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PRAEEEE, BN RAETE L L OPRZHEEST, HETHERITZIMNZ DAHEEEN TR E 2o
TWh, 207, FRANEZFRET 2 LAi OFRAVE AT ZRE L 22> T b, TAE, NI O
HEATRIIRBE e E OMPRAE IS EZ 52 2 2 ENHL 0L SNTETW D, RIFETIEE_E O
G WG & ORRICEH L, MEEEERE IS L CEREIC L 2 HBEET T, KA o LA
2 & GBI OZALEH S22 5 2 & & HIICHET 217 - /2.

5L, BT HEEHIREEOTEEL ERICETFERMRFMRERY Y ¥ — %22 Lz, 65lh
DEHRF M & L7z, MREMEIFRRD L Ak v T2 s ek (IHF%h) o h21T-o
ToAG A, EHEEBUI SN R ARG L 17T A0SR E RS & L, (ERIEIC T RTHEMIRE
CErEesh) 2EMEL - HIPERSRERTNE, A2 BIE L, G EIEFMIE 7 T functional Magnetic
Resonance Imaging (f MRI) # F\IHMES) (chewing) & %% HIC 3D KT 70y 7 74
A VTG 4T - 72, SRR 02250 (Old Dentures: OD) & ¥asiZE % (New Dentures:
ND) & L7-.

A7k, OD LB L ND ICBWCHE R LA %Rk 72, BiiEid, OD & L ND (28wl
GEAR, NEHTE/NEE CFRISEME, B, hRrEE, FEISEE, RS, BLEUES, REsEE, EICEE SR b
AMRD LNz, Tz, WENORIE A L, AN, LEISER, A EsER, ETEERE, T aisER, R,
—YGEBENEF, — RS, Rk, BUR, WEEFENCRE B O AR Sz,

I FE R I 2 0h L R IGIR IS L A DO EADED SNz 8E, BRI BIC ST S
VHIEZ & NS R ORGSR 2 LA L, ArdZER 5 IS E R ORGEOMERF IS L Tw A 1HE
PSR S e,

The effect of bite force improvement on brain activity with denture treatment.
-Objective evaluation with 7 T f MRI-
Ayaka NAKASATO

Department of Prosthodontics and Oral Implantology, School of Dentistry, Iwate Medical University
(Chief: Prof. Hisatomo KONDO)
1-3-27, Chuo-dori, Morioka, Iwate, 020-8505, Japan
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#

T VYA~ — i 20150 12k B &,
R o FRAE BB UL, #4700 A & s &
M, 2050 41213 15 3100 HFAICE$ 5 &7
WMENTND, FBHUEDISIEL R, SE#G, MR,
5O Y, HERRAR Y, B Y R BT
HEWCOPHMOENTWSEDS, FHRP AN =X
LEW ST o TR, F070, BHED
FRAVER L, HEZHETE 2 0 OIS
T, HLEFTETEINZ BZIEREOAE 725
THBY, FBEVE % FEAE T 5 LURT o RBHHE R 5 28
BBl oTnh,

FRIBEREDMEFF b LIS ES I AERT- &
LT, Wi O Ras D, 1TEy
(L BERIRRE © <0 LriRbknE . & OB 2RmIC
Bk Y 2GS TWaE ZRHDR
FIBEREIC G 2 B Kk 4 72 R F- 00 v T L i & 1Y
R L T, ks & 2 Imit s oK, RAA
ERFE ORI RO A ELET ), BinifEo
R IX AR NE B E DA BT 5 7 E DO
YW hhs, —hHT, BEMREENC XM
FeREDSIH) L9 A ZR & LC, RAISEATE O Mt &
DOLAABHELTVE I EERELHE D b
Y, BEIGE O L R AR 2 & % F] A N
I ERZ 525 EEN TV D,

R OFEITIZ B WD, CIERRE & I it =
EDREMEIZOWTOHERINETTIEINT
Ve % 1 Bl 1 1 & 3 8 T % (functional
Magnetic Imaging: f MRI) % 72 G &) %
%2 7-0F92Cl, Hirano &%, 8 A HE5H
IZBWTC, MG METEER &, B, HUR
W72 © NS P HETALE 2 IRIE S &, AR o
MRy b — 7\ T3 LRI RE & W
EEEBEHEL TS, Yan 513, LT
I BH 12 %0F L ¢, implant supported fixed
denture # %% L Clenching 5 o i 1% B % {5 2
Lcb s, —RIEEY, HEAE, 7o-—7
FHIS, B7 5 NCHER OBIE % 5RO, SRR
e W L2 W L Twa Y. oo T
HE W2 2E T, 41, Voxel Based

il

Morphometry (VBM) % v C 48k 78 = i o
& B E I i O N AT & N R ] 15 2> & Hise
L7-A5 58, SR e O 25H B SEM L
TWHLZExWHBE2E L, BORKEAIMOZEE
WAL ZT SRS REZ R LT 2.
Banu & 1&, Mgk 7E (0 LM AR AR &
4R F S, T % implant overdenture 3%
HERIZ BT H LN % T h Wik & RRARAE
Aol % 4T - 724 £ T 5 implant
overdenture DFEFHIZ L VINIED a S EH L
FRAERERAE O A T TSN R LAz LG L Tw
5 i, AR, Bk S0k T
Ha F 7o PR RE & BRI B 3 2 @ 2 o sl
5, BEARREREL 2 NHMR A E) 2, R
B AN, EEE Y, RIRE P %
BREIREE 7 722 & Sk 72 B LIRS RE

F D HTF 2R I B R L Cnwb T i
HEBRTE B,

FOHT, AT L BIEREIZE T A28 T
I¥, Takeshita 51, E#iF#E 1962 Axf L T
B LR RE OB R A A LR, R
W & SRR RE D IE OB Z I S A2 L, B
DBIF2 T TR L, MifRIGHRIC L > TOPERRES
8 LI A % M3 5 2 & TRRAEREIE T o
falHF 2 PR T E R RIE LTV @
Hosoi 5 I1XZEHGEHIC L 25 RIZOVTIE
EHBERE OB & Ik 12 TllsE L7205 5%, A
N FRIIREREE EELS e 2 L 2RI L
Twb 2. $72Shoi 5, KEIHHED HEHEN K
BIEGIC BV CFREEAIC L DAL, H
RISHIE OVGEN B % 12§ 2 L % { MRI O
BROWMELTVDE P FHRIEHRIC L B IR
RED U & INBERE 72 & O FRAERE IS BT § 32
BIZOWTRAELZZBEOWNIELS, WETD
HERR & FRAIBERE & OBIEEAESR TE L. Ly
L, Bl O LRIIRIRIC X a0 15
BTG EN 25 2 B 5E 8 % IR AR & CRIEE LINER
MORIEZR T 12WEIZ PR, 22T, K4
RS OBETI O AT RRAERE B b 2 B
I OEE 2 G S5 L WO E LTz,
RGN, Z OGH % BRE T 5 72 o M5 o 51 e
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B0 LR IC & A AlifaRE 1TV, K
EHO AN E ORISR E E KT T EE
TAHIEERHWIAT 7.

¥ & EFHE

1. WEREBODREE

g, R EHAERIEHR OFIIE L FERIC
BFRERREMEREEEHER L v 5 — 2%
L7z, 65 bl hoskraskns & L.

F O EEOLEVEICBI L ClE, i
DA AR RS OHELE S D3R HBE -
THEICHNY, RE oG EE (HEHR) 2%
BRPRIZRE - FHYE & OB AREE - FHAL - AT
WEFERHEFNIREE - (& F KRR - ABHE 7 & % BFAh
LA Z [y - oAy - A#Y) -
LAAREY) ] ICK L7, S8ROEE, [
- L SAGEY] LS hzIRg R A 1 4R
DLbEEHFLTBY, RO EEI LT L B
ENRGEITH LT, RIFFEOME & WA %
TACHMAL, WRoREL NN RE %
el & U7z, 2RI 2B LI M R
AHERTEN TR % U L 21T o 72

el Oy, BROTICERRTA
DA TVWDHD, BEHNILERT— 5 DR
BHbHLO, TG EIT o 7 HRHE R & 135
DORFHERTS TR OB ATV, AT
[ReRAEY) - B - 2 L AEY | &l
SN DERBEI LT

CIERSBE & N B ORI L, IHFE 262505 (Old
Dentures: OD) & #r#&pkiZé7%#% (New Dentures:
ND) 124757z % d, KRR A m
TERAEDAKF (No01233) %A TIT-7-.

2. OREHEEsTEm

CIPERERE D RFAM I (X & T2 & v 7z, 3l
ERORBILENIZT, 757 7V PR E
IRDSATIC % B X ) WFREE L 72 WE g,
AR & 265 L 7z IREE T ATl e
TANVL (FrFVTLAr—V " GC, Hit,
HAR) %R AKEA T T3 MFHRI A S &
7o WEBRE 1 NISH LR A 3mSR L, K

ANWERE (27 )V —H—=709, GC, HIT,
AA) Z MO aHMmmTE, ek e
OVIfii % F LAl L7z

3. BEENFHE

BB B oI, £ MRI (functional magnetic
resonance imaging) ¥ L, 7 T MR A% v J—
(MR950, GE Medical Systems, Waukesha,
USA) R/ H&Ei{gRe LT3R T1 i
1% (T1-weighted 3D-FSPGR: 3D-fast spoiled
gradient recalled acquisition in the steady
state) DOWIEZATVY, FEREMI 5% T2 5 F i
B 1% 1 (T2-weighted GRE EPI: Echo planar
imaging) % 17— 72. 3D-FSPGR ® /%5 A —%
I3 repetition time (TR) : 3,000 ms, echo time
(TE) : 23 ms, flip angle (FA) :12°, field of
view (FOV) : 256 x 256 mm,slice thickness: 1.0
mm, slice gap: 0 mm, A J A AKE: 176 ¥,
~ MU w7 A A X256 x 256, voxel size: 1.0
x10x10mm& L, EPI® /YT X — ¥ (3,
repetition time (TR): 3,000 ms, echo time (TE):
23 ms, flip angle (FA): 80°, field of view (FOV):
210 x 210 mm, slice thickness: 22 mm, slice
gap: 00 mm, AT A A% : 60 #, voxel size:
218 X 218 X 22 mm & L7z, f MRI O#f%I2
LT, 30 ok (Off) & 30 FoEE)RR
7 (Task) ZZEIZ3MEED BRI 70y 77
A v v, EEBE Y 2713 Chewing & L7z (K 1).
Chewing |, #EE DEED) AL THEET 5
LI HEHICIRE L, # AZMEEA —T 14 *
VAT A HCTHBILL, ¥ 27 ORG L&
THZ NIUo] [Bbh | ORI TIT-

Task

oft on off on off on

0 30 60 180 (s)

R1 =BT A v
30 #? Chewing (Task) & 30 #r % (Off)
L DFEGHLITH) 2 LT, Chewing |2 BT 5 B
e A BT 5
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7. 7+B, Chewing %, MEBRIEE S 2 % HWT
o7z,

4. F—3REWN

LR RE OFET 0934T 1Z ND & OD O# %
MMETfEAT Y 7 v = 7 (SPSS Statistic 19.0,
IBM Japan, ®Hl, HA) % H\» T Wilcoxon
signed rank test 1T\, HEIKHEIZS % & L7,

F 7z 1% R BT 1 (& SPMI2 (Well-come
Department of Imaging Neuroscience, London,
UXK; available at http://www. filion.ucl.ac.uk/
spm/) &MV, EROFLE L LT, BHE
D)X DO4IE (Realignment) %47V, FHHD
X 15mm MR VT & EBRER L 72 RIC,
W 1% 2 v 7 b (Advanced Neuroimaging
Tools: ANTs, http://stnava.github.io/ANTs/)
EHHLCHIASY LTy T L —FE8EL, £
DAAY LT T L—MIAEDETANTs = H
W ANDOEPTH & 2 2 L, & 512
Montreal Neurological Institute FZ % |2 SPM
® Normalize Zffio CEIE L7, THFEFTOM
HICEDEL /AR B E, MAZETE
My B7280D7 4 )% —HLE (Smoothing) %
1T - 72. Smoothing % 1 X1 (555) & L 7-.

(mm?) W2 i e i
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IRt e

K2 : REHEMERO OD & ND OZ LA /RT

Z D%, SPM O—fiLE 7V & HW7-ijRE
BHEATIZ X o T Chewing @ ND & OD 07
G ERAT, N & 4T 5 722, 2nd level T
one sample f test 1T\, LM Z 1T 72,
Z DS, A EKEEL p<0.01 (uncorrected) & L,
B R R LI A S L L7, IS ED
FEINZ DV Tl MINT A HE AT | CRERE % 5K,

— RATE
%
90 | |
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[F 5t Bt
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o e
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SPM Anatomy toolbox % R\ THMEAL % [F] &
L7z, F72, BETIOMMEAMHBEL T EAT 2
S B BRI D[] 58 & [BE 54T &2 AV TAT VW,
EIKH#EX p<0.05 (uncorrected) & L 7.

15 R

1. #EEHEICDOWT
MRS EBoN- 198095 L, Gho
IS E/ R ADRA> TWAHEL D24 %A L

7217 % (B4 %, ’M 18 4 P94 805
£ 6170 EHERE L L

2. Elﬂ%ﬁ!%ﬁ%?ﬁm:m\'(

i A B2 il T R 1L OD1.67 (039-260) mm?,
ND19 (146-307) mm? THELRZIZRDO O
Loz (M2) BEER, OD4687<39276640>
MPa, ND59.80 (5357-6650) MPa ¢ ND 2 $
WTHERBICEA L (K3). &KRKEEIE

K5 : 0D &I L ND (28T Chewing TH EIZHHE) % 520 72507

F1 OD LKL ND IZBWT Chewing Tl S N7 TG B ERAL O 5] S A 1E
MNI FEAZREHEFL O 5 1L (0,0,0) IEHIZSEIZALE L, x FEEEO IE A3 212K,
ANETER, Y IEEOIED TR L) S, A%, ZEEOEN

B Y b BT, BT ERT

BA :Brodmann 7H¥ t Value: IiGEIERA O O t 5

XY, ZMNI AR XY, Z JEAR IS

R/L Region of Activation BA
R Temporal pole

R Inferior panetal lobule

R Inferior frontal gyrus 44
R Insula lobe

R Middle frontal gyrus

R Middle temporal gyrus

I Middle temporal gyrus

R Inferior temporal gyvrus

= - =

Precuneus
Cerebelum
Cerebelum

Hippocampus

BIFLAE (mm)

Montreal Neurological Institute

Maximal t Value X Y Z
5218865871 37.5 16.5
3.192498922 39 -48 46.5
412494421 46.5 18 [
4102081299 3l5 -21 13.5
832178116 i3 315 21
31159561 58.5 36 9
3360921144 -64.5 -49.5 0
3.6492939 49.5 0
3.084743977 1.5 =78
347063899 21 42 -19.5
3.294003487 4.5 -58.5 -40.5
3.975032091 30 -19.5 -10.5
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0OD73.10 (28.13-116.87) N, ND113.10 (91.80-
14427) NThHUY NDIZCBWTEEL LA %R
w7z (K4).

3. REENEHEICDONT

HIER, /N, RS A R R B B AR &
7z (M5, #£1).

72 E T ORI X0 EA L 72 IS ) A
(=AY P S 10wt - § T 1 S V- T S ]
EHrEEE, AR, AR, AR —KGE

OD LR L ND 2B\, HAHEsER,
ITFBETE/NGE, ART RrEEE, G, ARk
Lo 1= R S R 1 o R 224

B, A RS, AR, A
R, WS GERTH -7 (M6, #£2).

K6 :weE)) EAHRE L C bl L7z iiG B Esfr

K2 MBAEMBEL TR LGB o i Bl i 7 &
MNT FERRE#ETE o 5 A1 (0,0,0) IZRTECHIZALE L, x FEIE 0 1E A5 2Bk,
BADIENER, Y O ESTHE L ) Qaih, AR, Z HBEOIEAN
ALY b B, AT HERT
BA :Brodmann #H% t Value: IS EERAL O FE O t i
XY, ZMNI S A XY 7 FERE 2 510) 7 (mm)

Montreal Neurological Institute

R/L Region of Activation BA  Maximal t Value X Y £
| Cerebelum 5.197848797 -4.5 -78 -24
R Cercbelum 3.655876398 33 -72 19.5
R Superior temporal gyrus 22 5144067764 67.5 -19.5 7.5
R Middle temporal gyrus 5 48 21 9
I Middle temporal gyrus 3.675244331 -58.5 -49.5 ]
R Supenor frontal gyrus 9 4255103111 21 60 315
R Inferior forntal gyrus 4016114712 375 19.5 25.5
L Insula Lobe 3.057793617 -46.5 9 -1.5
R Precentral gyrus 4 2.899827242 24 221 76.5
R Postcentral gyrus 3a 2.111061335 285 -34.5 48
R Putamen 2523580313 24 21 0
R Thalamus 5 12 10.5 7.5
L Thalamus 2444055319 -4.5 -21 0
R ParaHippocampal gvrus 2745243788 21 =225 -21
| ParaHippocampal gvrus 2208459139 -19.5 -36 -10.5
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% =®

1. CIFEHEREETAE

TSR OB RERTAMI 1, M A
IHMERES ) e T DPELR EH B B
ARWFFEIZ BT RERTIT & L THW &
TOWER, BMHLEELZLELETF 27—
A FCTOWENTEETH Y, ARl &
BEEORICTHEMNT Y 20, #EHEN
BRTHROFEICERH & SN TWwWh, FlESE
H O IERERERTAG & L CA F S0 5 IG5 /5 78
M & ZEFMICRI LC, BLEIE, ARER RS
VR LSk T 14 O NI 7 475 22 [ O ME e i
PEABIEE LR, R o HE &
DD L5 L 72 R & iR LIRFERHIiZS T & % &
TG L BEREAR L EIIPL %
WL Twa Y KIFZEIC BT b NSNS
BR & Fi s 28 5 I R O LB B X o 58 %
To7z3, #rEmEABEZOHENITZELET
TEAGED D O, NS O A BAE A 72 254 % 5T
FTEHEZENM Lol ESHENIZE A
PEREREREMIZAT D e o 72, AZED A U 78
HiE LT, gk s b i o @R L ik
R LM EN b HREIND. $/25%
HOMREHIICEH & SN TWE 7 IE) —%
ARV s 2 iR - D G N 5 AN =
WCFMERZ T 7205, WEREIE7 I8 —
DEFFEERA L%, 738 ) —0lghs ) %
CTETHEBRICIEITA RIWEE AL Wi
O ENS, KRUIZEOWERE 5T L CIHEGE
N ZEBINET 5 2 L HWEETH 2 LT
LHWER -7,

TV AT = VEROTATE, A EmMR,
M5 % 5 L7z, DSR2 e & i L
B R ICBWTIREER S I E D

B ERERRO . REOREBEAMER L
Tz IR L, [AEY) - 3 L AEY ] &
BWrs i, FICTEEME L FR L OB AARE,
FHRIRIZEAR, ANTHRolfEsn 2B s
7o, TNOOREE AR L7 iFER A G L
PR L Kk & OBARENYET L L

T, SRR L I B IR EA L, KA
FERITE 7 4 )V D220 B FEDH R R I &
UM ELE BT LA LD EER DS
N5, BEHEMERIZE L Tld, IHRMEEEER
IZBWT, BT FHERRREH O N T ORFEC
L ANTH O EHEMEREIRE < %o>Tw
7. AU, AERIRSREHREE H DN E kAR
TR A E R ORI R T 2L
THMT 5 &) Y 3L, #Hiamkii
HIFIIEAE R TIRAED 72 <, REREL D%
W ETIREHEMIEEA NS ool EZS
M, FEEEER L IHRR AR ICB W THE
EDROONpo 72 LT H. UbkoZ L
o, IHFEHFAE R & B L s 3 E R 12 b
WOEEIREE, FEIRTERE, WA O Ik
SISO EAPRBDENT=Z & s, Kk
RIZBWTERBORBINFFi 21T 72 E R
5.

2. FEENFHAME

JEZ R 7 AR RERTIN 7 120, FRBEMIRES
L g W {% (functional Magnetic Imaging: f
MRI), B FWifEH % (Positron Emission
Tomography: PET), T #R4+45 6 (Near
Infra-Red Spectroscopy: NIRS), M¥
(Electroencephalography: EEG), f¥ % 7%
(Magnetoencephalography: MEG) 7 &2 4.
f MRTFABOFHE & Foik U2 & s £ T
BWERSEEE LD L THY Y, M
TEALIZED G E & 3Rl 5 £ MRI & FH W
TWIEDs % (i &, ZoFdidMrsh
TW2 T RKERICBW T, KA O
T & o THUIE & A2 EA & 4 i FE s THLEE
T HUENSH -7, f MRI % W%
f1o7z. £ MRLI O#RIGRIZBI L, ARALSKPAL
ToHhY, HE OISR & REREOBMN L S
LV ENH L. BRI L TIE, KA
BOTORRKRENPEL WY L)
FKOWEDNHDH L, FRERIZ BV TKFAL
EHENZ BT BIRKIRE TN e o722
Lo, KPATOMRI Hffi, KAEIICE
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BrERITSHRWEEZOND. HEERGEEIC
B LTl L 728 0WfZEI2 B\ T, Onozuka
51, 15 T f MRI 2 H v CHEMG & fxiGEh o A
HAER 2 AT L 7oRE R, THMS S R B R
WL EBE, B, R, DMRoORETD Y LS
HHTEW R FERINCIEEIZEEL T,
WA E B R, MR RN, B, BUR% S
N RTSERTE OEE) 2 1A S22 &y
LTw3 ™ Hirano 5%, &% & A d2HH 33
Zzxt L, 3 T f MRI % Jv SRR 2L 77 2, % ML
WX RGN A B L. Z ORI
MIATEE R, BERIES, #UR, WS 2% 5 NIV EE
THIEOE* &, AiSEAITF oMLy M7 —
TR RIEFT & THRAMEEE N ESES
EHELTWS . F72Choi H1d, 84Dk
HAEMHE L, 15 T f MRI % H W R4
B % G S N IIBEEE IS B 1) 2 IS E) % Bl
L7z FORE, WE, WRNEE, W50
DREB % 520, THEARLEEIZ B b % NIl GESE
AR T A2 L ERBLTWwS P 2
NOHOB\EOHREIZLD,  MRI & v CHHIE
BN X B MG & IS £ CREiiT 5 2 &1
THETH A Z L bh b, TR TIRINSE
PREEAEIG & IRl U iR 25 B T, fllEE
MR, TUHIE/ANEE, TRER, B, N, R
HRIEESEES S, 15 T, 3T MW/
WEOMEEE —FH LR BN L
Ao TRIFZETH 2 7T 12 & 5 T3
IAMIEHRIA LI ENTEREEZON
5.

3. OFESEEOZTLHREBICKIFTHEICD
(AYe

MHMEEENIE, RERERICE Y Ty bo—)L
ENTBY, FCOMENIRE, SREREH
BHEDT 4= RNy Z7IZREEET LI LN
HEENTWD Y F72EEES)IC X 25T
AR\ R A 5 2, R ICHERS O BERE D MEFE
CBb B EDWmELH LY. KT, IHFE
AR E B LA REHEFRFITB VT,
Chewing Ff (A A BEAR, A0 T EETE/NE, 4

MITFRTEAR], A, A ErEEE], A
T 1 1 o 1 12 S Y R S
WBEOFELZMGEEIO EAPED 5N Th
OOERRLIE, BEeEgIC L0, DRk, H
WEET I IE T, HEA Y — F, BAERE, ok
RIERE 7 Lk 4 72 N TSR Bh |2 e 8 & 5 2 7
TReMEDSH V), FrahiZEa5EZ B> T Chewing
BEICE RIS B3 L2 INERALE, Sk 7z % il
FELEREIC L > TIEBI L TWwhA EEZ LN
b, ARWFFE O MR EREICRE L, WEE D
Chewing FIA DO e~ & BEHEIGHRE LTAN
L, ZOHERD— KA 2 5 JH AR A
¥ FHETH/NEZ R TRAMICENT A, F0
%, WEEAHICBWT Task #3174 2720
DWW AT, EE AT & HE) B H &
FEND ED D B HRETEHIN BV TR I 28
SWIEBIFES TN S T EKEEE e —
UGEBN T IR 2 I EB) 2 1T ) SRS
B &[RRI B8R0 /N I 20 & O NH I S B o Fi %
LT, F 72 Chewing DEEIZ L V) FikiH
5 ORI O B R IHIE ) 2> 5 ORI
WERPBRZ AL THIRIZT7 1 — FNy 7 &
—HEOMEEE b o TWBE I ENEZ LN
VRN A EIEE ooy i A B o
PAEEFICB VORI, B 7% 5 ONCIEEE 2 &
SDOEHEBMD 7 4 — KNy 73K L, Fik
DR A R T 52 10X, BEE
DOEANBOOLNIZEHWRTE L, TR
HECRLIRIC B 59 2 INAHIs I B L, il 0l
R ORIEENE, THMELES)IC L 4 U2 KE
THHRPEE AT AAEHRED L IR E
AT ENEEMEE SN RESEZ 5N
5 & B SN & L C T HIBE R,
BRI ARRRAN B B L R EE
S MEEMR, A - FLEICBI 59 A RTBHATE ©
DEFD PR EBDI-Z L, TIVINA T —
T ORI DK T AP ED 5 s Y
AIC BT HINEH O LA PRBO SN2 L
o, FrFEekEAIC L0 RAEEICBI ST AN
FEHOFEB % LRSS E otz
WA oEIn & AHES L /NN, A - A sE A,
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T U 3 T S £ = A 1 O S [ = 5 = T
FeflE, Gl—REENE, £ — R
A, WEBUR, S £ m o G E) o
ERADED NIz REFETIE, BKETIDZEN
BN O EA OB EFET 52 LT, B
TR X DWERE O THIEE, WHLHE A
¥— FREER) % EOZLOER 2 HER LT,
W BT D LA FEEEE BT BN O [ 7 AS )
REL o7z LARTORFZEIC BT IERRE L
RIFEREDS BT MR v b T — 271200
IS 22> TB O T AAZR FIEL VWA, &
FFE DS RILIHFE S & I st s o B
WC, BENOEER LRI ) FHEEE AL
T EHFENE R A O RR AT SURE, =
TREES, =ML, WK, RISEATE,
R ZRHLCEA L0 EZ LN,
PLEWCX Y, RWFgelcBWT, ETEHESIER
REEEEORAE TN LR LA, Bk
LALEICBI G- 2 BITHBE A & O IR B 1 0
WEhE LA SELZEDRHENE RS 2O
T EIZEY, iR 2SRRI REIC 5 2 B R
2OV TOBEDHE ™ LFEBIC, BEHD
WA RTEEIE DS G- 2 HIWE, BE EERE
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Abstract

The purpose of the present study was to evaluate the effect of bite force improvement after
denture treatment on brain activity in elderly edentulous people.

Subjects were edentulous patients aged 65 and older, who visited the Iwate Medical University
Hospital Dental Center with a chief complaint of inconvenience of their complete dentures (Old
dentures). Seventeen subjects were judged to need new complete dentures by a prosthodontist were
included in this study. After the evaluation, the prosthodontist made new dentures. Oral function was
evaluated by bite force and brain activity was examined with f MRIL. The task paradigm for f MRI
was an alternation between 30 seconds of chewing gum and 30 seconds of rest, and the procedure
was repeated three times in each scanning session. The old denture (OD) condition and the new
denture (ND) condition were compared.

Both bite force and brain activity with the ND were significantly increased compared with OD.
Chewing gum was associated with activity in the temporal pole, inferior parietal lobe, frontal lobe,
insula lobe, temporal lobe, hippocampus, precuneus and cerebellum. Bite force was associated with
activity in the cerebellum, temporal lobe, frontal lobe, insula lobe, precentral gyrus, postcentral gyrus,
putamen, thalamus and parahippocampus gyrus.

In edentulous elderly people, bite force improvement was associated with higher brain activity in

the frontal lobe and parahippocampus gyrus, and thus might contribute to maintain cognitive function.

Key words : fMRI, bite force, complete denture, edentulous





