


Lippincott Williams & Wilkins LWw

NeuroReport

An fMRI study on common neural correlates of reading aloud and

writing to dictation

LWw

€y



Neuropsychologia(Pergamon)

)
An fMRI study on common neura

I correlates of reading aloud and writing to dictation

fMRI  functional Magnetic Resonance Imaging)(
fMRI )
grapheme to phoneme c
onversion) phoneme to gr
apheme conversion)

1,2 2 1, CA
author s s



CA Correspo

nding Author

3)
Neural correlates of phoneme-to-graph

eme conversion

TMRI

phoneme to grapheme conversion)

CA 1 2
author , , , s

(4)



Abstract

Introduction Materials and Met
hods Results
Discussion Conclusion
References
Abstract I
ntroduction Materials and Methods
Discussion
Results Conclusion



€Y

¢ ) PET
TVRI

()



alexia



(

(

)

)



(

(

)

)



&)

)

)

Discussion

- 10 -



(

(

)

)

- 11 -



€Y

(

)

- 12 -



(

(

)

)

(

Abstract
)

w to convert
is founded on

for

In dictation

(4)

is based on knowledge of ho
is based on

knowledge of rules

In writing to dictation

When we write to dictation,
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phoneme-to-grapheme conversion phoneme-g
rapheme conversion phoneme-grapheme-conversion

phoneme to grapheme conversion

namely namely gra
pheme-to-phoneme conversion namely

(grapheme-to-phoneme conversion)

One way to read aloud is grapheme-to-phoneme
conversion, which i1s based on knowledge of how to convert |
etter to the corresponding speech sound.

namely that is

( ) Little is known about the

neural substrate of Little i1s known

we know little about the neural substrate of

There is a paucity of literature regarding T
he neural substrate of is not well studied
substrate correlate
basis
( ) functional magnetic resonan
ce imaging functional MRI
fMRI
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Our study aims to clarify the neural su

bstrate We aimed to clarify the neural
basis The present study aimed to delineate
clarify ( )
elucidate delineat
e ( )
() We employed Japanese as materials

because the two kinds of conversions are simple.

employed used
Japanese Japanes
e was employed as materials because
on the ground that ( )

In Japanese one phoneme is represented by one gra

pheme (kana letter) and vice versa, In Japan

ese, one grapheme (kana letter) represents one phoneme and
vice versa
( ) Functional magnetic resonan

ce imaging ( )

activated demonstr

ated activation
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Functional magnetic resonance imaging

Our study Our experiment
() writing to dictation
dictation
( ) Abstract
Abstract
( )
Abstrac
t
( ) Abstract
Introduction
() is based on knowledge of
how to convert , phoneme-to-grapheme conversion
namely )

The other is based on memory of specifi
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c letter-sequences lexical . The other is based on

utilization of a whole word retrieval process.

() indicated
implied suggested ( )
affect disturb

the importance of the left frontal cortex in the

two kinds of conversion was also suggested (

)
It was also suggested that the left frontal cortex played a

n important role in the two kinds of conversion.

() because most phonemes are

represented by more than one grapheme

one phoneme is represented by one graphem

€ Oor more

( ) functional magnetic reson
ance imaging ()

The aim of our study is to clarify
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We aimed to clarify Our study aim

s to clarify The present study aimed to delineate

the neural substrate

the neural correlate the neural
basis
)
Roeltgen
Roeltgen
Introduction
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() Introduction

Materials and Methods

Materials and Methods

( ) Subjects

Subjects ( )
participants Study participants
Subject ( )

Twenty-one Japanese young male
were participated ( )
Twenty-one Japanese young male participated in the fM
Rl study

healthy

young

SD

range
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right-handed

experimental procedur

e study
protocol a
pproved appr
oval
obtained
received
all the subjects
all subjects all participants
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three experimental conditions

design

or the fMRI scan

n for

tion of 40s

i set

stimuli set

define

periods fVRI

take

stimuli

phonograms
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back-projecte

projected

screen tra

nslucent from an LCD

video-projector LCD from

via
The stimulus sound

The auditory stimuli into the MRI system

into the subjects® ears a

plastic tube that terminated in the ear plugs
that

a red point at the cent

er of the screen a red central fixation point

was asked
was required
and
and
kana letter kana
phonogram kana character
the rate
he stimulus
periods of
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inter

leaved inserted

in a pseudorandomized o
rder ( ) The order of presentation of

each conditions were pseudo randomized

consisted of w
as composed of comprised repeated
presented
Tasks
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) Data aquisition

fMR1 data acquisitio

n TVMRI fMRI data TMRI
performed acquire
d Experimental dat
a fMRI image data fMRI
using
employing utilizing
equipped with pr
ovided with fMRI image data
EPI data W
isconsin Wi Wiscons
in Connecticut
contiguous

whole brain
covering whole brain obtained
using an axial slic
e orientation axial
Axial contiguous multislice (
) multislice sl

ice Axial contiguous multislice
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TE TR

FOV

E
m
S
Dummy volume (
tructural

all subjects

entire brain

mm

TR T

Thirty six axial contiguous slice
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before prior to

Data aquisition

T2*

T2*

T2*-weighted fMRI images T2*
depicting blood oxygenation level-dependent (BOLD)con
trast ( )

T2*

T1

) Data analysis
data analysis
image processing

SPM
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statistical parametric mapping

ans
EPI 1mage
subject

Next

FWHM

MATLAB

Natick

for head motion
to correct for head movement between sc
The

The functional images from each

spatially normalize

spatially
defined by
by matching to
MNT template standardized
using
with
the images the EPI images
the normalized EPI images EPI

an 8-mm FWHM Gaussian kernel
full width half-maximum

a Gaussian Kernel of 8mm
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a high-pass filter

Data analysis

() Data analysis

SPM
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The group analysis Random-effect analy

sis was undertaken to obtain results generalizable to the p

opulation.
In the first level anal
ysis Firstly
the activation the hemodynam
IC response separately
according to
using with
the general liner model
the general liner model approach
the mean signal inten
sity of the functional data
the functional data was estimated
In the second-level ana
lysis secondly
Then the estimate
S the estimated mean image
S by pai
red t-test t by
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with taking into account the varianc

e of estimated activation among all subjects

These t-s
tatistics t- The t-
statistics t-
by referring to the probabilistic behavior of Gaussia
n random fields Gaussian random field
by the Gaussian r
andom fields by the Gaussian random field theo
ry
are corrected for multiple comparis
ons by the Gaussian random field theory Gaussian random
field
Gaussian random field theor
y was applied to obtain corrected statistical inference

Gaussian random field

Activated brain structu
res Activated brain areas
Activated areas of the brain

referring to
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consulting
the standard brain atlas
the brain atlas the atla
S identified

estimated

The analysis was implemented according

to the random-effect model.

() Data analysis
The assumptions

underlying our analysis are as follows
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The following assumptions u

nderlie our analysis. Our analysis is based on t
he following assumptions. The assumptions
hypotheses
be divided into Cco
nsist of be composed
of phoneme-to-graph
eme phoneme-grapheme

phoneme to grapheme

compariso
n compare
contrast
The
first contrast
demonstrate
reveal show
neural regions
cortical area cortical region
S neural basis
) Materials and Methods
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Discussion

() The result of this study revealed t
hat Our results revealed
that Our study revealed that The results of o
ur study that revealed
showed )

phoneme-to-grapheme conversion
phoneme grapheme conversion phoneme to graphem
e conversion
) close
near Exner s area
Exner *s center
the center for writing
the writing center

which has long be

en proposed long
which has long been proposed namely ,
the writing center This area is near to Exn

er ”s area, namely,the writing center.

Lesions in this region
Lesions in this area Lesions in th

e area Damage to the area induc
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e alexia with agraphia

induce cause
disturbed impaired
( ) phoneme-to-grapheme conversio
n
() studies res
earches stimuli experimental stimuli
used employed investigate
study
( ) two or more graph
emes /t/
t one or more grapheme
S
in Japanese, grapheme can be represented b

y only one phoneme and vice versa.

( ) Japanese phonograms
The Japanese phonogram
pronunciation and orthography

the phoneme and the grapheme
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( ) traditional

classical sugges
ts implies indicates
)
importance
importance accept
IS important
plays a major role
the left parietal region
region
lobe graphemic letter im
ages graphemic images for lett
ers
() lesion studies
neuroimaging studies
lesion studies
have provided have prese
nted have produced se

veral neuroimaging studies have established that the left p
arietal area is essential iIn organizing
( ) established
, demonstrated
organizing arranging (
) planning

It has not been well established that the 1
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eft premotor region is specifically involved in organizing

graphemic images for writing letters.

) imply suggest
indicate involved (
) take part in ( )
providing ( ) organizing
associated with connected wit
h
( ) We hypothesized h
ypothesized assumed S
upposed
It was hypothesized that specific
specified ( )
converted into ( ) transformed int
0 representation image (
) transfer
red to transferred
to
)
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IS spec

ulated IS supposed isp
resumed we speculated su
pposed presumed

) Geschwind hyp
othesized Gesc
hwind assumed Geschwind supposed

It was hypothesized
the left superior temporal areas

areas gyrus ()

) a
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Abstract

Little is known about the neural substrate of these two conv

ersions, grapheme-to-phoneme and phoneme-to-grapheme conversio

ns.

Introduction
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In English the two kinds of conversion is complex because mo
st phonemes are represented by more than one grapheme and most

graphemes are by more than one phoneme, which may make diffic

ult to specify the lesion responsible for the disorder of grap

heme-to-phoneme and phoneme-to-grapheme conversions.

Results

The neural correlates of visual analysis, grapheme-to-phonem

e _conversion and inner speech were obtained from the compariso

n of reading condition against fixation, and summarized in Tab
le 1 and in Figure 1 (top row).
Discussion

The anterior part of the left superior parietal lobule is a

part of the region of which lesion causes phonological alexia.

Phonological agraphia causes a disorder of phoneme-to-graphe

me conversion, while phonological alexia does a disorder of gr

apheme-to-phoneme conversion [20].

)
Discussion
Parietal cortex Frontal cortex
Temporal cortex Occipital
cortex Other areas
Discussion
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suggested that
region writing to dictation
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functional MRI Functional
magnetic resonance imaging TMRI phoneme-to-graphem
e writing to dictation

- 89 -



(

)

Abstract

- 90 -

Abstract

Abstract

Abstract



)

( ) Abstract
( ) Introduction
Introduction
C)
In dictation one is based on knowledge o

T how to convert speech sound to the corresponding letter

namely, phoneme-to-grapheme conversion. The other 1s
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based on memory of specific letter-sequences (lexical).

)

studies phonological agraphia indicated that t

he left insula and anterior inferior supramarginal gyrus ma

y phoneme-to-grapheme conversion. the 1mportance
of the left frontal cortex in of conversion also
suggested

left insu
la anterior inferior supramarginal gyrus left fro

ntal cortex

)

In English of conv
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We hypothesized area pla
y specific role during dictation auditory wo
rd (phonemic input) converted into visual image (graph
emic representation) visual image transferred to

motor output (graphemic output) in the frontal area

phonemic

input graphemic representation

It i1s speculated that transfer p
honemic representation to graphemic motor output

letters phoneme-to-grapheme conversion

phonemic repr

esentation graphemic motor output
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