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Introduction Figure 1. Fiber pathways for language

Over the course of the life span, the human brain undergoes significant white
matter (WM) changes. Such changes have been linked with cognitive decline in
aging. One such decline is the ability to perceive speech in the presence ot
noise. Traditionally seen as related to hearing loss, it is now known that speech
perception difficulties occur even in those with normal hearing, suggesting a
central cause.

The objective of this study is to examine the relationship between WM aging Tremblay & Dick (2016) B&L
and speech perception decline. — :

Our hypothesis is that age-related difficulties perceiving speech in noise are re- Table 1. Part|C|Pant5 Flgure 2. Task
lated to age-related differences in the microstructural properties of the white Age groun Younger (N=14; 5F) Older (N=15; 3F)
matter tracts of the perisylvian region (Fig. 1). YD e 0 M D R
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Methods Figure 3. T1 image processing

Participants.14 young and 15 older healthy right-handed adults (Table 1).

Tasks. Hearing (pure tone thresholds or PTA) and cognitive evaluations (MOCA)

(Table 1). Speech perception: auditory syllable pairs discrimination with fricative ar

(e.g. /sa/) and stop (e.g. /ta/) consonants (Fig. 2). > " . >

Image acquisition and preprocessing. Philips 3T Achieva TX: MPRAGE (1 h texed

mm3); HARDI sequence (TR = 8,5ms; TE = 76.7 ms; b=1500 s/m2, 60 directions,

128 volumes, no gap, 1.8 mm). Preprocessing using Freesurter (Fig. 3) and FSL. T Skull S fati Surface > at
Tractography. Tractography computed using DIPY (Descoteaux et al., 2008; MaZe  stripping cgmentation generation arceliation
Garytallidis et al., 2014). (Desikan et al., 2006) and the « White Matter Query

Language (WMQL) » (Wassermann et al., 2016). Two tracts: (1) AF (anterior, pos- Figure 4. Age effects

terior and direct tracts) and (2) MdLF (one tract connecting the temporal pole INUN:=

(TP) to the inferior parietal lobule (IPL) and one connecting TP to the superior ' YOU”Q Older

parietal lobule (SPL) (Makris et al., 2013) (Fig. 1). Metnes Gr?"p I 3050 G’?fozt | 386 (039

Statistical analyses. ANCOVAs were run to examine the impact of aging on nzg | . o34 c%%

the AF and MdLF using tract volume, DTl metrics (FA, MD, RD and AD) ano Volume

more robust ODF metrics (Nufo and AFD) (Fig. 4-5). A moderation analysis AFSL?nFaCi;

framework (Fig. 6A) was used to establish whether WM differences in AF ana
MdLF | -rel line in th | f o ise.

dLF contribute to age-re ated decline in the perception of speech in noise | YOUﬂg Older
Results are presented in Fig. 6B.
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Figure 5. Subject data Volurne
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Figure 6. Moderating effects on speech perception

The moderation analyses show that

age differences in WM microstructure A. Statistical

are associated with the perception of moderation model
speech in noise, as measured in terms

of sensitivity (d') and phonological re- E

Age x WM
i I ' : i Speech perception
petition priming, in particular tor the Age -y P

IN NOISe
. [ ] d, [ .
]?erczptkion of stop consongnts We WM i AE/MALF m/ (", ¢, priming)
ound that speech perception was Y

moderated by WM in the bilateral IPL
tract (AFD max, FA, NuFQ), left direct
AF tract (MD, AD) and right Anterior
AF tract (FA). Ditferent moderation
patterns were found; two of them are
illustrated below.
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Discussion and preliminary conclusions

By examining the microstructural properties of two important fibre pathways ot the perisylvian regions, using robust tractography methods, our approach allows for
an integrative and anatomically informed investigation of white matter fascicles involved in speech perception in noise. Our results reveal that pathways of the pe-
risylvian region decline with normal aging (Figures 4 & 5) and that this decline contributes to age-related speech processing difticulties, particularly in terms of re-
duced phonological priming (Figure 6), which suggests a complex contribution of both phonological and cognitive processes. To our knowledge this is the first
study to reveal a relationship between these pathways and speech perception performance in cognitively healthy older adults.
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