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Abstract

Objective: To assess the usefulness of language task functional MRI (fMRI) for the determination of language domi-
nance, we compared the language dominance results between the Wada test and fMRI.

Materials and methods: Total 11 patients with lesions in the left hemisphere were included in this study. All
patients examined both Wada test and fMRI for the determination of language dominancy. We compared the
results between two examinations and evaluated the effectiveness of language task fMRI.

Results: Ten out of eleven patients showed concordant results between two examinations. Only one patient demon-
strated the different conclusion, probably due to the bilateral language function. He presented the bilateral frontal
and temporal lobe activations, predominantly over the right side. He revealed the severe aphasia at left side Amy-
tal injection compared with right side during Wada test.

Conclusions: Language task fMRI was useful for the determining of language dominance. To improve the reliability
of language functional localization, evaluations with repeat tasks and varieties of tasks are recommended to detect
the congruent activation area. We should compared the results between fMRI and other modalities to confirm the
concordance between them, as well as check the language function after operation in surgical cases, for the final
assessment of the utility of f{MRI.

Key words: functional MRI, language dominancy, Wada test



(T ®HIC

St PERO BN A S Z &1k, Tl 22T 5 I
THETHS, 7E/NNIILE L —)LEHN7-Wada testid,
G FEROFIEIZ B W BT IR fFE S N F T
fTabhTnha ikTh b, Pid., TA»ADHNHT
EREEEERM O DI STy, BRI -
M R 4 & T S i he i A & L ULt b T
WEIMAETHS. £O LT, BUEHATIET £/ E
2 — L OHGEP ISR DOWadaT 2 IS TZ
B otz ZTDzHWadaT A MK B 5EEEAVEk
fEEBIcfbsmaErLEE I TS, S, bhb
i 4 7 % Functional MRI (fMRI) O#&5% % |
Wada7 2 b OFFREHES 5 2 & 12 & D IMRIO A HITE
Zealiti L 7=

= Zh

= o

MR ETE

[ AV 22 705
EXRRE LA, HEO

#’)hfl 10T *%ﬁt*iél\é’ Z‘%& szi.llﬁ”
Tl A Table 112 % & 72, R

\ge Language Wada
Ca Gender Pathology Handedness INIRI test

1 5 F malignant elioma R 1-B. W I

2 6 N L-hippocampal selerosis R L-B R-B I

3 4 M cavernoma L L-B. STG i

4 65 M oligoastroevtoma R L-NEFG 1

5 9 N nt elioma R 1-B I

6 2 F alignant elioma R 1-B 1

7 24 NI R L-B I

8 26 M L-hippocampal sclerosis R L-B I

9 39 M NCD:Palmimis R R-W  L-W L ~E

10 15 F  L-hippocampal sclerosis R 1-B 1

11 2dii b malignant glioma R L-B. W I

R onght L lett B Broca's area. W Wermnicke's area. Mo l=. F temalz

Table 1:
1. 1555 565K & TT133pk. HMESH . KM3HTH
> 7z, IEBIONRIE, 7 F — <56, U LAE3H
MERRIRIAASHELG, BB R A 1, R PEIITESE T A

MAIITH - 7=,

SiE s Z 712k BfMRI: 1.5T MRI (Siemensfh &,
Symphony) ZfifIL TSiG4 A 712 & AIMRIA fifr L
“, G A2, LD EDRXT -~ ICHT 5K A
FWVT20F 00 & 2 27 L 20 ey (22 ba—)u)

Zlty bE&LT, ZTha3ty MW T b0 37

PUPZ K 0 WAL & i 7e 5 a5 EF 2 MRIOTIWI, DWIO i

(% BICHEH U TS olE & Sab B FEROHEE & 17
o7, #A7ERELIRD B 520088 %1157,

Wada7 2 b: {38 & ¥ O SEERNFEEI IR BRI E & h
AT —TFALEDTIA—LELLIGETuE T+ - %
&AbtcﬁA%dﬁW&%LtﬁﬂM@LWQWﬁﬁ
HZBETE LA, —MOEBHGEN. SEHE%
(Eﬁ%v—*~i/7‘&f-UB%&DMmLﬂﬁ\
FATORRR, L RLIED FEE A & i O G A 1T - 72
B MICIMRIC & 0 fffE & 7= (817 5535 F kA Wada 7
Z b OFER &L 72

IIIDEI

12k B ENFEROHE L, 1165910/ TWada T
2 b OfESRE B L7z (Table 1),
He B EER G S NNk, AESHIIEESE T A2 A
DRE I TIMRIUTIE AT MO AT G D 3G PEAL A5 & At
B LM X =h, WadaT 2 b TIZAHHIT & E I k
FEREIR DS B 6 N7z, FeMICOIGEIERAEW TH D /e
BT & 2l & 7z,

{UEAERI 1 (Case 11)

24, Mk, BANFEEL AV, SE/IIS WS
EONEIR A EAFZ KL L 72, CT, MRIT /e Hi S 4ED i e
Bl AL -7 (Fig. 1), widid, Aonfid #Espiy %

Fig. 1 MRI of Case 11
MRI showed high intensity lesion at left superior

frontal gyri on T2WI.
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Fig. 2 Word generation task (Shiritori) fMRI of Case 11
fMRI showed the strong activation in temporo-
occipital area (arrow head) and moderate activa-
tion in inferior frontal (arrow) gyrus.

The first trial (upper) and the second trial (lower)
demonstrated the quite similar activation pattern.
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Fig.3 MRI of Case 9
MRI demonstrated the atrophic cortex over the
left superior temporal gyrus.

Fig. 4

Shiritori task fMRI of Case 9

Two Shiritori task trials did not presented the
same activated patterns.

First trial showed right anterior temporal activa-
tion (arrow), while second trial revealed posterior
temporal (arrow) and left medial frontal (arrow
head) activations.

BEOWHMEAL A58 778, A _LAMNTANNZ (B A7 2 G LA /L
5N/ (Fig. 4), WadaT 2 b T & MO REEIEIR % 72
7=, EAIORENSETH - 72, Filiick V)Ef’HﬁJ
MIBEEE O FEFBO R & fifT L. g0 JeEE % 32
By ADRE THEEHD 7,

zZ =

=-3h
= [

Wada7 2 MMZBBERE TR EEOB T S (t-2 VA
FEROHEEIETH D . 2 ORLEOEMMELHEE T 5Tk
ELTEZDEMENFHME N TNDE, £2D—FT,
WadaT 2 b2 & 2 S HHE TEAR & MR EEEIR 2 %
L7HELH DY, LD RESRBEEORBNEE N



TWw5,

fMRIiZ, MRIOYV 7 b - N— FlEDOFEEIZELD,
HAEE % Rl 4 B MEE A A L LT 2 T 5148, fMRID
Flriiz, © EREN., O REBMAAS AL TV
Ze, Q@ MEITEFRIIRENAREL W2 T L&D
#Tohd, Wada7 X b LT 5 &, BAHIOHE
EWada7 2 PO HERTH B LDERBEZ W, L
UHEE T EBOREERERD X 512, IMRITHE 4 & & X
EHACTHROELVI A4S 22k, R~
v ¥V I T & 3RS ke T 314610 fMRI
12k B2 SEEEMNMOFHE S BRIFTh 5 LI MG L
THD., SHSEENLRORIEIZMRITRHATE 5
ABESEAB N Z & 435 e tbh/271012)

AWZEIZH 1 BIMRITS 528, & A 7 E—Migk L
D& RERRERN, ZOREMRELTEEDL
ik, EHDOL AL LR UEMT, BEVF A0 %S
FLZEEEVLBEYRD S5, bhvbhid, BEIZELS.
il & DBFIHREOTMEFHAL., PAHEEE LT
EE BEBEOBRBLEAAIERDITBZER2T>T05,
EE A A DIMRIT S 27 BREEL T bR T3
POFHEXHETH B0, 17— ADEAIBKRTTS
BiZ, FAOBRAL—=RiZfinbhlrBEicghTs
v U, &5IZIMRITO G MERR IC B E 2 Wk
HLTWw3E, 3LEREDOX R OFITICHIE» 5 218
AR, FARMETEZLE LTS, EEENSED
h2841%, 2bH, SEEERECCZ 22 THEMERS
PEWRTBZEHPEETH S, Jaillard 54 DI
EH5LHIC, IMRITEI & PAITHEIC K DR R
SREBEORTAEEE &), SEHOHEEIZEAL TS
SOFMHECHET S I LI TE S, IMRIBRERTIZIZ.
STEBLEBRELID T, RICZFAVERAL—XC
CHEBVNLETHEEERS I ENLEE LU,

—fRIIC, BHEASERARET 52010, Rek
A2 DMABEDENMEE END, EHORIETSS
BB ORSRMAR T, FRERBO R R I B0y
TEREDLAAZIZEVDAEENLZEETHDS B, EHET

I ENSERE LTSEHDOS 5 TEHKICAS
BELEBAEAEINAFNTCEREINSD, BRI
fMRIICBW T BES55EX A0 CEBEL CEMEL
N AEBRLIT, BOTH LN SH D, SFEL X
2 %% Z TIMRLUE FEfT Ui ML S W B 8B4 % i § %
2o, BEBOANAEEBTIOICERALE LIS

=Zh

[==g=i=]

=50
= m

. FEEOBETIEMRIO DO HIRR P4 £ TR
B HIF TR IE D & A 7 IMRIZVWEE R IFAEHN L0
DIEETH 5, bRbONIMRITHOSEFOREH
HORBEERLBE 720, BIHENASHETERLD
BAIE, IMRIZE DR LTV, ZOHHRERCEEL
IMRIDFEFRO M % B 1T 5 - T 5,

IMRIC K2 EEHOREICET ML S RBERE
nah, EEOFMEFEICZEAERTREL L OME
239, IMRITREE X W7-5EE & BB CRE X
N7-BEBEHOBNMIET 2R/ TIE, WEDOZ 2o 0OE
WEERLTW3Y, BEOMMRITIEO4 S0 THAE
X2 FHE LT, HOB TR A2 75T
W3, —F4, BB TIEZ X7 ORI AT,
BADNTEDBPHERET o720, RBEPITHBEETY
RENENE VD ZHEEL T3, Petrovch b3, #Ek
DEEX X ZIMRIERZEIZ L BIMRIDE R % Lk L.
BB DT BEED BRI OERITENZ &
ERALTNEY, X512, BREBEICLIEEREY Y
YOTERL F R ETIC T Al A FEAICHE T E
LSTENRRELGF[ENELS, MEDX A7 DENHER
IETHEIIEHTE Y., SBHRBELE LEANLDEEL X
JIMRIGRIEFIZITS Z & e FEh 5, —F., HEL R
2K B EBHORIEOBBERE UT, HEIBOBEIZK
57 —F7 7 FOMER, OB - HTOHEIZL 5EH
BRSO L O WEEME 22 E BT o, #ikaSE
BOREL VA ZVIREES S DEELET S,

S WOBKE TiE115F 1 il TMRIE WadaF X t DR
TORROR—RH - 728, ZDIEFDOWadaFT X b
TRGEEEEMEEBEMME L VWI bIFTidka< ., Ao
AmytalZEA TS LIT S < LFERENR A SN, Z DREH
TR SET RO s BE TE . SN
WZHAE BRI K DB () 2 6 BOFEIND
DB O FTRENE & R i,

SROIFIORER &, MRUC & 5 5 EEA O Y
EREEEOEONE D LGl Lz, T 2 b LB OMIE
EHD. ELOFEEHONTCEBEHOMIA TS L1
HELWAS, TTREAR P E 02O FDRE B 4 2 2 0,
ZNODORBRB—HTE1HERTLILENEETH S,
%72, IMRIOFESR T, B1 5 A B A 0D ) 2 R 3 2
A3 Wada7 2 k2360 U CEGCMOMREET 32 &
PEEIS,

X 5 IZfMRIT

=-Zh
=]

=y
= g

=-3f
| = ==}

BOREPRZZFREE K-> TS



%, Sth, BIRTEBIMRE RIS, TE3HRIZLO
REETV, ThoOEEBLOECIRA L, &,
WIS T RGOSR & R U T, ZORAM & Bk
B3TETHS,

X o

1. Brannen JH, Badie B, Moritz CH, Quigley M,
Meyerand ME, Haughton VM: Reliability of functional
MR imaging with word-generation tasks for mapping
Broca's area. Am J Neuroradiol 2001; 22 (9) : 1711-
1718.

2. EHA: REBSHIEUCED < 5 EMBE ST B R
R BE2 2004; 32: 177- 185.

3. Jack CR Jr, Nichols DA: Selective posterior cerebral
artery injection of amytal: new method of preoperative
memory testing. Mayo Clin Proc 1989; 64 (8) : 965
975.

4, Jaillard A, Martin CD, Garambois K, Lebas JF,
Hommel M: Vicarious function within the human
primary motor cortex? A longitudinal fMRI stroke
study. Brain 2005; 128: 1122-1138.

5. X[ESHE, BREMRE, ORLE, dAEE: SEFER
gliomalZ #5\F Bfunctional MRl S 3B{B A7 LRI RIS
513 % BiSERTEF O EEM: & pitfall. CIFIZE 2003; 25: 33-
39,

6. Lurito JT, Lowe M]J, Sartorius C, Mathews VP:
Comparison of fMRI and intraoperative direct cortical
stimulation in localization of receptive language areas.
J Comput Assist Tomogr 2000; 24 (1) :99-105.

10.

11.

12.

Lehericy S, Cohen L, Bazin B, Samson S, Giacomini E,
Rougetet R, Hertz-Pannier L, Le Bihan D, Marsault C,
Baulac M: Functional MR evaluation of temporal and
frontal language dominance compared with the Wada
test. Neurology 2000; 54 (8) :1625-1633.

. Petrovich N, Holodny Al, Tabar V, Correa DD, Hirsch

J, Gutin PH, Brennan CW:
Discordance between functional magnetic resonance
imaging during silent speech tasks and intraoperative
speech arrest. J Neurosurg 2005; 103: 267-274.
Roux FE, Boulanouar K, Lotterie JA, Mejdoubi M,
LeSage JP, Berry I: Language functional magnetic
resonance imaging in preoperative assessment of
language areas: correlation with direct cortical
stimulation. Neurosurgery 2003; 52: 1335-1345.
Spreer J, Arnold S, Quiske A, et al: Determination of
hemisphere dominance for language: comparison of
frontal and temporal {MRI activation with intracarotid
amytal testing. Neuroradiology 2002; 44 (6) : 467-
474,
Yetkin FZ, Mueller WM, Morris GL, McAuliffe TL,
Ulmer JL, Cox RW, Daniels DL, Haughton VM:
Functional MR activation correlated with
intraoperative cortical mapping. Am J Neuroradiol
1997; 18 (7) :1311-1315.
Yetkin FZ, Swanson S, Fischer M, Akansel G, Morris
G, Mueller W, Haughton V: Functional MR of frontal
lobe activation: comparison with Wada language
results. Am J Neuroradiol 1998; 19 (6) : 1095-1098.



