(.f’ 7K B Eliomss
‘Tha Nippon Foundation

MEEANAEBFEZHS
20044F L RIS L B & — v m Ames - s pn- e E
Fé /] w3 A4 oA
MEBA B FEFBE W

B L BHEEZEREL TITo L PEATRE - BREBBIC OV THREVWELET,

KRS : BREESE |
| seERs o B — @

FREEL B ELY EEEPE

FER®E:_AUARRARL  me: B
T

B BERTAZEEEL/So Leyio—(

BEE:  02-2972-81 W 2¢¢/

-t

LB R & 8 C(ae,,ooo m

2. BHEF—X

(m ks > JR e ] FRBE RS B FRIF (8 B33 Blre AR
3. KR OME (00F=26E)

S RO 72 2Nk B TR 1 B B IR SR D BEBRHE
AR, RREEER L) 2ok, EAMTHEZBEL, &b, A—Y
B BRI TER LT,

A BERBRE
& 4 26 TF mac EOBIE M
mRge: _ SHENUR E RIS wg . __ npl

5. BEREBE (8, x4EH. I12%)

20044E6 A 21 H—20044E9 A 16 H

BHER ra—n

ODBS DFHF (FEARA, KEH, £ER),
Ok (EBEKER, £8R)

@PFis (BRAER)

@QFEED 77 LR (BBEAER)

- ZOf, HRAR, XAV Y =y ZITTHHE,

- 2004 4£ 9 A 13 B PEMHRHNRIER BEIZH T 5 HEK

— 56 -



— AP EF R R -
fMRI & INIRS ZRWET LA v EXVY

MEERE B B
FEESE HEREAEERRRARREIEE
KREWRE B K BEIER. EREE HE
| ®E, B8 8. WEBERE. KE—
HEMEETE  BEREESRBEINR

Abstract

BOLD contrast fﬁnctional MRI (BOLD-fMRI) has been employed to brain mapping in the patients
with brain disorders; however, it is not known whether the normal brain and pathological brain
exhibit similar evoked-cerebral blood oxygenation (CBO) changes. We compared the BOLD imaging
and the evoked-CBO changes measured by functional near infrared spectroscopy (fNIRS) in the motor
cortex of the patients with cerebral ischemia and brain tumors. BOLD-fMRI demonstrated clear
activation areas in the motor cortex on the non-lesion side of all patients; fNIRS showed a decrease of
deoxyhemoglobin associated with increases of oxyhemogiobin and total hemoglobin. However,
BOLD-fMRI revealed only a small activation area or no activation on the lesion side in some patients.
Intraoperative brain mapping in glioma patients identified the motor cortex on the lesion side which
was not demonstrated by BOLD-fMRI. The results indicate that BOLD-fMRI may overlook the
activation area in the pathological brain due to the atypical evoked-CBO changes (i.e. an increase in
deoxyhemoglobin).

Key words: BOLD, NIRS, cerebral blood oxygenation

[IFC®HIC]

BOLD 3> k5 X b functional MRI (BOLD-fMRI) I3, FHEIEEIRE DM BN OBEERLATS/OE > (Hb)
BEOZEL (BF) 2RMIBZZEICEIVEFRMEZSA—IFLTVNS [1]. ZORENERRBLE
{LIEXERBRADOHRFEHRMUTEDSNZDOTH2H (2], MEBHADRBKOLELERT &DRIHEIR
A5, MEFOWMIT LA vy BV eRETZOBEBERSEOMEZIELBREENS LS TR
- ok. LALARS, METEREOHMEMERABMBERRALRRZZ2LO0HELHD [3]). WEAHIC

BT RERBERABTHICETRARANDRL 2N,

BOLD-{MRI i3 22/ AREEIC BN 2%, B RIERERABIIHE TE/4W, —4, functional NIRS (#
BERIE TRAL 73 e EE) 13RI M REREDME V1 08, BB B L Hb LISV ICEE R/ Hb S48 Hb O BER L &L D 4
BIRERERNBOERNEBONZFRNH D (3], H4lT IMRI & INIRS ZH8A L. AEDOREZHE
LBMST VL Uy BT %T>TER (4, 5). AP TIR. MELAPKEERIC ST 2 EHHE
D BOLD 1 A~ > #7 & IMR] AL = RIERNSERABOBBERFLE,

(X8R - Akl

XRITIEERA 10 41, EERFEZBO RV ED 10 4 & RiES 15 546 (Gliomall #. meningioma 5
) TH5., MESHTIX, EBEFIEEEIC gliona ® neningioma NFEEL TWAL, EHHIBFICIZEES Mz
HEZREDTWRY, MERFATI. RERS > A0S 125 BRICHALTBD, SPECT THRAEEF O
RHRRODED XCLEFHRECET 2Rk,



EENEF ISR D BOLD 1 A — 213, 1. 5TMRI (Symphony, ¥ — A A#t#) 2AWTTa-75> ) — &
Ik OmmL, SPM  (Statistical Parametric Mappin) 2k ¥ Activation map Z4ERR L 7z, INIRS ITI3,
~ 2F ¥ >RJVNIRS (NIRO-300. ¥e#dR b= A%8) UL F v >3RIV NIRS (0MM2000, Biksfkri

#HE) 2EAL, EHHFICBITIMERZARECZGA L. EBF A ICEBEBEFEZAN:.
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IEH# B A @ BOLD-IMRI Tid. EEY AR I BB B ICTE B SURAHABIC A A—P > T a3k (B 1A,
INIRS Tid. HEERICESFORRZ(LH. #Hb 0 L7, HERLI OET2EDE (B1D).

FRéplz o 1) OD B2 RUSEEY BF 1. BOLD-IMRI I &k D BARRICIE BN A A—D V3, —Kh. REEE
BT AFCBNTREMERRICA A=V T EN, 6FTRA A /ERIIRERLDE
LAZTVD, HBVRE<AA—YoFShihok (H10. ZHh5OEHD INIRS T, BRIEHRII
BeR{L Hb, B Hb O LRI > THRERMHD BEALEWS, HHVELEFLE (K 1D).

REFEHAICBNTD, 2FORFEAEE) X BOLD-IMRI IT X D BARICEBEEN T A—Y 2 Jahi,
FHAEENE TIX. SHICBWTREMERRICA A—T > Fahie, T4 (Glionad #. Meningioma3 #1)
TRFMERFOA A—D > VERRBEMIVELAI VD, $BVRLA A—J T Ehiho
e (B280). ZDES7k6liona FIOWFRES Y U2V TR, EEEFIERHEEZRL TWE (B2B).
X7 INIRS TIX. BRIERICEESREHb. B Hb O LR ICHE> THESLH BELLZWA, HBNWIELERL
= (E20).
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Mg P RRE e Eid, HREEICK2EBRANES (1L REB) ZHIEL TWSAHL, BOLD-IMRI % fNIRS
BHREBIC - MBI REERABEL. THROBHEBHD 2 RESZHEL TS, Fox 51
PETZAVT 2 RESREDAN X LEZRFL., HRESHRICIXRFTMATEA S 0 BBE LT 4.
BRBEBRIZISBBEOLRICEEAZEZHASHIILE [2]. ZNIEMABEE T 5L L ORISR
EEERALICE DA ENS Luxury perfusion DRBIZH B ZE2BEKRLTED, ZO-0&RAMOMEANT
IIEERML Hb At L, SRES 1L Hb 1d washout SN TETFI 5.

Z DX D AERTEBEIBAL D Luxury perfusion V&, BOLD-IMRI IZ X B#8EEA A —T > Y D LB EMERBIC
BoTW3, BERLIIIEREEATHD., HRIBEHRFITET TS & BOLD 525 LR 545, BOLD-IMRI
WZDREZRNUTEI LTI DHBREHRMUEZA A2 LTWBOTHS [1]. —F, INIRS I
FIEE BN IR O REERL Hb OELEVT Tz, BRI BIU@HEOMTH 2 Hh (LMKBZFRT) ©
ZEDBHMTHIENTES (3] ZDX S INIRS iX BOLD-MR] & rb#: U THETEEIRM OB B A B D
MITEIREREZ XD HRICRNTHLNTES,

AT, BRERPCREBEANIZHBITS BOLD-MRI D1 A= F & INIRSICX2RBIFEFZRBEILE
B U7, TO#RICEZE, CNSOFRHMRTEBEMNOESFIIEREF & RRICESHFERNA AT
PUEINBMN, FUEHTF TIEA A2 VEENEROMREBFEB LD /NS <23 false-negative
activation ZRTEFANFEETH LN RENE., EBIINIRSIZED, 20X S BEFAOKERERHF D
RIEREFRARIIEEALRROBBREL I AMETET, BEHELBWAERTEZLMHAShER S,

IR BHAIC BT 5 HRFEROREBRZL T LREOANTZ X LIRS N TR, RIS OB R it
HWMORRDBLRBEZHBOLENEZ NS [3-5]. WFhOAH=XAIZL S, BOLD-IMR] Ci3BiE
FILH BETLRBRWEERML 2 A—D 27T LIXEEETH 2 A, INIRS TIIEERL b L& Hb 0%
ENEHREBZRA D ENWETH S, HRFEHRICECUNKERRBERTTHREOD ZMESR
FIOTVLA Ty ZIZiE. IRI & INIRS DEtANEREBDNS,

- 58 —_



3Ck

1) Fox PT, et al. Nonoxidative glucose consumption during focal physiologic neural activity. Science
241: 462-464, 1988. | |

2) Ogawa S, et al. Brain magnetic resonace imaging with contrast dependent on blood oxygenation.
Proc Natl Acad Sci USA 87: 9868-9872, 1990

3) Sakatani K, et al. Language-activated cerebral blood oxygenation and hemodynamic changes of the
left prefrontal cortex in poststroke aphasic patients. A near infrared spectroscopy study. Stroke 29:
1299-1304, 1998

4) Murata Y, et al. Increase in focal concentration of deoxyhemoglobin during neuronal activity in
cerebral ischemic patients. J Neurol, Neurosurg, Psychiatry 73.182-184, 2002

5) Fujiwara N, et al. Evoked cerebral blood oxygenation changes in false-negative activations in
BOLD contrast functional MRI of patients with brain tumors. Neurolmage 21: 1464-1471, 2004

Esked

Fig. 1

A: BOLD imaging of motor function in the normal adult (right motor task). B: Evoked-CBO changes
in the activated motor cortex measured by fNIRS in the normal adult. The ordinate indicates
concentration changes of Deoxy-Hb, Oxy-Hb and Total-Hb. Horizontal thick bar indicates the period
of the motor task. Deoxy-Hb decreased associated with increases of Oxy-Hb and Total-Hb. C:
BOLD imaging of motor function in the patient with cerebral ischemia. The asterisk indicates a
lesion of infaction. Note that BOLD-fMRI demonstrated only small activation area. D:
Evoked-CBO changes in the activated motor cortex measured by fNIRS in the patient with cerebral
ischemia. Note that Deoxy-Hb increased associated with increases of Oxy-Hb and Total-Hb during
activation.

Fig. 2

A: BOLD imaging of motor function in the patient with glioma. The asterisk indicates the tumor.
BOLD-fMRI demonstrated no activation area during motor task.

B: Operative view of the cortical mapping of the glioma patient. The motor cortex on the lesion side
was functioning (surrounded by the white line). C: Evoked-CBO changes in the activated motor
cortex measured by fNIRS in the glioma patient. The ordinate indicates concentration changes of
Deoxy-Hb, Oxy-Hb and Total-Hb. Horizontal thick bar indicates the period of the motor task.

Deoxy-Hb increased associated with increases of Oxy-Hb and Total-Hb during activation.
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