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Abstract : To evaluate the usefulness of functional MR imaging(fMRI) for the determination of language dominance system and
to assess differences in the visual and auditory instrument language generation task according to activation task or activated
area. Functional maps of the language area were obtained during visual and auditory instructions in word generation tasks in
6 healthy volunteers with right-handness were examined on a 1.5T scanner and the EPI BOLD technique, and three pulse
sequence technique get of the true axial planes. Both task consisted of 96 phases including 6 activations and rests contents.
Postprocessing were done on MRDx program by using cross correlation method. Two task compare the brain activation area
surveyed of language lateralization index. To evaluated of the detection rates of Broca, Wernicke, pre-frontal lobe,
Supplementary Motor Area (SMA) and pre-motor cortex areas and the differences of language lateraliaztion among two word
generation task. To lateralization index survey in language area on right and left in brain get to activation area pixel in
brain. Compared to visual and auditory instrument task in the language areas get to the lateralization index. Two language
generation task high detection rates of Broca and Wernicke areas. The visual instruction no detected in the auditory area, and
auditory instruction no detected in the visual area. There was statistics significant different of them among language
generation task. This indicated that language area obtained image of the brain functional MR imaging usefulness in the visual
and auditory task instrument.
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Table 1. Summary of the pulse parameter, 3D SPGR T1 weighted image, 2D SPGR T1 weighted image and gradient echo

EPI

pulse seguence TR TE FOV thickness gap matrix flip angle Nex Scan time

3D SPGR T1wiI 1. 1ms 2ms 240mm 1.56mm 0 256X192 15° 1 4min33sec

2D SPGR T1wil 50ms 4ms 240mm Bmm 0 256X%192 60° 1 3min17sec

Gradient echo EPI 3000ms 50ms 240mm Bmm 0 64 %64 90° 1 3sec
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Table 3. The detection rates of language areas with
visual instruction task Unit: %

bilateral unilateral no detection

Visual 6(100) 0(0) 0(0)

Broca 5(83.3) 1(16.6) 0(0)
Wernicke  4(66.6) 2(33.3) 0(0)
Pre-frontal 0(0) 2(33.3) 4(66.6)
Auditory 11(0)) 0(0) 6(100)

SMA 5(83.3) 1(16.6) 0(0)
Pre-motor  6(100) 0(0) 0(0)

RRoA Az G2 6%(100%), Broca 39
Wernicke 9ol A¥ bilateral 4™(66.6%), unilateral 2%
(33.3%), Pre-frontal®llA1+= bilateral 3%(50%), unilateral 19
(16.6%)0lL, 29H(33.3%)2 F4ds7t UArt auditory %ol
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Table 4. The detection rates of language areas with

auditory instruction task Unit: %

(83.3%), unilateral 178(16.6%), Wernicke % ol|lA+= bilate- bilateral unilateral no detection

ral 4%(66.6%), unilateral 278(33.3%), Pre-frontalell4} uni- Visual 0(0) 0(0) 6(100)

lateral 27(33.3%)°]11, 4%(66.6%)2 HolA] &rsitt. audito- Broca 4(66.6) 2(33.3) 00)

ry 999X+ bilateral, unilateral Z5FolA #4387 §9lxn Wernicke — 4(66.6) 2(33.3) 0(0)

69(100%), SMA 494 hilateral 5%(83.3%), unilateral< Pre-frontal  3(50) 1(16.6) 2(33.3)

199(16.6%)°] B4 AT Pre-motor F Yol A+ bila- Auditory 6(100) 0(0) 0(0)

teralol A 67(100%)°] BAF7H AATHE 3). SMA 5(83.3) 0(0) 1(16.6)
HztA AN FAAA visual GG M+ bilateral, unilateral Pre-motor  6{100) 0(0) 0(0)

T 2. HA mAEXte #2ast d

Table 2. Area of activation cells in normal volunteers

Case Visual Broca Wernicke Auditory Pre~frontal SMA Pre-motor

Visual Auditory Visual Auditory Visual Auditory Visual Auditory Visual Auditory Visual Auditory Visual Auditory
1 B(R) X B(L) L B(L) L X B(L) X L L X B(L) B(L)
2  B(=) X B(L) B(=) B(L) B(L) X B(=) R X B(=) B(=) B(=) B(=)
3 B{(L X L B(=) B(L) B(L) X B(=) X B(L) B(R) B(R) B{(L) B(L)
4  B(=) X B(L) B(L) L B(L) X B(=) X X B(L) B(L) B(L) B(L)
5 B(=) X B(L) B(L) L B(=) X B(=) L B(=) B(L) B(R) B(L) B(L)
6  B(L) X B(L) L B(=) L X B(L) X B(R) B(L) B(L) B(L) B(L)
(right side), L(left side), =(Same detection), X(no detection),

Note: B{(both), R
( ):High detection
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Table 5. Language lateralization indices in normal volunteers

value N
case task - lateralization index
right left
Visual 19315 39435 0.34
Auditory 165470 184327 0.05
) Visual 38972 49021 0.1
Auditory 14272 26284 0.29
3 Visual 5940 16377 0.46
Auditory 5064 14558 0.48
4 Visual 3405 162440 0.65
Auditory 6783 35319 0.67
5 Visual 161210 26340 0.24
Auditory 28449 54102 0.31
5 Visual 669200 8624 0.12
Auditory 2385 8822 0.57
& 43 e EATHP<0.05).

a8 2a d)v A7 AAAAE mapping G4l 1Y
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Table 6. Visual and auditory instrument task in the
language areas get to the lateralization index.

instruction task lateralization index SD

Visual 0.32 0.19

Auditory 0.39 0.20
20e-h)y= Az KA #A S mapping3t A40E, A2 A

NFA ) GarelA 18 2(a)F visual cortex”?} occipital lobe
o] dominantly bilaterald}Al WeElEa, “1#8 2(b-c)oll A= vi-
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(d)x motor 49o| bilateraldt, SMA o] Hoju Uth
18 2e-h)yE A4 AAHAE mapping FGHLE, I
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o] unilateralstAl Bolx Utk 13 2(H)3= auditory FHo]
bilateraldt#dl YeERba ok 18 2@l E auditory 393t
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Fig. 2. Functional MR Images during 2
word generation task
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a-d. Activation map images obtained during visual
language instructions generation task
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e-f. Activation map images obtained during auditory

language instructions generation task
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