How variation in Cochlear Implant performance
relates to differences in MAP parameters
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Hicher sbeech audiometrv scores a ear We then separated the top and bottom tertiles of performance from \
g P u Y PP the population: the former containing 100 recipients scoring higher

associated with wider Dynamic Ra nge than 69% estimated Word Score, and the latter containing 101
recipients scoring lower than 45%.

In this project we investigated T (threshold) and C (comfort) levels of

298 Cl recipients at the Radboud university medical center.
The recipients were all postlingually deaf adults, and all tests were | = op e = e
NVA CVC tests in quiet, at a presentation level of 65 dB SPL. a
The first step performed was conducting Principal Component
Analysis to turn the 44-dimensional dataset to a 4-dimensional one.
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The only component for which a Mann-Whitney-Wilcoxon test showed a

e | | | | o] - | | | ' significant difference between the populations is the second one
1c” T oeme 6 1 1d T oome 6 1 (p=0.001, see Figure 2b).
Figure 1: Explanations of the four PCA components. Figure 1a correlates strongly with the From Figure 1b we can see that this component mamly described the
\ kaverage T- and C-level, 1b with Electrical Dynamic Range (EDR), 1c with tilt and 1d with Electrical Dynamic Range (C-T level). /
curvature.

/ / \ / /An analysis of the histogram and its Kernel Density Estimation curve \

The next step was to repeat the analysis on the same populations, this , ,
, . .. . appears to suggest that the top tertile population may be composed
time precisely defining the aggregate values we were considering: , ,
. of two subgroups: one group showing a dynamic range of approx. 40
T-levels, C-levels, EDR, and the tilt of T- and C-levels. ) )
to 50 Current Levels (CL) and one showing a dynamic range of approx.

The Mann-Whitney-Wilcoxon test confirmed the significant difference 60 to 80 CL. o
in EDR between the two populations (Top and bottom tertile). T e A assouatpn between EDR ana
A Speech Audiometry scores has
been shown before by both Kim'
and de Graaff2.
Further investigation may shed light
= 7\ 3 Top Tertile V|- on the causal relation between the
‘g‘ > ) Bottom fertle S w two values: does better DR help
"G C_) L - : I some recipients, or are higher-
- g Figure 4: Average MAPs for the two scoring recipients able to make use
<E 15 + T) populations of a wider DR?
or o - There is also the possibility of confounders, such as neural health or
e 3 @) native language, which may influence both DR and speech
10 - O understanding. This possibility must not be ignored.
5 / /Additional research h o TRy e
question: Does increased | i« - i E R
Dynamic Range improve v
0 " " " 0 the speech understanding | - . < -
| - Range (CL) | of some Cl recipients? S
Figure 3: Distributions of dynamic range in the two populations K / Figure 5: Dynamic range correlation
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