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A feasibility study on new stimulation method in fMRI language
examinations using custom designed images
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Abstract The purpose of this work is to know the validity of a new stimulation method in cognitive functional
imaging using custom-designed images correspond to words or syllables improving the shortcomings of
existing method using text. From March 2011 to May five Subjects in need of language related functional
MRI scanning were selected and both of text stimulating method and image stimulating method sacanning
were carried out three times each. Using 3.0T Philps MRI machine and Invivo Co's Eloquence system, data
acquisition was performed with EPI-BOLD technique. Post processing was performed with SPM 99 while the
activated signals were determined within 95 percent confidence level. The number of activation clusters and
the activation ratio inside ROl were compared. As as result, all of the subject showed activation inside
Broca area but it did not have statistical significance. In conclusion, the image sitimulation method has
potential because image itself is a common means of recognition and it can be recognised easily even if
there language barrier. This stimulation method can be applied to replacing the exising scanning method
especially in the elderly, infants, foerigners who may not fully understand about the examination.
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1. M2

x| 9] 9127|558 dopE = HlHolli= A7 A E(neuron)
of BEL ARe Aol WS AL HdE
(electroencephalography, EEG)%} ]A}%=(magnetoenceph-
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(1) text(words and
syllables)

(2) custom-designed
image

[T 1] texto]l 533t image(eflA])
[Fig. 1] image corresponed to text
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22 FMES U 7)Y
o A2 3.0T 3
(Archieva, Philips medical system)S ARE-8}SC} functional
MRIE €7] 95t 947142 EPI-BOLD 7|§o]%lom,
AREE GAHSPE S TR/TE= 3000/35 msec, <% Z(flip
angle) 90°, FOV 220 mmx220 mm, matrix 128x128, &HH
7 (slice thickness) 4 mm, HAHZF(slice gap) 0.5 mm,
NEX(number of excitation) 12 3}%c}.
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image reconstruction(AIR) T2 13- 0]-83}0] imageE
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[Table 11 Sociological Variables

TE g5 Y= () H|&(%)
A A 3 60.0
944 2 40.0
254 o]} 1 20.0
Nk 254) T304 3 60.0
314 oA 1 20.0
s AEHE 3 60.0
e gnE 2 40.0
=A% e 5 100.0

(1) Stimulation method
using texts

(2) Stimulation method
using images

[2!] 2] Broca’s area®] ZAI3} A}

[Fig. 2] image activating of Broca’s area
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Broca's area®] &3} cluster 5~ F 22} 70| texts
o] &gk A= 13.50, imageE ©]&3 A= W
122602 ek} mlujsk Bl Aol 2 RO, B
AZR oL GTHP=05). 5 text o183 A
H1} images ©]-§3F A=1%-E Broca's area®] 23}
cluster =] zpo]7} §itkal & 4= itk

[E 2] Broca’s area?| 43} cluster 4=
[Table 2] Activated cluster number of Broca’s area

TextE o|-§3t ImageE ©]-&3t

T A2 ea) A ea)
A 15.42 13.24

B 13.73 14.15

C 11.67 10.48

D 15.12 14.30

E 11.55 9.12
Bt 13.50 12.26

* sig = .072

SRS 39 5 33} o) i ol AT
2 13.69, imageE o83t A}=HIHL 12,552, v]u|3t J

27 Aol Both, EAL FolE 2orhp=09).
o] o] % cjabol Al Broca's arcad] FBhE0] o] 7}
Qe o 5 ek

[ 3] Broca’s area®] A3}l
[Table 3] Activationg ratio of Broca’s area

TextE 0|83t ImageS ©|-83t

=]

TE A evel) )
A 11.77 10.38
B 10.64 10.22
C 12.13 11.43
D 13.52 13.67
E 13.69 12.55

Bt 12.35 11.65

* sig = .061
H|ZA G o O] A3} cluster = FE 31} O] image

2 olga AF0] 25,682 Ueht textd ol &3 4
Sy 195400} B epren, BAMoR s
Ch(p=05). 2, WITAIGOA imaged o187 AT
o] =2 F-A3} cluster == HYcka 3 4 Qo
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[® 4] uj3A 9] 243} cluster =
[Table 4] Activated cluster number of non-ROI

TextS o]-83t ImageS ©|-&3t

T A2 (ea) A= (ea)
A 21.23 40.33

B 18.92 24.17

C 17.55 18.62

D 21.32 31.24

E 18.66 25.68
Bt 19.54 28.01

* sig = .049

i4mMROL A2nMROL 0mmROL SmnROL SmROL -4mmROL 2mmROL OmROL  2mnReL

i RSL i RL

(1) Stimulation method using texts

AmmREAL I0mmRESL | EmMRL  SmmREL  AmmREL -2mmROL

4mm ResL

(2) Stimulation method using images

[O3 3] vjEdgdde] 243 19
[Fig. 31 Activation site of non-ROI
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