On the value of brief sound audiometry as a diagnostic tool for cochlear synaptopathy
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Motivation Analyses Results. Hypothesis 2
Cochlear synaptopathy (or the loss of primary auditory * Participants were grouped in four quartiles according to noise exposure.

synapses) [1] remains a subclinical condition of = Straight lines were fitted to individual wave-l amplitude-level functions (slope
uncertain prevalence in living humans. Here, we in uV/dB).

= Participants were classified into high-risk (7 older, shallow wave-I slope) and

low-risk (17 younger, steeper wave-I slope) of synaptopathy, as in the left figure.
investigate (1) whether it occurs in listeners with R ite. H thesis 1 SI‘D|f\;;rotzo;ttl;jnateIy larger thresholds for short than long tones may indicate
normal audiometry, and (2) whether it may be esults. Hypothesis ynaptopathy.

diagnosed using brief-tone audiometry, as has been Decreasing wave-| slope with age is consistent with synaptopathy:

5k
suggested by a perceptual model [2]. 0.5 kHz

Assumptions

1.In rodents, noise exposure causes synaptopathy [1].
In human cadavers, the number of spiral ganglion
cells decreases with increasing age at death [3].
Based on this, we assume that noise exposure and/or
aging cause synaptopathy in humans.

2. We assume that synaptopathy reduces the rate of

growth of ABR wave-I amplitude with increasing .

intensity, as it does in rodents [1]. But wave-| slope and age are also correlated with thresholds: Mixed, repeated measures ANOVA with two factors: group and duration.
0.5 kHz 1.5 kHz 4 kHz 8 kHz The effect of duration was significant at all frequencies (p < 0.001).

Hypotheses :32391-346 E:Zl_)‘igﬁ :32397-3023 :3:7)(.)&%17 The effect of group was significant at 8 (p = 0.043) and 12 kHz (p = 0.003) only.

N=38 N=38 The interaction durationxgroup was significant at 1.5 (p = 0.003) and 12 kHz (p

=0.006), but the pattern indicated mechanical loss rather than synaptopathy

(see Hypothesis).
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1.If synaptopathy occurs in humans, then the rate of
growth of ABR wave-l amplitude with increasing
intensity should be negatively correlated with age
and/or noise exposure.

.If it were possible to diagnose synaptopathy using
brief-sound audiometry, then brief-tone thresholds = Either synaptopathy does not affect threshold-duration functions (or it affects
should be abnormally high for synaptopathic long- and short-tone thresholds equally).
patients. e ) ° = Or the effect of synaptopathy on short-tone threshold is washed out by cochlear
mechanical losses or by measurement variability.

= Or synaptopathy is less prevalent than is assumed to be.
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Hypothesis 2 Participants audiograms

z DHDHDHH : . e ) - Key findings
- D - A - T T ‘t‘:l:“' . g 1. We saw (inconclusive) signs of synaptopathy in aged listeners.

Symaptopsthy (23] : R B . oo o/ g . Synaptopathy in humans may be diagnosed using the slope of ABR wave-I.
—— Nomahstng | 1ok 15_1‘; e _25*’ FEN— We saw no signs of noise-induced synaptopathy. But are noise-exposure
Audiometric threshold (dB HL) qu,eStlonnalres reliable? . . .
Tone duration 0425025 05 u;:eq‘ue:iiy (zkHZG) s . Brief-tone thresholds appeared more consistent with cochlear mechanical loss
A multiple linear regression model suggests that once 12-kHz threshold was than with synaptopathy.
Methods accounted for, age was not an
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