PARIS

'@' O VERSITAT Cochlear implantation for single-sided deafness improves speech perception

SALZBURG in both Cl and non-Cl ears: A longitudinal EEG study

I I Ya-Ping Chen'-22, Patrick Neff!345.6.7.2 Sabine Leske®®, Daniel D.E. Wong'?, Nicole Peter*#, Jonas Obleser'!:12, Tobias Kleinjung3+,
Auditory Neuroscience Group Andrew Dimitrijevic13’14’15, Sarang Dalal16’b, Nathan Weisz!.2.17.b

)
\ m 1. Centre for Cognitive Neuroscience, University of Salzburg, Salzburg, Austria; 2. Department of Psychology, University of Salzburg, Salzburg, Austria; 3. Department of Otorhinolaryngology, University Hospital Zurich, University of Zurich, Zurich, Switzerland;
' 4. Faculty of Medicine, University of Zurich, Zurich, Switzerland; 5. Department of Psychiatry and Psychotherapy, University of Regensburg, Regensburg, Germany; 6. Neuro-X Institute, Ecole Polytechnique Fédérale de Lausanne (EPFL), Campus Biotech, Geneva,
Salzbu rg Brain Dyn amics Lab Switzerland; 7. Faculty of Medicine, University of Geneva, Campus Biotech, Geneva, Switzerland; 8. RITMO Centre for Interdisciplinary Studies in Rhythm, Time and Motion, University of Oslo, Oslo, Norway; 9. Department of Musicology, University of Oslo, Oslo, Norway;
10. Department of Psychology, University of Konstanz, Konstanz, Germany; 11. Center for Brain, Behavior, and Metabolism, University of Lubeck, Lubeck, Germany; 12. Department of Psychology, University of Lubeck, Libeck, Germany;

13. Evaluative Clinical Sciences Platform, Sunnybrook Research Institute, Toronto, Ontario, Canada; 14. Otolaryngology-Head and Neck Surgery, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada; 15. Faculty of Medicine, Otolaryngology-Head and Neck Surgery,

University of Toronto, Canada; 16. Center of Functionally Integrative Neuroscience, Department of Clinical Medicine, Aarhus University, Aarhus, Denmark; 17. Neuroscience Institute, Christian Doppler University Hospital, Paracelsus Medical University, Salzburg, Austria;

a. Ya-Ping Chen and Patrick Neff are joint first authors of this work; b. Sarang Dalal and Nathan Weisz are joint senior authors on this work.

Results

Introduction

Pattern Extraction Pairwise Decoding
. . . » . i i tt
 Studies have shown that individuals with a cochlear poomeses T caining set .
implant (Cl) for treating single-sided deafness have 3 cee Lar 1e m
: : : : : c —> B ool e m
experienced improved speech perception In noise. 5 11 L 1
o _ _ , AT T .. § A A
 However, it Is unclear how single-sided Cl users’ speech P o low  high - 11l — .
perception improves and how neural speech T meme | channelvoltage
representation of. speech |nteII|g|l?|I|ty char?ge.s over tlme.. Decoding Accuracy Curve Representational dissimilarity matrix
 Here, we applied representation similarity analysis 1
(RSA) to depict how neural representation of degraded 3 : R :
=)  nouns changes over time. . § <
'g g E very difficult g
° 200 . 1200 N 5 X ‘0*\
g M et h O d s - time (m;) e}*e") Q’rb*é\’&oib\‘{\\\)
® N ©
= A B
- 3 x 3 Stimulus Manipulation ey
=10 0.5-1.5 b
; + S | Temporal degradation g 2 =2f‘,’>""s‘{§°?§'°'
= W) o deoraded noun = : P2 intelligible Pty = C: go::gg e-mor
TQ * ~0.6s 8 16-band | © :ﬁ a P?eOpp mon
N © - Bl S S ) OV - @ 0 W ® significantly higher
comprehension rating -CS i : S 48 oo
| 2 max. 2 s 3 8-band -§ 46
P’ ' Pp— P annaeadiil
- M~ g
E T 4-band 18 8 200 0 200 400 600 800 1000 1200 -200 0O 200 400 600 800 1000 1200
o 2s S el Mbadh s time (ms) time (ms)
= ¢ intelligible mmm——— unintelligible .
Q 3 83\1
E g
<P . O ). | S &
 Participant <
- * 10 single-sided cochlear implant users (5 right-sided + 5 left-sided) = ~ ) ) A 084
= 1.0 4 fema'g, mean ?ghe ‘(116-9 (t27;63) £ 0200  200-400 400-600  600-800 800-1000 1000-1200ms  EE
o « 10 age-and-sex matched controls
En » 4 female, mean age 48.2 (29-61)
S o Stimuli
@ « 216 standard German nouns presented monaurally to each ear T
?s + 3 levels of temporal smoothing x 3 levels of spectral degradation Q 2 Time generalization
o e EEG measurement SApearman's R matrix
& » 128 channel EEG (ANT-Neuro system) Ak = 5
~ o . -200 t 1200 oW i =
ol e onwoe = | LT
@, * Pre-op (only healthy ear) & 3 Post-op (3, 6 & 12 months) SO N g IS %
' e E
'§ NO"'CI Ear S.espsniac_)gp CI Ear S_fs:;:tf'op 3mon e Q@ % time (ms) - Healthy Cont:'ol
q # Post-Op 3-mon % :I: . % Post-Op 6-mon I: s
= s Brconmmn | T 4 B rosop t2men t
‘= -c..% time (ms) - CI Uyser
E § % 3 3 - Post-Op 3-mon
2 =t 2 s TRaE v R s g
= O ) Non-Glar £ “PHEIH Al BERELI DR
= S £ =i [ :
o 0 0 £ EREREITF Ceiuteiese Ut
m Very'easy eésy d|fﬁcu|t very difﬂcuh very‘easy ea'sy d|fﬁcu|t very difﬁcult -200 0 200 400 600 800 1000 1200 -200 0 200 400 ] 600 800 1000 1200 -200 0 200 400 600 800 1000 1200
.2 Condition Condition time (ms) - Healthy Control
E s 4 4" . g 0.55 &
= - °
i c § 3| 420 . 3 : Cl ear 2 5
Q o : g 0
Q o Y eee . 2! oo "
- > 2 -
© _: g_;
- - © S P 0.55 &
aa D © ClUser © 5
=Y = 0 | ' difficult difficult 0 | ' difficult difficult NOﬂ\-/gll o ? §
S o eaCsélonditioln ' o Cyondition ' Cl ear % -y B 2
= £ ; :
Q u -2 _ 200 400 600 8001000 1200 -20 ! 040 600 800 1000 1200 -20 20 400 6 800 100 1200
,_N‘ CO“CIUS'O“ time (ms) - non-Cl ear
S
28« The present study shows that auditory cortical speech ) = =
processing after Cl implantation gradually normalizes 2 A e .
towards generally normal functioning within months. 8¢ 88 ° e L
: Non-Cl ear 8 NE S . .
* The CI benefits not only the Cl ear but also the non-Cl ear. e 25 D
* These novel findings highlight the feasibility of tracking neural RE ‘EE /

recovery after auditory input restoration by advanced
multivariate analysis methods like RSA.
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