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S5 : A2} 342 B3 Dl BATAE ol gsto] Qlole] 715 AN TYREE A, AF

& A el e} BA2kEE Hedodolt WAk Aol 7} Gl A% dobrnzh st
T 2 - B4 B 8 dle Bgl B e BEgtelglrt. BolAAatAE A
$elo] Qlol7lse] BANRE F= s19a, AdaAlet H2TAS Aelsieh. AR A=
HT A EE A A2 772 p  0.05% 39ick. 7 FAMEE et 243}
JAg A7, FARE w0 = w24 Hgiet,

A1} AZHAIsh H A BFollA] #Zo] SAIgE A3t A7} Lhehgon] | Azl
AA} B SAlBIgIEh 79 (Brocadel, AeEedel, BESEAT H2 3225
° % shAlollA] BEH L BN Lrehdeh. B2 AOIAE B S 2Fele] 243
7 iglem, AZTAA L 2 sk TS BAs} ek,

HE AT WG] FEAOZ BN ol dlolo] WA Jelo AFAEE vhe
Al Lheh $2-2 AFe] AA9) Helabgol whi AskE Azt AZskAls 2l bl
ol AN LS 1S 5 glglon ddoje] A)edaol glo] §E4 oz Az

< (sensory aphasia)e UYEWS BHig WarAdE:dT

N = (lesion-deficit study)® FE AZ=ATE ANAHA mde

Aojo] AF75E 2t7] thE MRS A Fdatn 54 F-9]e

dol& ARut] LA H7|solH, onE HE Ag EAE o 1 J)Fo] AMES o] gshe AR A

U 7135 o]&ato] &R gk ARE FEata Al FAY S5 o] &3 AV A E A7 Rl

A gds " dolE ARE] e A Al 7|2E A7t A4 RdS o] &3 AFE

S S ), w58 297 Yl Ade 719S 23 Ao AT oldE o E o KA o]Fo] AH Foz

gk olg] A 7]5o] dastA At A=) Fiel wet o 5919 it #oldhs A Hdth
olojgl #Hy AFE AA NHeA 2 (neurological (1-6).
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#= AFHY 48 e e 54 dojF(motor  YERHE o @x4e] T4 AWsy] Y& AFEdey, F
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AAAAS =43 PR 2047] o] F AAEDE o] &
AT7F &e] gEo] YTH(T-9). dE Bl UET e
MEE dole oS F do BtA e dol= A Ralks &
Gt s Bt H T dol= oS Joeu AR "ol ¢
Al oz 5 7HA Fdol Yl 712 A4 e RN
A9 Wernicke 97 Broca¥ & AHate 9 A2=
T 7 P9 BEFe] yehe d4s Adsy] 35t A
ZEo A= 9719 Aol A7 e mdlox dAd F& 9
of & dE7F A& AdE FAE Hk o, H2e] Al
Wernicke 9 72174 @& & 427 dao] 4o

2t N mdolu) 17 BElS o] &3 AT
T 7S AES T AE de R §7] wite Al
Agto] Qo WAAE A9 A5 WaAvt A1 ofg] 7|59
EAo] FHtE A97) Wol, 45 e F9¢ V5 EE 719
A3g Ado] oy B9k AL, 7l AEe] 1 Vs B
e T899 &4 g AR oy FRGgzte] A
9ol £448 ol 75 AEo] A7 AJA FE317] oH &
o] gtk Q1A mdlo] - Shajol A Ve oY 75 A
E& AR 710 E o] B e & Aishe FAol
Ao 7 AR5 3 A o B9l oigk s et Jrot
ek gAo] 9t
AT vAFH R oY HIss 9ds & F e 714
21715 44 (functional magnetic resonance imaging, ©]
sk fMRI) o] 7fEgel weh IMRIE o] &3 A5 4743t
of tigh Ag7F &ie Ruyi rk(11-16). MRIE o] &3t

£
Zo] A g 7)s AEo] ol

Y7k Qe 299 7%
S A ke 4 QA X}71%1‘33°§”(magnetic resonance
imaging, °ls} MRD)<& o]&3te] A&t 534 Fus &
T Arkes o] glo] doje 71z ?‘/} A o] W7t
Eﬂ% %7}3‘ Ziif—i A7},

Qo}7]59) A7 7]
A4S Yo AT F gov,

A7) 918 A=A, 9
zl%— b A e oA 8 el A Bol A

Aol whet vhekek o] ARG AL glom  fMRIAA] ofH
xﬂUr A= el Aoy FAste 7 A A= 4
] QA ek}, doje] fMRIGNA Ado7]se] B4 EE FE3617)
918 Aojel At A5HAE AHSSHA He=d Aa7HA 54

ofif @olS AASEAL ofs} Avtd wolE Azt U= dolA
AIA, FolAl dofe] ofF] SA i ke ey A
A, AR A= dAY wt 2o s A, o 1

Bl olgS wabA she 2dWIIA 59 ofe) ATk
oA AR T glov], shalsh s AT AAshe W
Hog Fog Fa a9 2 —‘o—}l: A ZEA v s AR
SelFE 47 o8k wWiol BF AMgs)n gk 71
A7 clojst Agkslol B4s} A5} ek el 243
o AE A A AFAA Pel et eksie o)

oloje] 715 273 LR

ARG AT A RS A A ] Afoof] e Z1 0 E A w]
3 Lo (12), AHEsH A Ap=o] whgel] et ofwl gk 2ol
7F = Zloﬂ gk ®ae WA gk el M= - 5(16)°]
A2 =S AME do] A Ao R A E Blalske] ©
N HAE o] &5 A5 s Nt Bes g vt 9l
i, (172 GARAAAE o] &3} /\]7thxﬂs>Jr ERaE
Ao A 54 dolgFo SAse 2 o7t gl a3
Aol 9ot o] 59 A= AFel =g Hof -rf%‘ﬂ"*t}.
ol A Al = Petersen & (18)°] PETS ©]-&% 7|54

Aol A AR o]F PEToIY IMRIE o]§& o 7|
9 AlA 7W ”fﬂ AHEE AL Qs A= Ao, )&
Frolel B =9 of2 F-9jol H5o] $Al
s %“éi}%— %E‘%l Haxlel 9rk(12,16). & A=

= 7k olgake] AL, AlZHatA o)
3 oo} A3l A s HA s}

1 [”AI'
tish Agk ol el stEe TR A A A 88 (19~28
*ﬂ. it 24.34) = 2

2. AP |1ZHHA

MRIE 1.5T A% A7]e8H 9332 (GE medical
system, Signa, Milwaukee, USA)E AM&3lgich fMRIE=
echo planar image (°]sF EPI)-BOLD (blood oxygen
level dependent) 7]% (Interleaved gradient echo single
shot EPI, TR/TE 3000/60 msec, %%7(flip angle) 90°,
814 64%x64, AAFA 5 mm, FOV 24 cm)S ©]-83F¥ 1L,
A9 (anterior commissure)¥ F & (posterior
commissure) S A A& VEoR 207H—4 dayoez
AE AA Qs e Thed ¢ RE tiH7t IHEHES

AT A5HAE 2We &4d7]9) 3‘?4_01 FA7IE
How, zt FA719k @471l 108]9] AA 93-S 3% 4
ow gslom, 7k FA7IeH @47 FRHASAEE 3023
tH(Fig. 1). EPI 94o] & 7](equilibrium state) 2 ©]F7]
Aol =& AsE BAs] 98 12x 1H(43]) Rxgd
(dummy scan)& fMRIE 947] o] F712 Ao Bz
AE X F JAE5S 16227 A8 ¥ AH(Fig. 1), B2
P2 olF G A ALstsith. IMRIE 27] Ao &
At 914 %

oA T1-7%%93(TR/TE 417/9 msec, 3F4 256X
5 mm, FOV 24 cm)< 584 ofako
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Fig. 1. Diagram of fMRI acquisition.
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1. AIZIBIR|0)IA LIEHF ZA S H%9 (Fig. 2)
At A E o] &gk fMRIONA %S wh-9] of 2] F-9]of 4] &
48t A7 vebs o 243} Alse 50| SAlskith %
HollMe 3453 (Brodmann' s area, BA 44, 45), ¥
8 (BA 46), ¢899 HeE9dY nELEFAY
N3 7
e

e rzi [

(Supplementary motor area; BA 4, 6)oA &3} A
UERSTE Broca @9 o= 4zl 73] @43h=
Hkto] ko] 7h ATt Bl (opercular part, BA 44)¢] &
A3t FEoAM dER oy AIEEE(triangular part, BA

oloje] 715 27| ZHP

45)¢] FAst= ASAAT ek o T3] A
A4 (BA 46)3% d2HATG. FAAANA= HF44
(inferior parietal lobule)® Z3](BA 39), 4<A3](BA 40)
oA 243t ”“iﬂ UHERSE AL, i3] o] & she Aaktol Aut

Hebteh, S599 A 45 FE2E3(BA 2094 2431
7 b, SR4(BA 17, 18, 19)0] $2Ho2 B8 A
o1 epston) 30 SAs

2. SO LIEH EHI5F 2% (Fig. 3)
AAIAZ 0§83 MRIANE 3 47e] ofe] 9]0 4
493 037 ehon supe B8 AT, A%

Fig. 2. Average activation maps of visual word generation
task rendered on template brain (8 data were group). Left
dominant activation is seen in the inferior frontal gyrus,
premotor, supplementary motor areas, both angular gyri,
and both occipital lobes. Temporal activation is demon-
strated in the middle temporal gyrus.

Fig. 3. Average activation maps of auditory word genera-
tion task rendered on template brain (8 data were group).
Frontal activations are similar to those of the visual task
(Fig. 2). Extensive temporal activations encompass superi-
or, posterior middle and inferior temporal gyri are noted.
Left dominance is less prominent than visual task.
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Aol A= shd73l (BA 44, 45), T4F3](BA 46), 599,

* 259 (BA 4, 6)oA 243t A7} e
oh 7M. Al ZbaA| o vl et F5d 0= Broca
oo AsIE etk on, Qrie] sk FFAHeR U
WARE AR (triangular part, BA 45)¢] @4st= &
Sl M eyttt 5 S5 9 G0 24871 el e
W F5o] §-Fo Ha At 243 Ao ASFI
=55 (BA 21, 22), 3555 (BA 37

I FERAAME o] = 24 A

J

~—

3. AIZ{B}H|<} &2tatA| 9] H|m
A 25 $57359 GAse 7 PAA TEHoR
etttk ArEgelA g9 @dste ahdrs, $HFE,
TEGY, A EdqH HELFIqdA Ve, 2437t
UEhd 9152 5 FHA| Abeldl 2 Aol 7t giglent A2
B2 Al wlel #3502 AAIS Ho| ettt 2z
SAACR Yeyton A
J

Fig. 4. Activation maps of task difference for the visual and
auditory task. Red indicates significantly more activation in
the visual task.
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Functional MRI of Language: Difference of its Activated Areas and
Lateralization according to the Input Modality

Jae Wook Ryoo?, Jae Min Cho', Ho Chul Choi', Mi Jung Park’, Hye-Young Choi’, Ji Eun Kim!,
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Purpose : To compare fMRIs of visual and auditory word generation tasks, and to evaluate the difference
of its activated areas and lateralization according to the mode of stimuli.

Materials and Methods : Eight male normal volunteers were included and all were right handed.
Functional maps were obtained during auditory and visual word generation tasks in all. Normalized
group analysis were performed in each task and the threshold for significance was set at p<0.05.
Activated areas in each task were compared visually and statistically.

Results : In both tasks, left dominant activations were demonstrated and were more lateralized in visual
task. Both frontal lobes (Broca's area, premotor area, and SMA) and left posterior middle temporal gyrus
were activated in both tasks. Extensive bilateral temporal activations were noted in auditory task. Both
occipital and parietal activations were demonstrated in visual task.

Conclusion: Modality independent areas could be interpreted as a core area of language function.
Modality specific areas may be associated with processing of stimuli. Visual task induced more lateral-
ized activation and could be a more useful in language study than auditory task.
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