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Table 1. List of implant denture wearers

Subjects Age Sex

Location

Functioning Periods

A 53 Female

@@MA 1 year 5 months

B 32 Female A®AIA2D[D2®4A®A 1 year 8 months
DASA3ID1|123@AAD
C 46 Female @@M 9 months
D 29 Female A4 R20DI0@ 5 & 1 year 10 months
As@3R® s A
E 38 Female @@M 3 years 7 months
OV
F 59 Male /}\/6\5\ 5 years 1 months

O :Natural abutment A :Implant abutment

VTT v ML, TRTEAHEEERS L THRIhTY
2. ThODOHEBER, 175 FEROBIZRH
MEEREROT, HBIZOWTORARIEREZFRZT
475 PEBEICHELTW, 2, wBELT
HOERICHEN ENICEEOEDONLVANE
HE16% (BH114, &tksa, FHERK22.5%) 2 B
(VAR

BEAMCIESORLZ 3BOT LAV, Z
DOH ML, TROFA(Oy FHESY -V FL) %1
SR LG a oMt 2 ikl LT, ZoMmtLis
BRILLDDEIFATAT L, ZhEhHEHEOKRE
WHDEN—FT A, hEVWHDEVTITALL,
Oy FRRFEFROHIICE VEELE. ZOF LT,
BOREREBALTHTAR—ZAOATEELTH Y,
BERBRTHRLOBAEDLODEEEZSE M. 5g
IZLTHBY.

THESB L UOHERORLFHICEL T, #EBE%
MR EBRERTFIESR TS 7 7V MR & RE %
FATICL, BRSELRETERIC2 oMK E 3
FATAH L%, 47T M BMBBERHOB
B2 75 v MIT, WENCDAAEEITEE

BT, 412 fu—2FD, 55HOKREELIZE
ATIEIFTOEBE . RIZ, 155 HOKELZKA
TY7 bFADQRE, "— FFATOREEZIT- 7.

THEBOTFICIE, 14 bu=7 A& Mandi-
bular kinesiograph K5AR% MKG analyzer# Hv,
TEACHHE 7— % L a2—%— XR-510I2IEk L 72, M
B OHICIE, BALREHRS HRBEHLEKE
RM-6000% HIv>, F3EES) & [F) I |20 s H e B0 A
LREEBICL ) IEBFEL, 7—FLa—F—I2K
g7z,

SR, PSR- THERICOWTIREALE
HBEF—<LT LA La—F— WS-682GTHEL,
Fig. 1 CRTHETBHBNNT A -5 —THHHKH
CERE, RARIABEIERE, RAMGBEERE, HE
NG A—5—ThHLERANFORE, RAMOHEE, B
B89 X —% —Th HHOMEERE, AOHRER, KE
AR, MR 2 HBFRBE 2 A PO — 255040
APB=2IZDOWTHEL, 1A Ma—274%)OFY
i L UBRFEEL RO,

HEMICDOWTIE, Wk LM OMmEMN %
Bt B L EHER - BoRICRERE LI —

Vertical

1: Maximum vertical displ

[ ]

Maximum antero-posterior
> displacement

. maximum lateral displacement

Antero-
posterior

Lateral

Velocity

]
<
}P

. maximum opening velocity

. maximum closing velocity

. Opening phase time

+  Closing phase time

- Occluding phase time

9: Cycle time

Fig. 1. Analyzing parametesr and methods of mandibular move-

ment during chewing
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INTUALVa—F—2#HWTHELL. BELEH
EXA»SHBY) X A0k ERGIE, HRERR,

HMEM D 1 A bu—2 %) OFHEDL L CHERERE
2RO (Fig. 2). F72, Th o LERBEZ RD 2.

THEHBLIUHEROSHEMBIZOE, 1 V75
VIBRMEAE L EEARBERELDER ) V8T A D
Ny 2RETHDLIZNVAHNTY ABEIZ L ) HEHL
BEITW, MBPIZTAZ ) A7 TERLT.

12

10: Burst duration

12: Cycle time

11: Burst interval

Fig. 2. Analyzing parametesr and methods of mus-
cle activity during chewing
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BABOEMS X ORRKMAFBEEREI, EEAE

FELRUL, FAEBIIZ—HLTHMNT2ERIICH
o 72H, FOMEIEFEFEBAL KT, IFTA4T7 A

(mm )
30
% sk
) #’_//:;/H
—t

10
—l- Normal dentate subjects
~@-— Implant denture wearers
%k p<0.01

0
Soft gum Medium gum Hard gum

Fig. 3. Comparison of maximum vertical displace-
ment between implant denture wearers and
normal dentate subjects

(mm)
8

—l~ Normal dentate subjects
—@— Implant denture wearers
6 fkk p<0.01 x p<0.05

. ;——————+

2 T

0

Soft gum Medium gum Hard gum

Fig. 4. Comparison of maximum lateral displace-

ment between implant denture wearers and
normal dentate subjects
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Pl Rk oMM %2R L7z (Fig. 3, 4, 5). 2%0, 1
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BABOESOERBEIE, 17T v M REEA
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WCBEWEZR LA, FOE»IIEETR D272 (Fig
7). BAHBBHERETE, 177V M REEESR
BIFATAHLEN—FFLATEEAEEEL DK
Xl R LA EE IR 72 (Fig 8).
2) HENTA—F—
BRAMOEES L ORKHAOEEX, EFEAEHRE
TRALAELWC—BLTHWMLZD, £ 7F7 0 M &
BEEZETIIIFAITLATNLATNEREEZRL, BE
HAEDEL %o Tz (Fig. 9, 10).

(mm)

10 j

~il- Normal dentate subjects
—@- Implant denture wearers

0

Soft gum Medium gum Hard gum

Fig. 5. Comparison of maximum antero-posterior
displacement between implant denture wear-
ers and normal dentate subjects
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(9%)
50
—~i- Normal dentate subjects
40 —@- Implant denture wearers
% %k p<0.01
%k % % %k
30 1T
T
20 g ‘
P =—
4}

Soft gum Medium gum Hard gum

Fig. 6. Comparison of variation coefficient of maxi-

mum vertical displacement between implant
denture wearers and normal dentate sub-

jects
(%)
50
% %
40 I‘\~\\\M\\\\
30 # \*T’
20
10 —- Normal dentate subjects
~@- Implant denture wearers
%k k p<0.01
0
Soft gum Medium gum Hard gum

Fig. 7. Comparison of variation coefficient of maxi-
mum lateral displacement between implant
denture wearers and normal dentate sub-

jects
(%)
50
40 | 4 :
' 1
30 T T
20
10 —- Normal dentate subjects
—@- Implant denture wearers
0
Soft gum Medium gum Hard gum

Fig. 8. Comparison of variation coefficient of maxi-
mum antero-posterior displacement between
implant denture wearers and normal dentate

subjects
(mm/sec)
200
*pk
150 +—_-___+’,’/,,
100 —&
50 ~- Normal dentate subjects
~@- Implant denture wearers
* % p<0.01
0
Soft gum Medium gum Hard gum

Fig. 9. Comparison of maximum opening velocity
between implant denture wearers and nor-
mal dentate subjects

(mmy/sec)
200
%k sk
150 *
+ b
100 T
50 B Normal dentate subjects
—@- Implant denture wearers
%% p<0.01 3k p<0.05
0

Soft gum Medium gum Hard gum

Fig. 10. Comparison of maximum closing velocity
between implant denture wearers and nor-
mal dentate subjects
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40

.
”““—+ ! “‘“‘ﬁT

20
10 ~il- Normal dentate subjects
—@- Implant denture wearers
sk p<0.05
0

Soft gum Medium gum Hard gum

Fig. 11. Comparison of variation coefficient of maxi-
mum opening velocity between implant den-
ture wearers and normal dentate subjects

(%)
50

40 X3

% IL,,./"“\+
20 +\+ *
~il- Normal dentate subjects

—@- Implant denture wearers
%% p<0.01

Soft gum Medium gum Hard gum

Fig. 12. Comparison of variation coefficient of maxi-
mum closing velocity between implant den-
ture wearers and normal dentate subjects

BAMOEREOERBREIZIFSI TAH AT, B
HOBETEIFATATNLAEN—FFLTL VT
Y P REEEFIEEARAE LV DABICKRERE
B %ERLZ (Fig 11, 12).

3) B/ A—%—

MHEEE, EEAREELR U MM SIC—3
L7-BARELRBILIE A SN h o725, ISFATAH A
TREFAHRFAEIL D SR RPEEL T (Fig 13).
WA ABEI—F L TR T A EZRL
720, ATy N RREEEOBEIIIEFAREEIC
HARTEE Lz (Fig 14). 72, BOMHER & HIOM
PRSI IE A RS LBV T kb o 7.

HSEHOERBREIZ, WTFhOoFTAIZBWTHIE
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(ms)

1200
1000 *
800 "’"T' !
800 +‘ e
400
—- Normal dentate subjects
200 —@- Implant denture wearers
% p<0.05
0
Soft gum Medium gum Hard gum

Fig. 13. Comparison of masticatory cycle between
implant denture wearers and normal den-
tate subjects

(ms)

I
T

100 i
—- Normal dentate subjects
—@— Implant denture wearers
%%k p<0.01 3k p<0.05
0

Soft gum Medium gum Hard gum

Fig. 14. Comparison of opening phase time between
implant denture wearers and normal den-
tate subjects
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50

40
k%

30 + 3+
LS S—

20 r/ t T

—- Normal dentate subjects
10 —@- Implant denture wearers
% % p<0.01
0

Soft gum Medium gum Hard gum

Fig. 15. Comparison of variation coefficient of masti-
catory cycle between implant denture wear-
ers and normal dentate subjects

EEEEEINDDA VTS PEEEERIIWMLT
BY, V7V HFATEEENRD SN (Fig. 15). K
SHRBETIX, AEERZVWDIODOIEEAEEELD
BiNL Twi, BROMRR T, EEARETLEN
Ehahos. BOMERBETI, EEEAESEEII LR

HPLTBY, IFATEAHNATIERENRDLNT.
2. HER
1) UMY XA

BRI, EHAEESE T AESIC—
LML DAEEE X 2ol A VTV R
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BTV P REEEETEC I o7

(%)
50
%k ok

40 /,,,,—""fl

so———ﬁt‘-~——?—_____+

20

10 —i- Normal dentate subjects
—@- Implant denture wearers
%% p<0.01

0
Soft gum Medium gum Hard gum

Fig. 16. Comparison of variation coefficient of burst
duration between implant denture wearers
and normal dentate subjects
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40
* % * ok * 3k
d P *
30 1 T ¥
20
10 —i- Normal dentate subjects
—-@-Implant denture wearers
k3 p<0.01
0
Soft gum Medium gum Hard gum

Fig. 17. Comparison of variation coefficient of burst
interval between implant denture wearers
and normal dentate subjects

(¢ V-sec)
30 * %k
10 i t
——- Normal dentate subjects
—@- Implant denture wearers
0 sk p<0.01 :x p<0.05
Soft gum Medium gum Hard gum

Fig. 18. Comparison of amount of massteter muscle
activity during chewing between implant
denture wearers and normal dentate sub-
jects

(%)
50
40
* E3 *
¢ |
30 T - f
20
10 - Normal dentate subjects
-@— Implant denture wearers
%k p<0.05
0
Soft gum Medium gum Hard gum

Fig. 19. Comparison of variation coefficient of amo-
unt of masseter muscle activity during
chewing between implant denture wearers
and normal dentate subjects
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ABSTRACT In this study we investigated whether masticatory movement and muscle activity was regulated
in accordance with food consistency or not in patients with implant dentures.

Six patients with implant dentures (mean age: 42.5 yrs) and 16 normal subjects (mean age: 22.5 yrs)
were enrolled in this study. The subjects chewed gums with 3 different hardness and, Mandibular movement
and electromyograms during chewing were recorded. Mandibular movement was analyzed using the distance,
time and velocity parameters. Electromyogram was analyzed using the masticatory rhythm and muscle activ-
ity.

Almost all the parameters of mandibular movement and electromyograms changed in accordance with
gum hardness in both the implant denture and normal subjects. However, the influence of a gum hardness
was not significant compared with a normal subjects. In implant subjects the chewing orbit was narrower, the
chewing cycle and occluding phase were longer, and muscle activity was larger than in normal subjects. Fur-
thermore, the variation coefficient of all parameters was also larger compared with normal subjects.

Our findings suggest that the ability of regulation of masticatory movement in implant subjects was infe-
rior compared to normal subjects, and that excessive power was loaded on the superstructure during chew-
ing in implant subjects. Therefore, consideration of the occlusal force is necessary when implant therapy is
performed.



