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oJAbx] 2] software+ Stimulate 5.05 AF&3t932 A3 W& cross-correlation
& o] &3} #H9-Z k7o %"*ﬂ/‘l«l BN I 759 J‘%‘%-"]’ YA EFF H2
FFFFH #4314 voxele] AFE F3lod HF A 5L FFAL HFFuT
#4319 voxelo] AFE vlwssdd :LEI z} vk o] #4315 voxeld F9HE F3tod
Zhak7o] vt A4 & #]lst= A XE 434}

4d = Z—‘?‘—fv’:%%—’éf’ﬂ/ﬂ L Adube] AF ASES 249-3.06% % AA-EEFEF9 4.
4-7. Ho 4 45ES Bk $Folu AFE0EREA BE5FEF #,9F
o] FAFAZ AT AsEolE A o]zt gl (p)0.01). #4315 voxel] A
Foll YA E |28 zlol7} gloleh

bl Bt A& #8R1517] fl3le] Zzhe] ¥ube] ZA 3} voxel o FHE F33
Wl }EEFEF FLE FAHUE ol & B o (p<0.05) HEEFF2 73%0‘1
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7o) w4 o] FeAHE Mk
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4 = §-Subr-o] 843} ofato] it A A oleta e A h(3). ¥
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Ogawa 5-(1, 2)o] MR& o] 4% A A< A2] blood oxygen  PET A7-(4)ut Hadp FollA] 2555l Y °4'7‘7}
level dependent(BOLD)78]& w7% o]F & 7]54 MR AYlojgpont F-g5-532 AEA P ubm A f

b egghdsld AFET glvh 2575 Bedske T8 o dsiAs =3te] Wrh(5). °]°ﬂ AAEE 71534 MR °§"c}

9= %‘F?—%-%i g ReEEZo|q o]9e] premotor & o]&3le] FFFFo TANY ¥ HEIE alsln

cortex % parietal cortex7} Fo| FodFirtar oA g} o Az FF 50} vty 5559 7|5z} shgch
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Chat 3¢ 2
FEES 25 7He AAAA(EA 69, 47 19, A

2 1334)) & LR Fhsich

7163 MRYEAS 913t A48 MR7]7]+& Siemens 1.5T
Magenetom Vision system(AG, Erlangen, Germany)°]i
X% head coilS AH&-3}gich

257 AE 98l AdAke) AE AvPIE GeF FHxpe)
SAYE Fol7] 3l 2E|ZE H=F AHEEsck dA
turbo-FLASHZ ©]£3} scout image® ich ol A Fot
o} Al ed Aol Al FA41T(central sulcus) 7}k Ahiebd 3l=
= localizerd] Zt= 5 AT FAIT7F AFd HAT
UEFH FAAHES AXAZIch o|FA 3te] 734 7| 2d4
°.2 4mm 7149 10708] A4 Tl ZrxeddE der o) F
o] Q4tH 3} edxsh= EPI71}$ ©]-8% BOLD techniqued
A& glc}, EPI¢| parameter+= TR/TE : 1.0/66.0msec, flip

angle : 90%, FOV :22cm X 22cm, matrix : 1281289} slice
number /slice thickness /gap:10/4mm/0.8mm2 A3}
A uped Al 71¥jo) St 7| $FAFE A& Q1A
Al A 7R AR 2t 23] AR A sl 5
&, 9 H2Eo] A2 A i) HE £ F Aol 339 -5
243717 3 33]9) F417]5 wigo} At A7k 6
3)9} odAhg AAEl T 62]7) Bt F 360719 ke A
1=

XMooz 2%l T (motion artifact)®] E<elE cine
mode’tell 4] dAke] -3 ]le] ol == A= Al sl A}
43 odAkz] 2] softwarex Stimulate 5.0(University of Min-
nesota, Mineapolis)S AF&3}da EAIA < v cross-
correlationd o] 43} ch(6). AAEA el 7-9% 71k A1A
A=) A AR 7R ZFakste] A7l oA AR kS Al 95}
2 Zb A|7lel 57he] A Adelaledt). cross-correlation
threshold= 0.7 o]Ae g stg 3 27R0]Are] voxelo] cluster-
ingdt 7%l 2nlglE Al 52 TFAIAT o|F A sl iRl

Table 1. Percent Change of Signal Intensity and Number of Activated Voxels on M1

Rt finger tapping

Lt finger tapping

Rt(%) NAV Lt(%) NAV Rt(%) NAV Lt(%) NAV
Case 1 7.03 £0.22 3 8.03 +0.12 11 8.44 + 0.23 6 6.76 + 0.23 3
Case 2 5.23 + 0.42 2 7.32+0.38 6.76 + 0.43 5 7.23 + 0.54 2
Case 3 405 +0.24 2 6.35 + 0.34 6 8.88 + 0.42 4 5.78 + 0.32 5
Case 4 3.35 £ 0.35 2 5.44 + 0.35 8 4.65 + 0.05 8 7.54 + 0.92 4
Case 5 3.25 + 0.45 1 6.67 + 0.45 6 5.55 + 0.04 6 6.57 + 0.54 6
Case 6 2.45 £ 0.25 1 6.32 +0.25 12 9.78 £ 0.11 9 4.76 + 0.33 7
Case 7 5.46 = 0.45 4 7.45 £+ 0.45 7 6.56 + 0.54 7 5.44 + 0.87 9
Average  4.40 £ 0.34 2.1 6.80 + 0.33 8.4 7.23 + 0.26 6.4 6.30 £ 0.54 5.1

* Lt(%) : PCSI of the left hemisphere
PCSI : percent change of signal intensity

Count

Rt finger tapping

SMA:1 M4

Fig. 1. Counting method of activated voxel number dur-
ing finger tapping. This slice shows one voxel on the
supplementay motor area (SMA) and 4 voxels on the pri-
mary motor area(MI).

M1 : primary motor area
Rt(%) : PCSI of the right hemisphere

NAYV : number of activated voxels

A Rt finger tapping B Lt finger tapping
5 ns. g ns.
€ 0 € [
2 3 2 3
[7] [3}
> x
o (o]
> >
g g > &
[ [
2 2
2 2

1 1

RUSMA  LISMA RtSMA  LtSMA

Fig. 2. The differences of the activated voxel number in
the right and left supplementary motor area during right
(a) and left (b) finger tapping. This graph means no dif-
ference of activated voxel number between each hemi-
sphere. n.s. = not significant
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Table 2. Percent Change of Signal Intensity and Number of Activated Voxels on SMA

Rt finger tapping Lt finger tapping
Rt(%) NAV Lt{%) NAV Rt(%) NAV Lt(%) NAV
Case 1 3.67 = 0.64 1 432 +0.32 2 3.11 £ 0.11 1 4.42 *+ 0.33 2
Case 2 2.43 + 0.03 1 3.33+0.24 2 2.11 = 0.42 1 1.65 + 0.05 1
Case 3 4.32 1+ 0.24 2 4321+ 0.18 1 4.32 = 0.03 2 2.44 + 0.21 1
Case 4 0.32 +0.27 0 0.21 + 0.02 0 0.33 + 0.01 0 0.12 +0.02 0
Case 5 3.24 +0.14 1 2.32+0.19 1 3.54 + 0.05 1 0.23 + 0.01 0
Case 6 3.11 £ 0.18 1 4.23 + 0.21 2 4.82 = 0.43 2 3.22+0.12 1
Case 7 0.33 + 0.01 0 1.62 + 0.02 1 3.22 + 0.07 3 3.02 +0.22 2
Average 2.49 +0.22 0.9 291 + 0.17 1.3 3.06 = 0.16 1.4 2.16 = 0.14 1
* Lt{%) : PCSI of the left hemisphere AV :number of activated voxels PCSI: percent change of signal intensity
Rt{%) : PCSI of the right hemisphere SMA :supplementary motor area

Fig. 3. Example of activated voxels
on the contralateral hemisphere.
Functional map shows dominant ac-
tivation on both the supplementary
and primary motor areas of the
contralateral hemisphere. SMA=
supplementary motor area, MI= pri-
mary motor area.

Rt handed (30/M)

Fig. 4. Example of activated voxels
on the bilateral hemispheres. Func-
tional map shows dominant acti-
Rt handed (36[M) vation on both the supplementary
and primary motor area of the bilat-
eral hemispheres. SMA=supple-
X mentary motor area, MI=primary

‘R\ motor area.

SMA: central MI: left
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Ipsilateral

Lt finger tapping

SMA: left Mi: right

© P <0.05 @
% — %’ n.s.
> 100 Lt 95 > 30 r
T 7 e
2 o
S 2
k3] Rt 60 8 20
® 8 Rt17 146
E a 10
Mi SMA

Fig. 6. The differences of sum of activated voxels be-
tween primary motor area (a) and supplementary motor
area(b). This graph shows no hemispheric asymmetry of
activation on the supplementary motor area compared to
hemispheric asymmetry on the primary motor area. Rt =
right hemisphere, Lt =left hemisphere, n.s. = not signifi-
cant.

B4 3} voxelE 7 F-919] Tz gl A7FA3ch o]
3 2e B F2Eohge) SRR BRAA Alehal
o,
2 g A5H 02 Algstel AL B2 HSE S
2 A3}slgic}. A58 9 precentral gyrus % postcentral
gyrus& YAEFFo| E§A|7]1 superior frontal gyrus
e P55 5E 23A3HFig. ). #9535 v 84
3419 HPAlE 7w el A8 (percent change of signal in-
tensity)-& T3tL UAFTFFY 555499 EA45
2 vorele] A4E B FeHAALLeZ Fateich FHA A
§ olgstel 43 3 3801 £5A o207 s
2 voxel?] ATE wiuslycl zelx 7zt ubpe] @43w
voxel®] 45 F3lo] b9 nlfAAdE 3aldhe A R2
Absket

Fig. 5. Example of activated voxels
on the ipsilateral hemisphere. Func-
tional map shows dominant acti-
vation on the ipsilateral supple-
mentary motor area in comparison
to it on the primary motor area of
the contralateral hemisphere. SMA
=supplementary motor area, MI=
primary motor area.

2 =

Al 79 Bl AAEFFFE FEEFF ¥4
ey iait} ZH5-919) g 37 =e] 58-S Table 1
471%4 HEFFFANA T A5 AES 249-3.06

éx}ﬂ"%wl 44-723%8Bc) F& A455S Bar)h
°M HEE7HEETA] T T 05 we] 37
A57 = AsEdle F47 2lo)7} gich(p)0.01). #4335}
E voxel®] Aol AT Fol’ 2o)7}h gAsdvh(Fig. 2).
TEEF PR e AFE WAENT 8], G
|53k A$7} 5, E5ue] A 2o ek(Fig. 3, 4, 5).

W] AL AAe1] 15k 224 el 85
voxel o] 3+ TS of dA-EEHF At 30
o] o] 60, FEuH12] §o] BRE K AlE Aol & Hyl ot
(p€0.05) F-2FFF2 AFole +5 € 5] 42 1734 16
22 H3% z1o]7} YA ch(Fig. 6).

o)
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b

A Apgo] ¥7]F7 Aol AH4-3F BOLD7|4< 7154 MR
Aol 83 v o8 aslels Ho A4St wel 44
ol F7keh @A AtE aRrape] FlE Y| o] wold Alae
Az fE3ANA, & ZAY R A9 oxyhemoglobind
< Z7IAA A S8 deoxyhemoglobin ¥ %E 7FAX 71t}
deoxyhemoglobin® %] proton2] T2 2 T2* o] x| 7+-2- 7}
AT AR ERO|BR o)) i T2 B T2 74z34
WA A&7k Ee] F7FE ZAsH "ot o3 JeE o] 43
o] gradient echo?]®¢|vt EPIE | 4-3}4 ¥ 7| 5H A& T3
& ek, 2).

2o AT Bael ofsiw 5dA3HA] EPI®) BOLD %4
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ol o7t A 57AEL SR oF 4-6%2a A UoHT).
A 2e] 7G| sloA o] B} ezt Al v o] iz el 9
gt inflow %80 371507 W& o2 A ztsic, o] @ 33k
& BaA717) A E SRR 1S HolAl
o] w9 cortical vessel& WAL %)7H 244] flow
o ZraAFIAY FA AN A=t 10%0] 4=
A= AAsH W] Aek(T).

SFEAFA Y dak5F5e] AXAA 4 FES] v
Aol R AT 52 A7) gol Heol AUk, 8). 28 o
ure] M AL SFFFAME FAFAT 2ol A
= olelgt wjAAe] givkn A rh(9). =& FEAS
Alol| A o] A3l tfsjAl e MRIZ &2l w7} 9leh(10).
rexz2o dEAd dade HIo F-EEFTE0 #F
H-7} A ok Rar) 9lek(s). AAREe] A Ae Yt
$E5FF0 F2urre] AL A ol Hu FE5 5
= a3A ¢8-S & sdedl 2R E B dA
FEFED A FFE AS FErt ot #5ubre
ZtEA 28 AR 9L vsskA @e7t A

% circuitell #ojshs HHAAL AAETFF, T T
% premotor parietal cortexso] o] AH4-gr}i de{A 3l
t} o)A g SEATel W w2 Ao FA
o] 7}zbEZ 9 agsociate cortexZollAE B4Rt B
7} QltH(7). whebA] o)alqt &% circuitE #9)E] e
A 7HE-5) 0] 2 EPIE o]43le] &A1 st |7ke] Afol & &als}
© Aol o3t

A2H o2 AAeEFFE WS ke 4 | &
o) njR AL Bl o} BeEFTFE FEAo] At &
Z yubo) uldj Y Ao ofslct.
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Functional MRI of The Supplementary Motor Area in Hand
Motor Task : Comparison Study with The Primary Motor Area

Ho Kyu Lee, Jin Suh Kim, Choong Gon Choi,
Dae Chul Suh, Tae-Hwan Lim

Dept. of Diagnostic Radiology, Asan Medical Center

Purpose:To investigate the localization and functional lateralization of the supplementary
motor area (SMA) in motor activation tests in comparison to that of the primary motor area.

Materials and Methods: Seven healthy volunteers obtained echoplanar imaging blood oxygen
level dependent technique. This study was carried on 1.5T Siemens Magnetom Vision system
with the standard head coil. Parameters of EPI were followed as; TR/TE: 1.0/66.0msec, flip
angle : 90°, field of view:22cmX22cm, matrix: 128X 128, slice number/slice thickness/gap :
10/4mm/0.8mm with fat suppression technique. Motor task as finger opposition in each hand
consisted of 3 sets of alternative rest and activation periods. Postprocessing were done on
Stimulate 5.0 by using cross-correlation statistics. To compare the functional lateralization of
the SMA in the right and left hand tests, each examination was evaluated for the percent
change of signal intensity and the number of activated voxels both in the SMA and in the pri-
mary motor area. Hemispheric asymmetry was defined as difference of summation of the
activted voxels between each hemisphere.

Results: Percent change of signal intensity in the SMA (2.49—3.06%) is lower than that of
primary motor area(4.4—7.23%). Percent change of signal intensity including activated voxels
were observed almost equally in the right and left SMA. As for summation of activated voxels,
primary motor area had significant difference between each hemisphere but not did the SMA.

Conclusion: Preferred contralateral dominant hemisphere and hemispheric asymmetry were
detected in the primary motor area but not in the SMA.

Index words: Brain, function ; Brain, MR ; MR, brain mapping ; MR, technology
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