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Binaural Unmasking with Fine Structure in Cochlear Implant Listeners
Ann E. Todd', Matthew J. Goupell2, Ruth Y. Litovsky’ “implantabi

THE UNIVERSITY | “ AUditOry
ar ;
| 56 ' ' ' ' ' 1- ' ' 2 Binaural Hearin Prostheses,
WISCONSIN g _ University of Wisconsin, Madison'; University of Maryland, College Park e o
CENTER N e-mail: aetodd@wisc.edu Laboratory
. - B NOSO M ENV o
INTRODUCTION EXPERIMENT 1: Cl listeners oo MEN 2

 Binaural hearing provides a benefit for speech perception and . Participants: 4 listeners with bilateral cochlear 1AJ S IBN S -BN —
signal detection in noisy environments when there is spatial implants (Cls) - 3 o] 0 o % % o] 7 R 2 —_
separation between sources, but this benefit is severely o Implanted with Cochlear devices 50 Hz _ ofrg| . 7 ©1 . | Q
limited for listeners with bilateral cochlear implants (Cls; Van o Sensitive to interaural time differences (ITDs): BW o I % " % o | % % " A o
Hoesel et al., 2008). single electrode-pair ITD thresholds < 400 ps "] © % " © = “

» Using d!rect electricallstimula’.[ion, Iistengrs with Cls have at 100 pulses per second & 6 Trs 0o ol M ?5 T SR - =6 ol ML B T o
shown binaural unmasking for signal detection (Long, Carlyon, - . | _

Litovsky, & Downs, 2006; Lu, Litovsky, & Zeng, 2010), but Subject | Age | Clexp | BiClexp | ITD JND _ DZC 1AJ o IAJ DZC 1BN o BN O
binaural benefits have been limited compared to those in (yrs) | (yrs) | (yrs) (us) n o N .. % m
normally hgarlngllstgners (ITu et al:, 2010; unpell, 2012).. ™ 57 16 9 350 o ] o S = 0 % [ 0 S 7 o
o Electrical stimuli used in previous experiments contained 5 Q e 5 % Q 2 500 730
interaural differences in the temporal envelope but no L0 66 |13 3 380 S = o S = o Pulse Rate (pps)
information in the temporal fine structure. ICB 62 10 7 384 % o) . _ % o) o -

- The present study examined whether maintaining the ICD 55 |10 4 114 125Hz | £ " 500 750 1000 o0 £ % sto 750 1000 500 750 1000 Fig 3. Average binaural masking level
interaural timing differences of the acoustic fine structure in BW = = differences (BMLD = NOSO threshold — NOSTT
the electrical temporal fine structure would improve binaural e S b 2P threshold) for the 125 Hz bandwidth noise.
unmasking for CI listeners. It was hypothesized that the « Equipment: Stimuli presented with the Nucleus 0] A g % © ] > > Error bars show 95 % confidence intervals.
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would_ faC|!|tate listeners’ use of mtergural timing delays in the « Stimuli: Noise center frequency: 500, 750, 1000 Hz 1 T N % o] % % N
electrical fine structure (Laback & Majdak, 2008). o Temporal envelope was compressed between . I I% % ; « The binaural masking level difference (BMLD =

each listeners threshold and maximum comfort N T 560 750 1000 °" 7500 750 Tk S 00 T 1000 ©~ Ts500 750 1000 NOSO threshold — NOStr threshold) was 13 dB
GEN ERAL METHODS levels using a nonlinear compression (Long et Pulse Rate (pps) Pulse Rate (pps) Pulse Rate (pps) Pulse Rate (pps) on average which was similar to that found by
. ) al., 2006). Long, Carlyon, and, Litovsky (2007).
Stimuli o ENV, ENV+FS conditions Fig 2. Panels with red bars show the signal detection thresholds (dB) for individuals with cochlear implants as a function of
« Masker: 400 ms noise o Stimuli were presented to single pair of the nominal pulse rate. Bars show the mean threshold over multiple tracks. Error bars show 95% confidence intervals. Panels | « Thresholds did not improve with fine structure
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