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How are we doing?



CNC word recognition
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Single Ear

CNC words
Mean = 50%
n=164

Data from ABC, Cochlear
Corp. and Med El clinical
trials




CNC word recognition
last 23 patients at Mayo Clinic, Rochester
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Pre vs. post for all ears
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Pre vs. post for all ears
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Equal pre and post score
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Sentence level tests: Our old tests are too easy
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What does an implant sound like?

A Patient with implant in one ear and mild to
moderate loss in other ear

A Present sentence to Cl and ask him to adjust
signal in hearing ear to match that in ClI

0



What is new ?



What is new ?

Two eared patients



What is new ?

Two eared patients

Patients who combine acoustic stimulation to one ear
and electric stimulation to the other ear (EAS)
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Reconstruction by Tim Holden




Thresholds at 250 Hz in the contralateral ear of 276 CI patients
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Data from Mayo Clinic, Rochester and University of Ottawa
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Where in frequency space is the information that
Improves performance when low-frequency
Information is added to electric stimulation?



Experiment
Present full signal to implanted ear
Filter signal to ear with low-frequency hearing
Low pass filter set to 125, 250, 500 and 750 Hz

Zhang, Spahr and Dorman (in press)



CNC word recognition
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Information in the 125 Hz low-pass band is
responsible for the increase in scores when
acoustic stimulation is added to electric

stimulation.



When an acoustic signal is added to the electric signal,
lexical (word) boundary errors are reduced

(Spitzer, Liss, Dorman, Spahr and Lansford, 2009).



Two other types of two-eared patients:

MAilateral Cl patients

AHearing preservation patients



Simultaneous bilateral implants
CNC word recognition (n=82)
at 6-12 months post surgery
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CNC words
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CNC words

N P bilateral
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Hearing preservation surgery: The value of
two ears that respond to acoustic
stimulation.



Can we restore high frequency hearing by electrical stimulation
without damaging low-frequency hearing?

basilar membrane

hair cell




Can we restore high frequency hearing by electrical stimulation
without damaging low-frequency hearing?

basilar membrane

hair cell
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Hearing can be preserved in the implanted ear

-- Pre Implant

¥\l . Post Implant
L l\+

B

10 -~ Pre Implant
20 Post Implant
30
40
50
60
70
80
90
100
110

Hearing Level (dB HL)

1\1\7.

T

T Y 1 120

125 250 500 1000 2000 4000 125 250 500 1000 2000 4000
Frequency (Hz) Frequency (Hz)




Poorer Ear Better Ear

Frequency (Hz)

125 250 500 1000 2000 4000 8000
0
10
20

30
40 -

50 \\
60

70
80
90

Frequency (Hz)
S00 1000 2000 4000 8000

Hearing Level (dB HL

Hearing Level (dB HL)




In which circumstances, if any, do we see benefit
from having two, rather than one, partially
hearing ear?



In a restaurant situation, where noise
surrounds the listener, having two partially
hearing ears, instead of one, leads to a
30-40 % point improvement in
performance.



Children with Implants



