
Speech reception threshold (SRT)

o a

1.7dB

2.1dB

SRT (dB SNR)

Il Bimodal
[ bestaided EAS

English Polish

Feu 37 = 21.1 p < 0.001

15
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SRT (dB SNR)

15113 1218211018172090 1 5 413446 8 7 219M 11133166 9121581475 2107444 1 M

Participants === Bimodal
mmmm Best EAS

---- NH
© bilateral HA

Dunn et al (2010). J Am Acad Audiol.
1. N =9 S8 Hybrid

Signal-to-neise ratio

(lower score is better)
& e
|

- T T R R . .- T . 1
E A S B - R

Subject
CCombined W Hybrid OBimodal

Fixed SNR, +6 and +2 dB
% correct
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+6 dB SNR
9%
100
7
g 80F 11%
E 60f =7
]
g 40
S 50 Il Bimodal
[] best aided EAS
English Polish

X2, =16.9, p < 0.001

+2 dB SNR

100 10%

7

12%
=

% correct

Il Bimodal
[ best aided EAS

English

Polish

X2,=8.1, p = 0.005

Reverberant Speech Recognition
RT60 = 0.6 sec
% correct

17
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RT = 0.6 sec

100 6%
soF 7% =
60
40

20 Il Bimodal
[ best aided EAS

% correct

English Polish

Fa a7 =155, p <0.001

Summary: noise & reverberation

* Preservation of acoustic hearing >

significant benefit

e ~2.0dB improvement in SNR for SRT

* 6- to 12-percentage points
(fixed-level noise & reverberation)

What is the underlying mechanism
for the EAS-related benefit?

Preservation of both hearing
and binaural cues?

18



Interaural time differences (ITDs)

= most prominent < 1500 Hz

Do hearing preservation patients have
preserved ITD cues?
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ITD thresholds

fs =250 Hz
*» 200 ms

level = 90 dB SPL (10 to 40 dB SL)

2 down, 1 up tracking
* 70.7% correct

TASK: lateral position change

6 subjects in paper
12 subjects run to date!

SRT benefit (dB) vs. ITD
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T st
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S 2t
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i

- 0 400 800 1200 1600
ITD threshold (us)
250 Hz
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Interaural time differences
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Is it a simple answer?

Do those with the best
preserved hearing have
the best ITD thresholds?

20
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Multiple regression

Dependent variable: ITD threshold

Independent variables: LF PTA in Cl ear and

non Cl ear

multiple regression

Which variables contribute?

LF PTA Cl ear (2= 0.67): t = 3.04, p = 0.014
LF PTA non-Clear (2=0.39): t=0.92, p =

0.38

21



Those with better preop hearing tend to
have the best preserved hearing and:

= Lowest (best) ITD thresholds

= Greatest degree of HP-related benefit

4/30/2013

LIMITATIONS

* bimodal condition with Cl ear occluded
was an acute condition

« Small sample for subjects in the ITD
experiment

What needs to be done
to ensure best hearing
preservation?

22
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Commodore Cornelius Vanderhbilt

Commodore Vanderbilt Steamship (circa 1860)
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The Role of Preoperative, Intratympanic Glucocorticoids for Hearing
Preservation in Cochlear Implantation: A Prospective Clinical Study

Gunesh P. Rajan, MD, DM, FSCS, FRACS; Jafri Kuthubutheen, MBBS, FRACS; Naveen Hedne, MBBS;
Jay Krishnaswamy, M.Sc.Aud

Background: Hearing Preservation is becoming increasingly important in cochlear implantation as there is growing evi
dence that preserving the residual especilly In the low fecuencles In combination with the slectic stimulation £an
\J atic

vation, This. study investigates the effects of preoperative intratympanic glucocorticold application on hearing preservation
hlear implantation.
pu: Prospective Interventionsl sudy.

ation mu. measurable preoperative hearing thresholds using either a
g on e of residual low frequency hearing.
roid 1pphnlmn - doring cocheer implantation via round window insertion.

wres: Level of hearing pres after cochlear electrode- and f specifi

ome Me 1 p

hearing preservation rat
Results: Preoperat ring thresholds were comparable in the control group and the interventional Flex soft group.
705 db = 125 dB vs. 735 dB = 10.5 dB, P =.27). As per selection criteria the low-frequency hearing thresholds were sig-
alicaaly iewer In intscvestions Flex EAS Broups wian campared 1o the concrl grov. flering pressriation wes siguf
cantly better in the interventional group with no case of complete hearing loss in this group (11 dB = 2.5 dB vs. 19
dB, P < .05). The interventional group displayed a higher stability of hea ervation aftr implantation (r = 8, P = 03)
Leve of haring preservation was higher when o specilc beaing presemvation satrode was ssed (- 85, b < .05). Hesring
preservation in the low frequencies was significantly higher than in the high frequencies.
) i AT "

Rajan et al. (2012). Laryngoscope,
122: 190-195

* Prospective interventional study

*n=34
« All patients presenting for CI with
measurable audiometric thresholds

e FLEX®2s (n = 9) or FLEXs°t (n = 25)
« 12 of the 25 FLEXs°® were in the
“interventional” group

CONTROL group

e intravenous dexamethasone 4 mg
e Minimally traumatic surgery

« RW insertion

INTERVENTIONAL group

 intravenous dexamethasone 4 mg

¢ Minimally traumatic surgery

* RW insertion

» After intubation: transtympanic injection of 0.6
mL of methylprednisolone into the middle ear.

» Everything else consistent

24
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TABLE Il

Our Proposed Classification System to Categorize Postoperative
Hearing Preservation Rates for Comparison.

Loss of Hearing after Implantation

(Bone Conduction in dB) Level of Hearing Preservation

<10 dB Level 1 (Complete Hearing
Preservation)

10-30 dB Level 2 (Partial Hearing
Preservation)

>30 dB Level 3 (Minimal Hearing
Preservation)

Complete loss of Hearing Level 4 (Failure)

25



AUDIOGRAM
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LIMITATIONS

» Study not conducted as a RCT

* Relatively small sample

26



CONCLUSIONS

» Hearing preservation - better performance
in complex listening environments

 degree of preserved hearing impacts degree
of EAS benefit

 Intratympanic steroid use > better rates of
hearing preservation
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CONCLUSIONS

* patients with best hearing preservation
also have preserved binaural cues

* |TD cues

* Cl ear best explains ITD
thresholds...

» ...but those with better non-Cl ear
hearing tend to have better Cl ear
hearing

QUESTIONS

= How much preserved hearing is needed?

=  Amplified bandwidth?
= More attention to LF amplification?
= Targets for 125 Hz?

= Do patients really use binaural cues?
= HAAGC - disrupt ILD and ITD cues?
= Unilateral Cl - disrupt ILD cues?

= Timing disruption b/tw electric and acoustic stimuli
delivery?

27



Audiologic management
of individuals with hearing
preservation
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Audiologic management

@+HA q D[HA 0

o
\o& aa\
o(m\) O
YN aet b}“‘g
co® \.\s\e(\\“
Equipment check, otoscopy, real-ear measures,

loudness balancing across ears, speech
recognition, audiometry (if needed), device

orientation counseling

Audiologic management

Degree of electric & acoustic overlap?
Strictly judged by audiogram
(slope/severity) or individual preferences?

28
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