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Table 1. Subjects’ informations for the removable partial denture wearers.

Denture Denture Habitual Given
No Age Sex wearing wearing preferred chewing

arch pertod chewing side side
1 4 - Mn 11 Mo Lt Lt
2 44 Mx 10 Mo Bi Rt
3 64 M Mx 8 Mo Bi Rt
4 68 M Mn 8 Mo Rt Rt
5 ] F Mn 7 Mo Lt Lt
6 48 F Mx 7 Mo Rt Rt
7 33 F Mn 9 Mo Rt Rt
8 40 M Mn 9 Mo Bi Rt
9 45 F Mn 19 Mo Lt Lt
10 50 F Mx 6 Mo Lt Lt
11 48 F Mn 16 Mo Bi Lt
12 52 F Mx 11 Mo Rt Rt
13 37 M Mx 6 Mo Lt Lt

No : Number, M : Male, F : Female, Mx : Maxilla, Mn : Mandible

Mo : Months, Bi : Bilateral, Rt : Right, Lt : Left

Fig. 1.

Pulverized particles passed through 4
standard sieves (10, 16, 20 and 30
sieve).
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Fig. 3. BioPak system(BioResearch Inc. U.S.A.) -

%7+2 20mm), 16 sieve(1.18mm), 20 sieve(0.85
mm), 30 sieve(0.60mm)2] 4% ZEFA ] 3+

AZA S A2 SHAAHFig. 1). 2 A
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Fig. 4. Arrangement of surface
electrades.
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Fig. 5. The registered occlusal bite record. Fig. 8. Masticatory performance ratio in the
natural dentition.

Table 2. Masticatory performance ratio in the natural dentition.

(unit : %)
10s 16s 20s 30s
Mean SD. Mean S.D. Mean S.D. Mean SD.

Peanut 81.31 6.59 69.61 7.24 59.24 7.21 49.78 6.81

Rice 4204 1031 2531 825 17.16 7.50 11.56 7.3

s ! sieve,

22 9% + Y= ok o agEs ahe A%

#7329 Frankfort-Horizontal o] =3 21549 xS dH A 8] A8 3 2
wo Yol (=8 §AN72 AnFPos  F3 JFHL Fan, 1SAE setugdol
BFIEE 53] o] AFAIZ ¥, st A of o}l & 3= E Scanner(Hewlett Inc., US.A.)
o] mPAE AZAIZ T} 2FA Holl HHG & 9ol A2 5 ©]F Scanning3tth. o] 2]
o AEAE ¥ HPARAR soF Hdn ate] LojRl s otd & 256 Gray valueol A 16
ghow PHEE ST FANAL @ Gray value ABF 9, ] & Lee occlusal
A8 Astd AL sty FAUAA 2AA analyzer program™el ¢l2sle] HFR o WA
A AA AT o n¥AHE AFE ASAAh

P AFEEY S AZ M. QIpAIN

AEE w7 S (Fig. H)2HE aFHTH
g gohoz HQldtn, ol aFHEHOR 1 HNES
AFstn 1 £EE ASsAch ol HFEFH
Azle mdk gsken, stet udd S VE D AAAEA
o2 S v AT 278 Aotell BH HEFH o BT AAAFoE & B AJFEL
Azste Fe 2719 FFP L2 AUt 10 sieveoll Al 81.31%, 16 sieveol A 69.61%. 20

sieveol| A 5924%, 2] 30 sieved M &

85



Table 3. Masticatory performance ratio in the removable partial denture wearers.

(unit : %)
‘10s 16s 20s 30s
Mean SD. Mean SD. Mean S.D. Mean S.D.
Without Denture
Peanut 27.01 533 1955 468 1298 419 7.04 392
Rice 11.87 157 6.97 0.9 397 069 1.59 0.64
With Denture
Peanut 62.69 9.23 50.17 854 39.16 157 3041 700
Rice 21.58 333 11.05 1.80 6.12 0.90 232 0.71
S ! sieve
o o
60

10s
Without denture

16s 20s 30s

10s 16s 20s
With denture

s;sleve

30s

Fig. 7. Masticatory performance ratio in the removable partial denture wearers.

49.78%°] A t}. WMu]o A £ 10 sievedll A 42.04%,
16 sieveoll A 25.31%, 20 sieveoll A 17.16%, 18]
1 30 sievedl ME 11.56% % tHTable 2, Fig. 6).

2) V83 FAA FHA

oA g Aaetx| e FFE At
o] HAFEL, 10 sievedll A 27.01%, 16 sievesl
A 1956%, 20 sieveollAl 12.98%, 1@]i 30
sievedl & 7.04%5 05, Mo & AFslES
= 10 sievedl A 11.87%, 16 sievedll A 6.97%, 20
sievedl| A 3.97%, 1813 30 sievedl A= 1.59%
ot

A g Astn QS =, FFY A
£ 10 sieveoll A 62.69%, 16 sieveoll Al 50.17%,
20 sievedlA] 39.16%, 1813 30 sievediA=
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3041%HoH, Wal - 10 sieveoll A
2158%, 16 sieveollA] 11.05%, 20 sieveoljA
6.12%, 712] 3 30 sieveol A& 2.32% 1 tH Table
3, Fig. 7).

3) 2t 4EEY AREE ¥l

10 sieveE 7|22 319 o A2 EQ %
F3} Wo] BT A FAXEAH(GF 81.31%, H
o] 42.04%)1 A A ZE&ol 7 Eghon o
BHAA(FF 6260%, ¥n] 21.58%), XA AA|
(BF 27.01%, Wo] 11.87%)9] o2 Yepgct
(Table 2, 3, Fig. 8). A&7t A2 & &9 ato]
o i3t ANOVA ¥4 A3, 5742 AFA & =
oA EATLHR FAart AR HAURNEE
p=0.0001<0.05, #v] ; p=0.0001<0.05). °ojwl g



Table 4. Comparision of masticatory performance ratio between the natural dentition and the
removable partial denture wearers in using 10-sieve. (Test food : peanut)

(unit : %)

Simultaneous lower
confidence limit

Difference between Simuitaneous upper

Natural dentition

- Without denture

Natural dentition
- With denture

Without denture
- With denture

%k

48131

*%

12.182

*%

29.159

means confidence limit
54.299 60.467
18.350 24518
35949 42.740

Tukey's studentized range (HSD) test.
Comparision significant at the 0.05 level are indicated by "**'.

Table 5. Comparision of masticatory performance ratio between the natural dentition and the
removable partial denturs wearers in using 10 sieve. (Test food : rice)

{unit : %)

Simultaneous
lower confidence limit

Simuitaneous
upper confidence limit

Difference
between means

Natural dentition
- Without denture
Natural dentition
- With denture

Without denture
- With denture

2331

*%k

13.664

*k

2933

29,540 35701
19.824 %5985
9715 16.498

Tukey's studentized range (HSD) test.
Comparision significant at the 0.05 level are indicated by '**’.

Peanut

Natural dentition
8 Without denture
# With denture

Rice

Fig. 8. Comparision of masticatory performance

ratio between the natural dentition and
the removable partial denture wearers
in using 10 sieve.
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3171 fl8te] T4 A 22 FolM 242} Tukey's
studentized range testE A3 ¥ A, AR E

A-GAAAN, ALALA-IHFHA el

XA A -] x| F2A] BTN EALE H
&7t A H A p<0.05) (Table 4, 5).
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Table 6. EMG values at rest.

(unit : &V)
Removable partial
Natural dentition denture wearer
Without denture With denture

Ant. temporal

Mean 1.06 113 11

SD. 022 013 0.14
Sup. masseter '

Mean 098 1.05 1.04

SD. 0.23 0.15 011

Ant. temporal : Anterior temporal muscle
Sup. masseter : Superficial masseter muscle

~

116
11
105 +

095 r
0.9
Ant.
temporal
m.

&1 Natural dentition
& Without denture
W With denture

Sup.
masseter
m.

Fig. 9. EMG values at rest.

L13w, 22 10540101, JAZARFA] 252
111w, 2 1.044Vo] ATk (Table 6, Fig. 9). <
A 2AYe S5, 13 L4 Rdxd
Ab, XA, AN AN Y o2 F7HHA
Algh, ANOVA 473 2 AgEzte] A4
ZAY Aolo] dF EARA Foxte AFH
A gt} (p=0.2368>0.05).

2) A 239
7). AL
AzAo) At 2HYE A2 g 4

38

HEH, AAAQzaAM e AYE: (BT
59.35V, Wu] 57.34wv)0] 718 wkew wg
% W3(FT 35454V, ®u] 37.63wV)°] 7HE F %
o} (Table 7). A FEQ FF 3 Wnlg PEst
A Fe ALME Y S w3o] 5834WNE 7}
A Eton, vAd 2o mo] 36H4NE M
wigtc} (Table 8, Fig. 10).

U 7B 2493 FAA

o2& AFstx] FeA Azsd e, &
gd& 2F2(BF 3056V, Mol 3461V)0] M3
Eston, vzQlE 2R2(GF 1577w, W0l



Table 7. EMG values according to each test food during mastication.

(unit : &v)

Natural dentition

Removable partial denture wearer

Without denture With denture
Peanut Rice Peanut Rice Peanut Rice
Working side ' '
Ant. temporal
Mean 4623 457 3056 461 B75 40.24
SD. 16.78 19.79 16.22 16.04 1845 16.89
Sup. masseter
Mean 59.35 51.34 26.62 30.56 41:54 41.29
SD. 1974 2072 1329 1377 16.30 16.74
Non-working side
Ant. temporal
Mean 4152 4142 1577 1749 22 2098
SD. 1502 16.64 7.10 7.9 11.41 1093
Sup. masseter
Mean 3545 3763 17.45 19.46 21.55 26.05
SD. 20.37 21.90 10.50 1255 13.70 13.76
Ant. temporal : Anterior temporal muscle
Sup. masseter : Superficial masseter muscle
Table 8. Mean EMG values on each muscle during mastication. (unit : &V)

Natural dentition

Removable partial denture wearer

Without denture

With denture

Working side
Ant. temporal
Mean’
SD.
Sup.masseter
Mean
SD.
Non-working side
Ant. temporal
Mean
SD.
Sup. masseter
Mean
SD.

45.40
1813

58.34

20.00

4147

1565

36.54
2091

3238
1594

2859

1341

16.63

752

18.46
11.39

3949
17.34

4141

16.19

21.61

1097

2380
13.65

Ant. temporal : Anterior temporal muscle
Sup. masseter : Superficial masseter muscle
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I 3 Natursl dentition
60 — B Without denture
W With denture
60
40
30
20
10
0
Ant. Sup. Ant Sup.
temporal masseter temporal masseter
Working side Non-working side

Fig. 10. Mean EMG values on each muscle during masﬁcation.

Table . Mean EMG valuses on each group during mastication.

(unit : 4v)
Removable partial denture wearer
Natural dentition
Without denture With denture
Peanut 4564 2260 31.01
Rice 4524 2553 3214

Table 10. Comparision of masticatory EMG values between the natural dentition and the removable
partial denture wearers. (Test food : peanut)

(unit : &)
Simultaneous Difference Simultaneous
lower confidence limit between means upper confidence limit
Natural dentition  **
- Without denture 12114 208 33983
Natural dentition  **
i denre 3697 14617 25536
Without denture R _
- With denture 20438 8417 3605
Tukey’s studentized range (HSD) test.
Comparision significant at the 0.06 level are indicated by '**’.
17.49N)°) 7} 2skeh (Table 7). A2 E& 917"]—2—_ Faetn AR S e, ‘%‘ < 4
THA &2 A9, AYF FF 20| 32IVR AFo2 U z}cg w2o| 454N
74 wkon biAdE S50 1663wW=E 7} 7V wskom BlAY S wdo] 21.55¢ Vi 7V
A+ vetr} (Table 8, Fig. 10). ot} wWulE ?‘13}41-9-5 s 2
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Table 11. Comparision of masticatory EMG values between the natural dentition and the removable

partial denture wearers. (Test food : rice)

(unit : 4v)

-Simultaneous

lower confidence limit

Simultaneous
upper confidence limit

Difference
between means

Natural dentition  **

- Without denture 1.287
Natural dentition  *x _

- With denture 0.925
Without denture

- With denture ~19.764

19.460 31.633
13.098 25271
-6.362 7040

Tukey’s studentized range (HSD) test.

Comparision significant at the 0.05 level are indicated by '**'.

w
o O
™ T T 7T T

Peanut

£ Natural dentition
&8 Without denture
u With denture

Rice

Fig. 11. Mean EMG values on each group during mastication.

WZo] 41.29WE 71 EdeH HAPE &
o] 2098w = 7Hg RktH(Table 7). A 2+4]
FS TEA e AYF mIo) 4141
WVE 7HE e v E FF30] 2161w
2 743 @okth (Table 8, Fig. 10).

Hon e

3 AEEZ A HEF 2AY vl
AAN QAN FE AZAlY] BE 2AYE
4564wV, Ba) HZA o= H2AUNGeH, HHA
FholA] AHAAM A E FHstA] gka A
AaQA-E v GF A ZAol) 22600, Wa] Az}
AlolE 25530l A1, X e Fastn & 2s)
AL e BT A 2FAlof 31014, Mo A ZFAjof
£ 32.14@ve] 1 cH(Table 9, Fig. 11). 2827 A
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ZHA] 299 Zpole]l dldt ANOVA EX4Z =
T AEAF BFOAM AZA] SHY Aol
of digt BAEE R4t AFHUHE T ;
p=0.0001<0.05, #u] ; p=0.0009<0.05). Aujg
AE T o= BE Aol7t YA E H
Bat7l gt FUkA AZAFoM  Zzt
Tukey’s studentized range testZ A]8§ &t A=},
AAAX DA A AAA,  2AA X E A}-2] 2] A2t
2 Zkel vimel e BAEA Rzt A
A2 (p<0.05), A A AHA -] 2] A} Abo] 2]
vl M e BAEHE foxp7t AP A &3k
(p>0.05) (Table 10, 11).



Table 12. Numbers of the occlusal contact points.

(unit : Number)

Right Left
Total
PMl PM2 M1l M2 PM1 PM2 Mil M2
Natural dentition 115 1.40 360 405 095 125 365 410 . 2015
Removable partial denture ) 10 50y 150 110 167 192 13 0% 1
wearer
PM1 : first premolar, PM2 : second premolar, M1 : first molar, M2 : second molar
(M)
485
4 L
36 | @ Natural
3+ dentition
26 " weare
21
16
1
0.6
o o 2% egs & " 3
PM1 PM2 M1 M2 PM1 PM2 M1 M2
Fig. 12. Numbers of the occlusal contact points.
Table 13. Area of the perforated and occlusal contact surface.
(unit : nr)

Area of perforated

Area of occlusal contact

Natural dentition

Removable partial denture wearer

1650
6.06

7893
o152

3 aFHEYS

D) 2@HEH

sl aPAS 71FC 2 Y-S W, 7R F9
FFHEA S AAXGA NN HF 201570
qon A2hF27}F 4080 2 7P Bokeny, A
12727} LA 2 748 Aok 2 AJopd 2=
A1ATFR] 10570, M2272] 1.3370, A1HTER]
36370, A2ul 1A 4082 TWog ZFE
7}slg Tt (Table 12, Fig. 12).
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7MY FAa9R] FAANME HT 11.767)
Fon, A2aTX 7 196712 7P Bgken, A
2ATFA7H0967N 2 M At 7 AlopdH R e
A1aF2 1557, A2aT3] 1.957], Al
14271, A2di#x] 096HGew, dPA(HT
LIgDHET 27X (FH T 1.7570)004 o 2ok
(Table 12, Fig. 12).
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Fig. 13. Area of the perforated and occlusal contact surface.

Table 14. Correlation analysis between numbers of the occlusal contact points, perforation area and

occlusal contact area.

Natural dentition

Removable partial denture wearer

Coeff, p-value Coeff. p-value
Number of contact points
- Perforation area 0.2751 0.240 0.7491 0.003**
Perforation area ‘
- Occlusal contact area 0.3081 0.186 0.6130 0.026%*
Number of contact points 0.0524 0.8% 05626 0,045+

- QOcclusal contact area

Pearson correlation coefficients

Correlation significant at the 0.05 level are indicated by '**’.

Coeff. : Correlation coefficient

BATH fdArt A =HAT (p=0.000<0.05).

A DAl A 16.50mro] R
on, 74 F4A] FHAM A& BF
3192 o 606mroITh. AFE AFH AR
o] Apolo Wig T-HY A, FA%A f2
7} A=A (p=0.001<0.05) (Table 13, Fig.
13).

U a@HE wA
THHE AA L ADALAANM 78.93mro] A
oo, 7t FaoA] FAAAM A8 FF

93

& o 51.52mrol ek APEd zFHE A
Ao zold] A T-HA A=, §AA /9
71 A3 HATH (p=0.0076<0.05) (Table 13,
Fig. 13).

3, 22ln og

i)

Y AFHEY 5 BT
Z A Alole] ATA
AQAgAdAE BRREY 4 ATE B

S g R
Fol9 ABHL ATHE>008). 7MY 24

o X ARAAHLAZAHAN AN ZTHEH F
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Table 15. Correlation analysis between the masticatory performance and variances.

Natural dentition

Removable partial denture wearer

Vanances Peanut Rice Peanut Rice
Coeff. p-value Coeff. p-value Coeff. p-value Coeff.  p-value
Number of contact 1 (1546 02310 0327 00875 0776 01760 035
points
Perforation area 0.0051 0.983 0.1808 0423 -0.0074 0.980 05492 0.051
22:“531 omMACt0se® 0009 0521 00w 02085 044 05771 0038
Mastcatory MG o168 045 03 0U3 03%0 016 01 012

Pearson correlation coefficients

Correlation significant at the 0.05 level are indicated by "**’.

Coeff. : Correlation coefficient

<0.00), 2ZHEH F-ugHE A (FAAF
05626, p=0.045<0.05)¢] £0.2 SAHo
B HTable 14).

F9I8 dRde

Pearson correlation coefficient® 78}
H7gt Ax AR GAe} A FAaA A
A2 A A2A]) REA wmEHE WA gl
ARE & SATHCZ Fog FBAdol A
t} (p<0.05).

AAAX QAN A B A FAA ] AR ST
gH% WF Aol BAGHOZ foT
(p=0.009<0.05) 3B CEBASF;05682)=
efon, Winl HHAle AAaen vdHE
HA Alojol M BAGH o2 {2 (p=0.014
<0.05) BAZCFBAS ;054218 BT
MR FAaYA ARA(LGAZZAAA B

AN Y AAEEH pgdHE: A2F e
Ao g2 F2l3lx) = oA THp=0.494>0.05)
Z HFESMEL B& ABAT(02085)EE
on, W] AZA| AREEH aFHFEF VA
e EAgHo 2 598(p=0.033<0.05) 4
AEBA T 0577)F 2tk (Table 15).
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-ABSTRACT-

A STUDY ON MASTICATORY PERFORMANCE AND MUSCLE ACTIVITY IN
REMOVABLE PARTIAL DENTURE WEARERS

Jin Paik, Nam-Soo Park

Department of Prosthodontics, School of Dentistry, Kyung Hee University

The purpose of this study was to compare and evaluate the differences in masticatory performance, muscle activity,

and patterns of occlusal contact between persons with natural dentition and removable partial denture wearers.
Twenty healthy adult subjects with more than 28 teeth and thirteen removable partial denture wearers that classified
Kennedy classification 1 was selected. The degree of pulverized rice and peanut was measured and analyzed by
means of sieving method to compare the masticatory performance. For the muscle activity, EMG was recorded in
selected muscles(Temporalis and masseter muscle) during mastication and resting state. The occlusal record in
maximal intercuspation was taken with a silicone occlusal bite registration material for analysis of the patterns of
occlusal contact.

ot

The obtained results were as follows:

. When chewed peanuts, masticatory performance ratio at 10-sieve size was 81.31% in natural dentition group. In

removable partial denture wearer, 27.01% without RPD and 69.09% with RPD. When chewed rice, 42.04%4, 11.87%,
and 21.58%, respectively. The differences of masticatory performance ratio between groups were statistically
significant at the 0.05 level.

The mean EMG value in resting state was 1.06¢V on temporal muscle, 0.98#V on masseter muscle in natural
dentition group. In removable partial denture wearers, 1.13@V on temporal muscle, 1.054V on masseter muscle
without RPD and 1.114V on temporal muscle, 1.044V on masseter muscle with RPD.

The mean EMG value during mastication was 4564V 1n natural dentition group, and in removable partial denture
wearers, 22.064V without RPD and 31.014V with RPD when chewed peanuts. When chewed rice, 45.24uV, 2553wV
and 32.144V, respectively. The differences of mean masticatory EMG value between groups were statistically
significant at the 0.05 level.

The number of posterior occlusal contact point was 20.15 in natural dentition group and 11.92 in removable partial
denture wearers. The area of perforated surface was 16.50n# in natural dentition group and 6.06mr in removable
partial denture wearers. The area of contact surface was 78.93mr!, 51.52mi, respectively.

The area of contact surface was effective to masticatory performance ratio in natural dentition group and removable
partial denture wearers {(p<0.05).

From these results, it is concluded that in partially edentulous patient, masticatory efficiency can be improved by

removable partial denture wearing, and for efficient mastication, tight occlusal contact surface shoud be maintained
by maximum support that is provided from mucosa.
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