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SHBOERDTFERINDD, BREERHEYS
B OWHBE A (dB/dt) O_EFITH W,
MR #EOHH EOR&EMHY N L) —JFEE
TRE LI TWA. KFHEMIETIE, 3T-
MRI 2:0& % F 7= i RE A A — v 7" (EMRI)
2L 7R ABTE RS VT « 7ICR L CE e
L7z, fMRIBIEFO B TAEIRICB 3 5 A #S
Bafsds. J2TES THEER] 2t
PeERE 2 3T-MRI £ & N T fMRI @l &,
BHHNGTEEICHAD 5 & EITHEICERAL -
REREREZ S 5. MRIEE THHA SN LW
IR FIE] OO B RIERORE &7 018 %.
ZFOPHMEDL, 1) BEE®RE (T), 2) EHit
B dB/dt, 3) VA WIC X HFRE (W),
4) B (dB), oMo Hh, IEC EHE
HIL 2 NICIHED W JIS HKEY 7 & TEEM
ICREIEEERED B TWAE FERFICKT
SN/ MRIEEE, V7 bFoe7, N—F

R0z fIMRIICET 3
H AR D

GLERE

BRAINT

TS A 7TV Y PRy AR R

Tr7ldh, RISEERIERD -/ L Th, &
LHETORENMEL 20 XD IR RBRICEE X
NTWABERFTHS. Lrl, BLemTIEHS
HEANTH -7 LTh, HREICTRPERE
Fab 20X DICTREARRR D OFLE A L 7ni)
X7 B,

INE TIClE SN T AIRENT H BREIR
LT, BEBREDNEHRENIC AL E EICAEL
BHEVEDL, ERESOBBAR DYV
ZAT KD FE T HMBERBHERS 72 E DD B
B, FOREFEICOWTOHRE TV, B
HIEROFAFE L, R TMRIZEDOR &
WD DERTHDTIEEWA, LITD &I
HEIRETHL. VEREEENTHERT SR
DL, HEEROFREAR, 1TLALOBE AME
ICHERHETERT SO TiE A, Ly
L, &0 —EoOREEEOIOICHFEERITE
B ONEWNRTH 5. QWBREOREL T
DER< & &I, BIEOPEME M EX& 57
OITIE, BEEROFE IS L CEY) s ih %
TAHLERD L. Q)REOBFREICHILT 5720
ICid, E|ERLVALO R EERORAERIITE
RaBRO—>oTh 5. 7nhb, A@EiTeet
ZOLDOHFHET AT LR E L2 DT

#1999 FICHIE SN/ HATERME (JIS Z 4951) 13 1995 FICHE /- IEC #ikg (IEC 60601-2-33) I

FEOSWTWB,

ZOHIEC HIKBBET SN TE D, BATERKLLET A ED N TV 5

F——

subjective symptoms

functional magnetic resonance imaging (fMRI), static magnetic field, oscillating magnetic field,
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e\, AR A REM 2 iR 1d Schellock @
figzi <03 JMRI (Journal of Magnetic Reso-
nance Imaging) O%45 (volume 12, number
1,2000) IZFEL <EBIN TV 5.

REMEDH L

1. AEOE T RE

ARHEDTUL, AR PRI 2 SRR S
L 7z BEFSEIC D CBIE DO AR SR & LT
Wh . TN TOREREIL R E 2 E S 50
HEOMBEESICBS VW TERREH LSV
Tx—AF AV FONEL IUTHEICH >
THEmI N/, TNTOERETEFHATH
D, BEIEEN VRV, BEenzno
PFREREICHE D < MR R, #RE O
ﬁ%ﬁ’(ﬁo 7. L7ch-T, ﬁﬁﬁ'{ﬁ@%ﬁi
RhFAND DI GMMH I N/ DT
F7cwv. REEDIET 2 ics T - 7.
BLHNE, 199746 A5 19997 A% T
D 2 N, LIHEEAMBEE T HAMRR & U
(BEEREME SRR B\, 52 A
L, 2001 F6 A6 200343 HD 149
PARNC, EwmERT Y 2 — (WAH) kW
Tithbh/z. wIhd, #RENGOEmE X
UHEROPAEC LD OELB. FA—EkRE
6, #EOBERIC 1 B O A [EE *E
72, FIEIOFAERHT R B TAER D 0 - 728
8% Th, 2EHHUEOHEICE N TR G-D
HREERDD - 75 &1, ZOWMET v —
I A e L 7.
2. MR v 25 A

A S 7@ 39 nd GE $ho 3T-MRI
KETHS. £ 1PRETH/EEZ, 3T
Signa (ver 5.7) TV, ANMR ##o 1)/ F
v k% 4 7@ echo planar imaging #: (EPI)
HAEMNKESG AT L BHL T 5. EEOE

THBIILUTO B0 Th 5. BT « #i
BoRpE 3.0T, R780cm, HMEHARRT
£ 55em, W¥5¥ — 0.1 ppm RMS /22 cm
DSV LV F2> 0.1 ppm/hr, BERBGEH : 77
T4 7V =)V FREMES T AL, RKER
W E 20 mT/m GAFE#HRPMA) 25 mT/m
(EPL H), fEAIRES AV—L — T : 100 mT/m/
ms fH24 (EPI ), RF E&# : RF A h
8kW, 4rfifE 16bit, ZEH : K AZHE NV
F g 256 kHz (il Z M) Xid, 2MHz
(EPI ), ZEZfEaA I N—Fr—y#l,
16Tl AV, HE28cm, £ 38cm.

22 MWFAE TH /- HEE L, Signa VH/i
3.0T (ver8.3) THhA. FiBHKIIUTOLE
DThbH. BB SR E 3.0T, K7
94 cm, EMAERNRT L5 cm, WHH—
# 0.5 ppm RMS /40 cm DSV LLF 72 0.05
ppm/hr, ERBESHE : 77740 TV —IV P
RS T AV, R KEMESHRE 40mT/
m, fARE ALV —1L—1 :150mT/m/ms,
RF %@ : RF Ik K71 8kW, 4 fi#4E 16
bit, ZEH : mAZE/NV FiE 1 MHz, %%
BFEaAN N—=Fr—v8l, 16 TV AV},
EfE 28 cm, £ 38 cm.

FTRTOJBFITELB T, #HBRFIC-29dB D
EELE A & >Hf (PL101, Aearo Company,
IN, USA) ##F 387, Ehap, FER&id
MRI #E IR SN T 5 @5 E % H
W TS IR O REEITICRE T AR e -
z7z.

3.\ /aran

ARFEFIES G L 7o 7 IMRIEIECTHW S
N/REWBE 7O P aVELUTO LD Th
%. T~ ToRifE{G 7% ¥ OMRREBGR O
0 U A A L CEE A LT
5753, fMRIICOW TR EREZEEC 1 B OHFER
BRI EBRC LICRr > T 5.

200345 H 19 H=H 200346 H 16 HUGT

WIREE k% T563-8577 KIRIFMLHTHA: - 1-8-31 GEEEHMA &GS A4 7oL 7 Fa= 7 A% R
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(1) Localizer : Fast spoiled gradient recalled
echo (FSPGR) #: TR 51 ms, TE 13 ms, FA
30 degree, FOV 22x22cm, A5 A4 AJE 3.5
mm, AT A AFE 1.5mm, &L 256 X
128, WBEEIE L [E, A5 A A5 K.

(2) T15RFHE#E £ : Spin echo #, TR 600 ms,
TE 40 ms, FOV 22x22 cm, A5 A A/ 4 mm,
interleaved, HEZFE$ 256 x 192, fniEmis 1,
AT A 2 30.

(3) T2ofAE (% : Fast spin echo #, TR 5000
ms, TE 85 ms, ETL 8, FOV 22x22cm, A5
A AJ5 4 mm, interleaved, MHizE% 256 x 192,
INFEEE L [E, A5 A AH30 K.

(4) 3D Hif% : 3D-IR-FSPGR #:, TR 74 ms,
TE 25 ms, TI1 400 ms, FA 15 degree, FOV 22 x

1 [=].

(5) BégsEmE 5 (#1) : EPI &k, TR 5000 ms
TE 30 ms, FA 90 degree, FOV 22x22 cm, A
FA AE 3mm, A5 A AR 1mm, BEEK

64 x 64, A5 A 230, T — % NEEEK
54 [H].
4. FENE

el 7 v — i, 3T-MRIZEEIC L %@“
NTOWEHEA %K T L, PEE I =0

W=z, 7 V&—kﬁkhioﬁ%ﬁnﬁﬁ
DR TIT- 7. TV r—F AR CREE %

Fig. 11ZRd. EMlOAKOBER 113, JEks
Mo d, TEIZMSOBIRE R4 57
OICH T BNz, COHBITH T 285E DM
&L, TWREREROIE DL GO BRI,

22x12cm, B 256x 192x 60, MEAER  IMRUBFEE (v a8, R,
wRET b HBOBRILOVT
* :1: 4 *® A a
B # A 8 #
3 (WFaned) 2 X BRROBRLOVNT, THLBALEY,
o= (1) LOMUE LR,
et REpR BHOR%YY
ARAND TR ZENELA. . UTOABLEOLTH AR XERR Y OM k J:23 Heaon
Lrerronsaait e xom ( )

(1) PENNERVEBUELEST (20 DB

(2) BHERUABRBTHANTE TSR oA LN FARBUELLN?
[CORY 3]
T30 DURIEREME

(3) RUORFTIMLH >LTTR? @20 W0R)
TR0 DFRIERBAC

(4) WlED, 151 RLEA?
ﬂi&t»r&ru}t:u« f'zl\.

— MRIBEOHREAS L R ID o LB
—_AOBSBSBELE
AR

e BEOLA

— GNRREBESD R
-

REHLBLEN O

(5) MIBEORIDISEVNEBLELAN (ki LR
Tidos oldid. toRKERLTIAIN
WLIBIN - HRYIZEN - BRTEZLSSNIHEL

(8) Z0fh. MODLEILHBNILEREREY

(3) EAZBRTLAN, BLLDREIEIITIRE.

2UEy BTHENSEIL EPHNBLIN
LUNB LR o ( }

(4) EDLBLORETLAD,
Hph WIS
= ) UBEmD

(3) EDCHOBONMREE LR,
— T REY VOMPRLL,
JR— 3T
— R { 3

Fig. 1. Questionnaires employed. Subjects filled out a questionnaire of the left side when they
had finished all scan and come out from the magnet room. If they reported any symptoms of sen-
sory stimulation in question 4, then they filled out a questionnaire of the right side to provide de-
tails. These forms were used in the second period of this investigation from October 2001 until

March 2003.
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fMRI # sz R, IMRI $isg PR & OB
FRICOWTHN. 2T, Hetorgs L
W EBCe I YRR, TREE (& & IMRI ©
T X WERHOBME L, fLEEG DY
(localizer) v AFEAF v izl iTE TN
Tz, BR 2 T3, FEioHBONEY
ST, i A7-0IC, HEICES A ERTOB
BHCTHMBTE W/l ERB T E D
PARTER L. B3 Tk, EBENAHRED
HHEICOWTHEL, TNENORENED
4 oBE L L. B4 TiE, BEdo
HRIERIC W TamRrz. IS0 H REAERA
Ho T GAEE, SEHAORMLLESETHLOR
BRGS0, WTFRICLEM L AR
[ZOf]E L CRMAMICERAL. A VT x—
ARV FRHC, EREICITEEDOD 5
HAEIERICOWTH L2 LOFHL TV AR,
BIRPFIFZOFHPANBFICRIGL TS, F1
HIFAE T, Wbhd B L U B Ok
DIEE BN7GEE, ZOFMA DECRER L
7o, HE2HRE T, RoEHERTXE
L, PREFICHBREDOD - 725 it A
X4/ (Fig. 1 OHMIOHMK) . B 5 Tid,
MRI 28 OBF ORI OV THNRHR, D
HIWERRU S EICIE, TORER 3 BE
TEHWICEIZ IR/, £/, B 6 TiT,
EEEBL TRP OV EBBNE, FEIC
FRASHZ. ks, B 1MWAETITER 1~3,
50EE %R NIV, Wnz, EbE5THAR ]
DIPUT L/, B2 HAETE NIv, »
Wx | 2T

5. HataLE

WhRET v r— FOZHH B EF L/ BT,
WGRFH DR & WS OfTEHEEE & B 7R
DEIDOBIHMEIC DWW THEX (T > /2. HHEAER
i, MRIEFICHS WEMPEICLVAEL S
N, ZORINTITOEMER LIRSS, B
fi11~3, 532D &k 5 i LEER A KM % #
S DITEIE IS T 5.

(1) T EIE R X TN ENOMRPRR &, B
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B ORERR O SIC W TOEBIIANE,
BLUBERER &EOBIRICOWTOREZIT -
7. WBEEEE S LU IMRIEZERIC W T
XZOEBIC LY, Bk LU IMRI &
BRI >\ Tid 500 B & &, fMRI 5 5°
PIRERIZ D\ Tid 100 # & & OBEREIC 53 1,
I, B2WBIUZOEFHITEVT, &
BRIC BT 2 HBRERAHEH L. OB,
THRAERMIIEVWERELE L2 2] WO
WIT T EE 2 79855 & eItk
FE TR, Fio, T E& 2 -6
H & xnbst oM<, RiREEE, {MRI#
ME, BEREEEE, (MRI &P,
IMRI $H L RERIC E R D D0 8 D %, B
B omE (3] henlistnro 2 kiE)
AHMNTER E L TEREIC K - TN/ E
IMRI 2 O RA R W AE WA XD,
N3] B2 7285 & 25 Tl WilERg
DANBIED R DD E DD, 2X2DT A 3
BE [df=1) IC&-> CTFHmL 7.

2) BREROGE L, TEHEE L ORRICO
WTHREE T - 72. SO HEIERNRD - 72
FEELEBRE L, £ Tl iERED 2
BT, BRI 1~3 B L05 UERKOE
IOH%, FHIIEMATE I, REERT
OIS D%, MRIEBORS) T MNiv]
KL WRE L, 2D TiRIWEBRE DA
BB B E DD, 2X2 DN A FTRE
df=1) 1Tk THREL. F/2, TO2HD
MIC, #eIRERERH, fMRI&H#PRRH, fMRI
B PHIERIICER D L0 E Dk t IREIC
Yo THREL .

& R

1 IFHE CHRI10L Y SV E, B2
AETIO YV I eBe. R—#HREICK
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Table. Summary of the Volunteers’ Answers (percentages are in paren-

theses).
EETL B_DNE | B_BAE
BREX 90 105
2 62 76
B zZ 15 29
g 13 0
T (R 27.2 25.9
£ WE R 18-49 19-46
RE_(A) 16 0
s | 20 E@
EBUED (%) ~
WENThan 27 (30) -
R 2 BB TR IR 9 (10) 33
TERMOILIENBD WA 78 (87) 102 (97)
e (%) WEhthbian 3(3) -
ETD 1517 25 (29)
A3 BEPRLDS o g 53 (59) 80 (76)
=T WERTHAW | 2123) -
o 33 37) 33 31
RS 2@ 11(10)
BRI 4 pEcgsy| 0200 2@ 36
BERERIB LA | oo 0o 0o
o 2 3 6(7) 6(6)
B DRI 10D 6 (6)
Z ity 16 (18) 19.18)
Ay 4 57 (63) 72 (69)
D 39 (43) 56 (53)
HU 24 (62) 44/ (42)
HED  MREROTN) iy 1333  11(10)
@ BETERL 13 0
VX 36 (40) 49 (47)
WTRTHAEN | 14(16) -

Notes. *Multiple answers. Question 1 : Did you feel the whole experi-
ment time long? Question 2 : Did you find anything you did not under-
stand or you were not aware of in the instruction before the scans? Ques-
tion 3: Were the tasks you performed difficult? Question 4 : Did you
have any symptoms listed below? If yes, when did you have them (be-
fore, during and/or after scan sessions)? Please check all of the symp-
toms you had. Question 5 : Were you annoyed by the scanning sound of

MRI?

4. LUF, BE¥EAEZ ISR ERNT 5.
(ERM D BIEREORS  TRERMEIZEVW E
LU EL72h 2]

TNT NPT LR & JE 4RI
FEixEEEA V7 r—LFavbEV PO L E
&, BIEBERNCAT O SREMH O & 2 ITHBL T

WHA, B1H -2 BT, SEIREOH
BENPUERRE2fzRVWEHE L. COH
FIHAIC LT T dmEELSE L 2hn
st Tvnwz | B50IE TwFnThawn )
O & T, PR IRERRICEN D 50
EODHtBUEICKVFHEL /2. Tidw] &%
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ZBRFIC BT, fRE, MRI &R W FHRETH - 72 (Fig. 2). LaL, &
s, IMRI PSR O = D ICHEEN s KO IMRI RS2 EEUC A B AR 7%
ROLN, MOHFEEDPKE > 72013 MRI Do To. fEREREE T, 1 (df=88) T

First Period Second Period Total

number of participants

QO N1 = = NN W W ©C U1 = —~ NN W W O U1 = - NN W W

Q U1 O v O W ©C O V1 O vt O Wn C ©C 1 ©O VY1 O W

© O O O © © O ©C O O O ©C © O ©C Q0 0 O Q QO

© O O © O O ©C O O © © © © © © © © ©
Total Scan Time

a. Total scan time and subjective impression of length (sec)

601 401 100
2] 35+
Lt
5 30 80
2 25
3]
B 60
g 20
u 15 40
)
=3 <4
g 10 20
€ 5
2 o 0 04
o w - -l nN ~N f=) wv -l - ~n N o w1 - - ™~ n
S o u o w S 9 u 9 u S o v o wu
S & & & © & & & & © S & 9 & ©
& & & & & & & o S & & &

Total fMRI Scan Time
b. Total fMRI scan time and subjective impression of length (sec)

5071 40+ 80
4] 35+ 70
c
8 301 60
2
S 25 50
3
5 204 40
by 154 304
k3
5 104 20
€ 5 10
g o 0 0
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500

Average fMRI Session Time
C. Average fMRI session time and subjective impression of length (sec)

Did you feel the whole experiment time long?
[ other than "YES"
. "YESII

Fig. 2. Analysis of subjective impressions of the length of the experiments. Figures a, b and ¢
show the effect of the total MRI acquisition time, total {MRI acquisition time only and the
average of fMRI acquisition time per session, on the impressions of the study length, respective-
ly. These three factors suggested that the subjective impressions correlated with the actual data
acquisition times.
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3p<01 (FEX7kL) THAMH, H2H
(df=103) Tid p<0.05, W&o b7
(df=195) Tit p<0.05 DfEk=T, NI
BB ECRRERESE N
IMRI SRR T3, 58 1k XU LITix
p<01 (BEE%L) THhHH, H2HTHEY
<0.05, HE##IC IMRI # FHREIC W T
i3, 1T p<00l, F2HTiEp<
0.005, 4#ICiE »<0.0001 DfEfEET M\ ]
EEZ TG EICEBORRA R - /2. kD
RS, WEREOR IR 2 HREDOE
BRI EISE, BEE LD &, EBRICRPIC
B BEICEODBR SN TEY, HiC IMRI
BOVPHRREAEEL ChL 2850 5.
% 2 C, IMRI #5202 360 7 (6
) UEhZznEkasr, LU, 400F (645
40 Fp) Dl ErZngili» CHBRE % 2 FICH
U, COBRPERIIC MTv] EE 2wk L
D TREVWEREZED ABIICOWT, #hZE
N2x2DHA ZFE (df=1) I k- TRE
L7, 55 1Tt 360 F LAk 20 SR 70 D 4348
T3 x2=3.048, p<0.1 (FEX7L), 400 %
LIk 2 SRl 0 O 73 $8 T x2=5.653, »<0.05,
B2MTIRENZENT x2=7.735 %5 L (F 7.388
T, L3I p<0.01, £HATIE 360 UL EAER
s O TIE x2=12.535, p<0.0004, 400 F&
bR O5E T 2=15124,p <
0.0001 TH -7z, T7bb, 1[EO IMRI Y
DRFREIDNFH B 6 itz 5 &, HEKHE%
FWERL 2 HBRE P HRICHML /2.
CEM 2) TR OZ 4N  [HFNICZT 7281
HTIRFEBTE TVl &R, MhrdH0
FL0?)
#1AE TIE 10%, 2 2 HHME TiE 3%
OFEREDS NIV LEE L. £ 1HHE
DIVFNTHE W [HbED, BETEL)»-
e LB LB EOa AV FNEESET S L,
1) HEOEFTHT T Tr 72 (5B
1IC54, H2T24), 2) AEOETH
WA E L Whishro iz (FNEN 24,

04), 3) MIEDETEENG P DI o7
B4, 14), o=21ckFlxn.

(B 3) FEXTOHSNE  [FREOXRTIIE
Lo 72Teh?]

Table IZ/73 k512, 1 HFALETIT 17
9%, 52 WHE T 24X OBEE S T
LEE L. 8/ LOHERET VI — O
VIR EEN TV AFFRREICOWT, Pk
FoEE FENS EOBGRET RL L, HEE
BHpIGARE 0/8 % (8K TOR), HERM
FEO0/104, FIEHFE4/134 (LLEE1L
), REEWBERE0/14 4, EHS— AR
FRE2/12 4, BFHIMERE 1/14 4, SUFH
WiERE 1 C1/94%, XFHWHRE2 T5/14
%, APV —T7RE5/10 4 (LLEEE 2 1)) 23,
N3Iwvw] (L -70) EEIBLTWA. REER
FIW 7 & S RERARSERE 2 B9 A EIC BV T,
WEREDPHL W EWOHRE L DOEENRH S
LT TH A DD, IMRI #EEIRICIGH T 5
BEICE, BEHERECTH L L OREOHS
et L TR LELDAHD. Ik, ZOE
M3 om%E ey, B2 (FERigHOME) o
BOBI#M A 2Xx2 DN A ZF;RE (df=1) T
AR/ THFEZEIT S, BEEIRD LN
Tnipo 7.

(B 4) BRIEROHE &

1A - B2 A & LI 3 EDR
B p, AF v Rz ORI LD R
FERZRE L 72 &G L T\ 5 (Table). [HZ
HHOWTE, 51 W T EE O R R
(11%), 2P TIIEBICAL & & DOFHERK
(10%) Hikb%ho7c. BE (DFEV) OF
ARFOTNORHTL 6% BRETH -7, 17
WRIIE TR 2% TH LI L, F
T 10X WML Tk, A ZFEHRE
(714 v vy —OHEEE, df=1) DR, AR
REEIMTH - 72 (p<0.05). —7F, KF DK
RHIBIIE 1 REC LY OREIERD > 12D
ISR, 2 MAETIE6XDOEE L% > T
L, DA ZFMEDOBE, FEELro
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oo HEOL SO EL 2~3% OWEEFEICHD
bN/zh, BELPLEREROF 2 1T e amL T
L Ixlpolz. Bl Zof iy, kRS 7x5,
DEBALVTEBLDL, D LBAKL /-, %
Mhode, HRISHAERD D A, kEDEEN
25, MRI T4 U A5 OWER )R & ORI A
ML BEONAMEIL BB 7o APk
3TN TOBPEK THRICHEBRE OFRICES S
HERDICK - TT->TEYD, ERFBEOFHIH
YEHRT AT E - Tz, Lich-
T, BRESCERNES . SRR L ey, fllo
BRIZLDALZDD B2, BEEOLETD
WE, BHaEE, zoM) BPEEh w5
WHEMER DD, EiFSNRFITRC VEoR
KB L RN RETHAHD.

ST ORBLRICOWT, &IV LEEL <R
5. I TREFMIEROBREIBRETH Y,
H1WFEED 1§12 B\ TR O Bt X
—@HET, HLBEB2L 1 5UATH- /2
EEEL TS, BRI & L CIdE
i, EES, R &S hds. BB, R
&, AR LU ORI IR & 3 2 7o Bl 4 <
ot IIVAY = AL OBBRTE, 8
1THAAETIH 1L GhA7m< & b 4 B4, 52
WA T2 6 gl 3 fIA, HEEEGHERY
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Wid Y AERRICRAEL - EEELTED,
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A Study of Subjective Symptoms during Functional Magnetic
Resonance Imaging at 3T

Toshiharu NakA1l, Kayako MATSUO

Medical Vision Lab, Life-Electronics Research Center
National Institute of Advanced Industrial Science and Technology
1-8-31 Midorigaoka, Ikeda, Osaka 563-8577

The incidence of subjective symptoms during fMRI studies done using a static magnetic field at 3T
with a high power gradient coil system was examined. Ninety samples were obtained in the first in-
vestigation period, and one hundred and five in the second period. Symptoms related to the static
magnetic field that were observed were : dizziness, vertigo, and the seeing of flashing lights. Dizzi-
ness was present in 2% of volunteers in the first investigation period and 10% in the second. Vertigo
was present in 6% of volunteers in both periods. The seeing of flashing lights was present in 2% of
volunteers in the first period and 3% in the second. Nausea, headache and tinnitus were not reported.
Peripheral sensory stimulation was transient for a few seconds or at most under one minute and
remained mild. It was present in 11% of volunteers in the first period and 6% in the second. No
reports of pain, uncomfortable sensations, or nerve stimulation other than sensory system stimulation
were obtained. The most frequent regions of sensory nerve stimulation were the face and upper ex-
tremities. Overall, sensory stimulation was more frequent using a fast spoiled gradient recalled echo
(FSPGR) sequence than an EPI sequence. More than 40% of volunteers commented on the loudness
of the acoustic noise. No significant relationship between the occurrence of subjective symptoms and
the total scan time of the study, difficulty of task performance, or the scanner’s noise was observed (p
>0.05). The volunteers’ impression of the length of the study was significantly longer than the actual
time if the scan time of the {MRI session was over 6 min. These results indicting the frequency of
subjective symptoms will help in improving the comfort of the volunteers and in monitoring safety
during fMRI studies using ultra high field MR scanners.
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