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Abstract

The central auditory processing disorder

m&%&%%*&&%QE%
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(CAPD) has been defined as a deficit in the
auditory mechanisms that underline sound
localization and lateralization, discrimination,
temporal processing, and performance under
conditions of degraded and competing
acoustic signals. Generally, most languages
are learned by listening. In order to learn,
individuals must be able to attend to, listen to,
and separate important speech signals from all
the other noises in the environment. When
auditory skills are weak, they may experience
auditory overload. This makes learning more
difficult without special assistance. In spite of
normal hearing sensitivity, individuals with
CAPD often exhibit communicative
complaints, which include poor verbal
cognitive performance, receptive language
delay or disorders, and difficulty in
maintaining attention to information presented
auditorily.

Unfortunately, the central auditory
processing disorder is rare to be applied as a
diagnosis in Taiwan. This study used modern
non-invasive brain imaging technique,
functional magnetic resonance imaging
(fMRI) to reveal functional alterations
occurring in cortical areas that have been
associated with auditory and speech
processing. Ten normal young adults and one
CAPD child were recruited as our subjects.
The results of fMRI demostrated that there
existed pervading differences between the two
groups. The differences can not be explained
by age-related brain plasticity. We also
confirmed that different items in a a test
battery did evoke different brain structures.
However, because of the limited children
sample, we were unable to deduce the key
difference between normal and CAPD
children and to select the best screen test
items.

In spite of the aforementioned
limitations, this study supports the feasibility
of using fMRI to validate and facilitate the
development of efficient test batteries for
screening and evaluating central auditory
processing disorders.
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Superior Parietal Lobule, A12
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7 48] Superior Medial Gyrus,
Cuneus, Angular Gyrus, Rectal
Gyrus, #18] Insula Lobe,
Caudate Nucleus, Middle
Frontal Gyrus, Middle Temporal
Gyrus, Hippocampus, Inferior
Temporal Gyrus, Calcarine
Gyrus, Inferior Temporal
Gyrus, A Cerebellar Vermis ©
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Statistics: p-vafues adjustad for saarch volume
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0.C00 0,000 7,55 7.34 C.000  -26 -2% -10
n.ran NNt 781 7.31 £.ANn =20 =22 22
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[ w9 ~ vA SPM2 A7 $t F& 41 64 & R 88 1 & A
W RE T A F Mk S g



fMRI B30 A & & 09 B4
# 18] Inferior Frontal Gyrus, testdp_6
Middle Frontal Gyrus, Linual o B e
Gyrus, Posterior Cingulate
Cortex, Superior Frontal
Gyrus, Paracentral Lobule,
Middle Cingulate Cortex, /4|
Mid Orbital Gyrus, Rectal
Gyrus, Inferior Temporal
Gyrus, ParaHippocampal Gyrus,
Cerebelum, #128] Inferior
Frontal Gyrus, & Cerebellar
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Statistics: p-vafues adjusted for saarch vofume
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0.032 131  ©0.001  0.000 0.000 6.04 G.GO 0.000 -0 50 52
0.000 1060 ©0.000  ©0.000 0.000 6.82 5.67 0.000 -1 3 2
(RS RITP hoHY AlhA N =1h =12 4
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0.40: 0.001 4.3% 4.30 C.000 5 -1 20
0.001 249 ©0.000  0.000 0.000 §6.33 5.22 0.000 24 32 42
n.r1? n.An 5.15 .09 r.nnn 16 32 4n
0.043 122  ©0.002  0.000 0.000 6.29 5.17 0.000 50 12 42
0.C28 0.00) 5.05 1.08 C.000 € 8 28
0.004 197 ©0.000  0.000 0.000 6.29 5.16 0.000 6 -32 48
(IR TR d.HA d.HZ o Th =872 R4
0.000 363 ©0.000 0.000 0.000 6.22 5.10 0.000 -1 15 8
0.C0: 0.00) §.75 3.66 C.000 16 18 1
0.C0z 0.00) 5.65 3.54 C.000 6 2z -16
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Statistics: p-vafues adjustad for search volume f]’— ,f/ﬂ‘,] Super‘ ior Med 1al Gyrus ,

selevel clustzevel vozehevel

B0 Tonm e Foses Pmemtueer 6 Pmms T Putamen, Thalamus, Middle
Glols 13 olc0i .00 0.000 601 395 c.op0 24 10 50 Cingulate Cortex, Caudate
igET 70 003t .00 0.000 6.82 .91 G0 a6 <18 .s2 Nucleus, #&18 Postcentral
a.067 110 0.003 0.000 0.000 5.93 5.87 0.000 34 30 2 .
Gl o amMm R ImIm Lo Gyrus, Superior Frontal Gyrus
GG, B BEN LAL EHE B0) 5ol biK B e Superior Frontal Gyrus, Middle
aidos; 322 ‘oiow /o0 sleun ara aea close A%tz o Frontal Gyrus, Precentral
ol zh e S AL Th =25 =12
0.C37 0.003 4.98 3.52 C€.000 4 -28 -6 Gyrus’ Paracentral Lobule,
a.129 91 0.006 0.002 0.000 5.67 5.58 0.000 30 80 26
0.551 48 0.036 0.002 0.000 35.64 3.55 0.000 24 -22 72 Rectal Gyrus 1)

)
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Frontal Gyrus, Postcentral iﬂlp]_{_ﬁiﬁi@{,_’jp]{ﬁ Rl PACIR )
Gyrus, Angular Gyrus, Inferior VAL®HER ékfﬂ%gﬂiCAPDfigzifﬁi%? ]
Temporal Gyrus, Precentral éiéﬁﬁ“*ﬁA%{b*ﬁiLﬁiﬁ;Z‘Ziﬂmjiﬁg 7 B
Gyrus, Paralippocampal Gyrus, — REE B] B 4R 440 o R B 303 ) gk
%A Inferior Frontal Gyrus, %  § £ Fu¥ > H%ﬁﬁﬁ%4b*ﬁ{Lbbf |k B A& F
18l Middle Occipital Gyrus, & BEAE K B94EE o
Cerebellar Vermis °
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