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sENE=Y REXEY H#iE B maxE
Kozo KUMAKAWA Hidehiko TAKEDA Megumi IBA Fumiai KUMAGA!
FEEXY AHER B ERPY ANE R
Hirofumi NAKATOMI Masaaki USUI Yojiro SEKI Yasushi NAITO
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VLT, IR EHFICESINYG L CHEE 2R D
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RIREREIE T B R SN 5 O TEBOBALER
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VB MIEE SAENERL - B vy —, P B RS (T 105-8470 BURHEREE R / T 2-2-2)
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2 ABI 0 2 RO EE
a: Cochlear#t 8 ABl 24 F v > %)L, b
MED-EL #5I ABl, 12 F+ > XL (AR
BESLROTLAETRT).

EHOBRBELAYATLARALAR L AT
HHH, NLIREEAEF (4) cHEDAEh s
Dizxt L, ABIIZE & iTHiic & 2 i oMk fi
#%#% cochlear nucleus (CN) DOREICE»IL S
(®1), 20, ALHED) v REEE 7
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3IX8 mm DEAHET, T2 20T 1 AR
EEESEIMLTwS, —4, MED-EL Pulserl00
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¢ 1 EOREEEZHALATWS (E2),

SRR IS B VT b AR BRI L
72985 tono-topical ILACFIL TR Y, WL
DEy FRDBAETHE, CnEABALTT #
Ny MEREEZ S, AV AT ARALIAE
EERTH D,

II. ABI O#EEE

ABI O RS HEHE 0 o 4] V& PRl O TR R AEEL
BEW L > CTEHEDOHEE 22186 THD, FL
ALENF2TH S, RENE L CRERRAEE 5
BRI DA R FMEIT I . EE K E D
BASROHEI TR, WEOBBMAEO XL 2
e DICEBFME LT, BHROEDRAALZERL
EIBEEELH 2P,

flic b, FZRELRE, BEEEOEEALDN
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® 3 BROBFmEEEF 0D
DpESEEL, BEVHMEEEFHHEH SRS,
DCN : #3413 35 {Al4%, VCN : EIBEMIA%, VI.
VI, X SR

4 ABI BIEDORE
S AR % SHMABE M lateral recess DEED
THEMEIEEICEE, LY—/NAT 4
LL—2 AWM TEET S

RS, SMETTEAMEDYINT E NBA, H B,
HRINE OF2Ez EbBEInE 2h, ALHE
PEIG SN VIEFIOBEFME L TOKRE 2 H
RENEZ 6N D,

B V=24 7EHITIE CN OEEIS A
T3 i BIFREMAME S i WA H 2
M, Tok GHIGE ENRVDHIT TR,

TR DMRE S N BB & 25T
b ATHERIHC X > CRFZESHIENE S
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£ 1 HROABHEZHABEMND TR T 1 — )L & i mRH

;J*ﬁmmm(%r
ABI-
G DB ARG |
1 25 | 8 NF2 4AM | — [EREBE| NCIB+1 5/8 SPEAK| 10 0 10 | FINA R
B - i
2 26 | & NF2 2Y | + |#%88TF 9/24 |SPEAK| 0 1] 0 FKIRIE
3 63 | 8 NF2 16Y | — |#%¥ T |Combido+| 11712 CciIs | 38 31 78
4 67 | B |BERKICLB| 17Y | + |5 T |Combido+ 9/12 Cls | 62 21 89
AENEHL
5 58 | %« NF2 6Y | + |#FET| Pulseri00 8/12 cls 8 0 0 | mfiiRE
TRAZ MRS
6 42 | & NF2 5Y | + |#IET| Pulserio0 8/12 CIs | 75 7 96
7 39 | B NF2 2Y | — |#3ET| Pulser100 9/12 cIs | 15 0 26
8 64 | B NF2 1Y2M| — |#3ET| Pulserio0 3/12 CIS | 63 0 53
£

Ci-2004 2T AR SEN

V. THRIEHAHFIT

CNND770u—FHEE LT, BkmEs
BEATHED 2O0HERH S, HEATE? 7o —
F WS AERRBEEE I EE~THMAIBE M 0 Tl 28 R0 A £ JiE
DEDS ABIOHEOAAZ IR TH B EEX
SNTWVRD, BB EEIZRESE L, o
S F2—=2b R0 w0, BETIIEH, K
MEABEWHA LT, BEATE? S99 —57Tf7-
Tw3Y,

WA FHERZIZE 3 O & ) ICHEBESMINIC RIIB L,
ZORZZEE2mm, R 2mm Th s, &7°
L, BEO77u—FCHEIIZRSZ LD
T Lo, e BoikR ifhiBE
Mk 2E=9 Y 72 BT 5, BRMEE,
M-IV- VEZZNFN 1~13, 15~23, 25ms
DR L > THRT 5., 203 LHERE R/
EL, dvE -t h, RIEsEA
ek h, mﬂ%ﬁ&ﬁm%ﬁ¢k?a£&ﬁﬁm
Bt EcH 39,

TR MFAEZ B E, SEMcBET 2
(R4). AT DT TREDDTELTH S,
BHRAEDS 7 0 v EI7 L SRS

BRROBEIRIZ 8% RETH B,

V. iR
CHNETICUBECTHAT L7 86 ABI @A R

FEFNCDWT, 7o 74— L ijoREUR L%
RICRT, FINISEENE 25~67 &%, Bk 5,
2otk 3B, JRIKIEE H 0 N B A A N 5 2 TR
WAE S FRREAERIEES 7 4, BUIELS £ S mK
Hog{b1#cHo7,

HEESGIER & R ICIRDIAADTT bt b DI 4
B, BRPEFMT & L T ABIERDIAAR I I 23T bt
B34 BITH B, FMiE 1 BIAREIR LT, 76
BEFTETITbn-,

%% FH PR 1 2/ 42 T 30~50dBHL T 5 h
7c. BN ED 26)Tid ABID A & 2EZHA
BEEETH - 7785, BRIz 86+ 36 OF
B13, 4, 6) T, ABIDARTODEZHENZN
Fh3l, 21, 7% &k ote, ZD3BITIE ABL T
X BIER &L OFEMB T3, 78%, 89%, 96% & [
e TEHLAE 238 Stz

S OICTERRNZE S IcRY, BT oM,
Ling6 DM IZ 2B TAETH -7, £ 7=, 84
th 76T ABIfERIIC & - T, HEIBE o OE
REDRTRAFTRY S, FHDEMERTIE, 85
fl/HTH -7:53, ABI DA COHELEHEHAIHE
ThH-o/3EBEHRAER L Lo TR Y Y1604
El/HTHY, £iFEBBERARZDDICHE>T
Wiz, ZOMEOREFIZHRERE 7213 2 < SR 0
{FACTE AR/ AT h - 108, SHEGEE OB
RBHY, FRBEEEOMEHTEE L ok
6, FEAZEIV RO, TEREELDHTL
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5 HERD ABI B&HAMRECOERRR

HDE1BIOATHHT,

i OERRBIC DD TIRBAZENSKE , 1§
ALV b B EIETHoz, KIRLBHEZLR) %
BITHGE(, BEFRZTTOHRMICRS
7AU—BPHEEIND, ESHICERLANVICE
U 7-BEgesllsl, BRI, Aok Vs b
b+ % 21, REOFHICONEL Y
NEYTF—2aryDTREDBETHDIEEI LN
7»\:&)0

VI. WH#RSHE

ABI S APHEL LT, 34 A OERMBEHIC
X BIGHE 1), AKEEFEOESE 1 B, IR B e IR
1B s, F4 ABEHAZEEREO
EFN R REBEE) B e TRITHE B F A 2 H3
Hotted, tEZ5N, 2B T2y 7 LETD
REDTBBHT TR I N, KR OMERYP
AR OREEE ERBRWT, BRI L 2 EE L
AINVHA OELE EDRERBZED o Nz
Mmot-,

VI BEMEERR-r >~ 75> b (Auditory midbrain
implant : AMI)

B, IEREOWMA AR X D b & 5T AR
TH 3, FDTF Finferior colliculus (1) I
Bz % & < auditory midbrain implant (AMI) #3
FFEZN TV %, EFOMRMA TR X b b BEF L
HOBRFNMDBIERBD I w WS FE»H 3,
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Cortical processing of vestibular sensation and spatial orientation:

a review of fMRI studies

Masahiro Kikuchi, Yasushi Naito
Department of Otolaryngology, Kobe City Medical Center General Hospital

Imaging studies in humans have confirmed the existence of several separate and dis-
tinct vestibular cortical areas, which had been identified earlier by tracer and electrophysi-
ological studies in experimental animals. The most robust cortical vestibular structures in
monkeys are the parieto-insular vestibular cortex (PIVC), the visual temporal sylvian area
(VTS) in the retroinsular cortex, the superior temporal gyrus (STG), the inferior parietal
lobule (IPL), the anterior cingulum, the hippocampus and area 6a. All belong to a
multisensory vestibular cortical circuit. The PIVC seems to be a dominant multi-modal ves-
tibular cortex area in monkeys and it is considered the 'core region’ within this network.
During the last 10 years, many positron emission tomography (PET) and functional mag-
netic resonance imaging (fMRI) studies using vestibular, somatosensory and visual optoki-
netic stimulation have revealed that such multisensory vestibular cortical areas are located
in similar sites in humans. In addition, a reciprocal inhibitory cortical interaction has been
observed between different sensory systems, such as the inhibitory visual-vestibular inter-
action. This interaction provides a powerful means for shifting the dominant sensorial
weight from one modality to the other for resolving conflicts between incongruent sensory
inputs. In this article, fMRI studies on cortical processing of vestibular sensation and spa-
tial orientation were reviewed.

Key words: cerebral cortex, vestibule, space perception, reciprocal inhibitory cortical inter-

action, fMRI
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