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E Ex|B20] 211+77Nolg s st 2eln
Wennstrom 572 2ol wizd| a3 Hel &
Qlolgha Eastatt.

A= HES} HhwdFH | el Haraldsson 59&
200N Axe wd#E Hadged 75 F 27
o, 14 ARCNA 72 mEEol Sk e AE B
3l ). 18] 3 Mericskestern $2-& AAX g9 A
2 388N, dZHEE 210N, that AAX| A=
244N g2 AAXNGEGE Yo FY HET AL
ol FeAol glag Busdslen Harald-
sson 5”& ZHEA ¢ % E AA 134 BAE
I} gzl A= FAA %JZ}—* 311:}_1_
B389t} Richter 52& ¢
2 179 F7F jlol A% -JEHFL?'{:}
150Ne]2t3 B33kt

0431 AFolN ngE 24 W& Bd AHSE &

71750l MZ dolgem WMol IA Viebs
E} 23 A7) TEL F2 strain gaugeE o1&
sl =d g 242 A Linderholm¥ Wennst-
rom'?& % 2 (steel bar)$t AAAA (poten-
tiometer writer) & TFAE &% 7ITFE AMHSIG L
Flgystrand 5°& nHERoH,
Waltimo$} Kononen®™- quartz force transducer
£ Abgskatt. 2 9 937 (piezoelectrics) ¢ 22

FEE Yo 94 &% A (telemetric deVlce)"“' #
sl 2 So] ALZE . wE &3 WY
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2o] o] B4, Bl & So] nEojo} gtk & Al
Ae 29 2380 42 2438 ¢ Jde 288 =5
B2 AMesmA 3t DenboticsAHKorea) o4
strain gauge®t load cellE o] g3k AA A3 A
= 338 23719 & & WHSE pressure
sensitive filme ©) 43} Fuji FilmAHJapan)9l
Dental Prescale System®®® %% AL&31o] A
z g2 23 og HAu§E S FrtelEa
2 st mEE 23de o7t At MR &
23ty 98 dFdME 25489 (intercuspal
position) 2 Al =2 o Huyd Aa®
a1 2T AT E FAFA 9~20mm
o] AT Al Az EeE-S Aotz 3%k Denbo-
ticsibe] B2 w3 3471e LFF9 (biting site)
2 29 Azt 6mmA =S 1H4e] g
A 779 277t dE A FAF AR Aot
o HmdEe 248 Wield, Dental Pre-
scale Systeme 37179 A2 Q1 FHu73e]
Z7171 glol A mElA &
& 4 9 g ol

A 27A] AZANE] A& 71T g A=
gRE 2 EZo] 3 ud aiHd s
Aol stout 24 Hho] whe Hdug#e
o747} o AAA G YSAE AA WPy BA
2ol A7\7ke] AHeo) wE wimel dEiMe Hu
g vyl Az QZAES] FF wE HAudH e
Rrls BZEg Holth, old # AfoNe dEA
E7l AR e QA ERN AF7)eE FEE 3T
%= Q)EA Folrr) stk HT 1063 7%
Branemark JZWES ITI JZHEES
o3 2o A3 E APAT

AZ7)%% A9} FA ARE HEY) fdte 4
179 Z7} 7o wet TR 74l 2FH
2879 transducerg $IXAA PR FA et
A7} 6mm A=Y W} Ho 27 Hmaximum
intercuspation) A€ Y W& S st LA <
ZAE AR 3FAH 2EEF AAX ] FHuF
< npaigon AZAES F7F, 7% 71zt A
sjolo] e AinEEs v YSNRES} AZ
A (splinting) YSAES] HAlwdd & vlm £4
Ak,
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o H
1. o7 ot
7}, Ak
A7 iAo 2 3 e Aslet 5 FAF B
JJLHEEZ o] 43 Y BAFE st 7]
A AR uhg e gy 597 e 3299 94

279 9] FAolgon Hipele 554(3341~78
A et (Table I)

AZAE BA R 7]% 717H 1FY6lA 10d 4
MY Atolgth YSHE BAHEO Fao]F V7K
2 gZo T Ul [ 7L 71%57I3te] 6744 7|
ko] Folm [ 6749 o|delAl 127H€ v,
T2 19 ol AelA 2d gk V2 2d ol
A 3d olgk, V& 3 ol Aol 44 wiRE L2
43 o) oz FEECE (Table II)

£ olgoA @& YZUE BIES A
7 wze Adxdoln, FA L Y& A&t
2] g ARGl F#AES e g

U AEHE

% 131719 JZRES 0/Hel Bitnemark $ED
WA (Table D22 3}
Qov J=UEes] BT A% L 4.6mm, BT 2ol
=12.1mm 9t} YSNE B PP = A
ARG S AR 2P REE 18
7 ZAE RAZA AL AT RF2E %A
a7} ASAE BAEEQ B UIAH
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Table I. Distribution of age and sex in patients

Age Group(year) Male Female
31-40 - 3
41-50 8 12
51-60 6 12
61-70 7 4
71-80 6 1
Total 27 32




Table II. Distribution of loaded implants with groups in patients

Functional 1st PM

2nd PM

1st M Znd M

G Pt N Implant N
PP eriods o Mn Mx  Mn Mx  Mn Mx Mn POmbRO
I 1week-6months 11 1 2 3 2 9 2 8 27
I 6-12months 11 1 3 2 3 5 2 5 21
I 1-2years 9 1 1 2 6 2 6 18
v 2-3years 8 1 2 3 4 2 5 17
V 3-4years 10 1 2 3 1 9 7 23
il 4-1lyears 10 1 1 3 3 8 9 25
Total 59 6 22 55 48 131
Pt No: Number of patients Implant No: Number of implants
1st PM: 1st Premolar 2nd PM: 2nd Premolar 1st M: 1st Molar 2nd M: 2nd Molar
Mx: Maxilla Mn: Mandible
Table III. Distribution of Branemark implants and ITl implants
Implant 1st Premolar 2nd Premolar 1st Molar 2nd Molar Total
Type Mx Mn Mx Mn Mx Mn Mx Mn
Branemark 3 1 8 6 7 25 5 25 80
ITI 2 3 5 7 16 3 15 51
Total 5 1 11 11 14 41 8 40 131
Mx: maxilla  Mn: mandible
o RAE load cellol X ZHx1=] 11, digital indicator®} 73 FE1AH
AT Y AL BF Ago] 7Msd PSR of AdAxo FHFA7F Ve AFH T2
WAE TAFE AERE A4 BAER AME R Aok oA w7 2H0
A% JEUE BH BT YENE HHFEL ¢ A3 2 S37]79 wF-H (biting site)= &
ZFHEE o] &9 9 Agad, 9 =AaH 4 A3t 27/ FEHOR FAEo} glom 2 vlR
ZRES JFWEV} e 0¥ REER ¢ A2 Tmm X 9mm, F7E 2mme] L F43 Ato]e]
ZHE A7 HHEEY 258 A 3% ¥ & lmm F =9 F3to] ek, Aojet JEME HAE
T ZAE g8l ngve Ase 595l < 233 A5t Imm FA9] Aol =g
A =R HFEY Fdof FHAAZHE A7 7 ngE-H
E B o st 2ojrte] 422 1732 6mméTh
2. o H5 YY 247178 P4 0 2390 e
zote] W] HAANA HjngHd oz B 3
A% DR 29718 ol 43 A wHY gon of W Yot mYA ot mPNE 2L 9
H#Z HAdwige 42 DenboticsAt(Seoul, 2|9} Wako 2 fEala] Fo] xjots} ojTAEL] H
Korea)oll A A=at wite 5379 2283 A % igo 2 HASIEE BT HAongE e dF
239t (Fig. 1) B2 588 247)% strain A BAE 5D oFF H01% AAx 4 247
gauge} load cell < ©]-4-3 2 2 2 wHF-H (biting 3H 233le] Ha g A 23 dd = Noj
site) & EolA LA E o] strain gauge? AEH | At
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Fig. 1. Customized bite force recorder(Denbotics
Co. Korea).
(a) Overall view of bite force recorder
(b) Lateral view of transducer

(<] H 1
Dental Prescale System(Fuji Film Co. Tokyo
Japan)& 98um A9 <& A7lste 2

microcapsuleE©] 3 01/\1 uJ 2.8 Abshel ok ZAlo)o]
ER ﬂ’-ﬁ FH7F WMo 7 FAE T A
ol MR =2 AFsle] n@gE S At 252
R-type¥} wax typeO] oed =L o wtats)

A8 R-type(Fig. 2)%
1:!1-:,1 ] o};_oq R—type W= O Ao} zé

Ayale} ebZatolel] $X)A|7] 1

A wztAdor FAE dEE BYE Occluzer

FPDE 2ste] 2FE 219 olAl Aving
qe 2Asdn.

YEAE RARY AFPE A9 YA B
W& AaXe BEEE ¥ B AL
AARE ALG ALRTFA AN A20) 72712 o
ARG FRUYD A5 F2 AV W2 1Y
2e 29 3P AslE Nolglo)
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Fig. 2. Dental Prescale 50H R-type sheet.

The sheet has a thickness of 98¢m, contains a
layer of microcapsules of various sizes containing dye
and developer layer.

Az Student s t-testS °] g-38to] 78
3l Two sample ttest2F Wilcoxon signed rank sum
testE AAISIAT AT dEE Fdwds vn
T R signed rank test® AR HE 2
g 247|9} o= w3y =47)(Dental Prescale
System) & &3 HjuFge FRdA=
Pearson correlation test® o]-&3}3it}.
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HE BAZY tad AdRe] xolied
Y5 HY A1aTFA A A2t 74
2 Z44E Ao AY #Axe HE BA
t} (Table IV)
)

AZNE HAEZF A9 v @A HE w¥
¥ 24719 AnPee JSUE HHEC A

AR A ot foAL gllem Dental
Prescale System?] Hthz ¢ & 447t JEAE

AEHT 2o S giglt 298 FA
315 JENE HAET AAR oA Blmgt 75
T HAduiHeM e f98 de zlole HolA] &

=

?i% Ao ugsE 2|2 233 Agugde
Z7%7)(Dental Prescale System)
= —f— J¢ HAdzgdE i 94 A =3

U e

)
EE FE3 Ay S vl
Branemark YZHE BHEI [T YSHE HAE
oMo A& HYwEEF} Prescale g9
H @M F94 e ol & Holx] Fhr},
Branemark YZHE BHEF IT] dZHE
BAEAAN &4 717 o #S Huyy

< Prescale | wd
(P<0.0001)

By o4 9A B

o} 7% 7178 wlw
7% A3l et A2 gy ¥l
94 Qe Aol7t felon JEAE RUE
AR A3 5 Skl 14 o432

e g

S qmoal g dee o

| A1, Prescale 2t} _’%’Fﬂ—/] R 11,4 o]
°ﬂ7\1 A e
B9 Arjwyds H]_u_~ Ji‘?qf_ '\lji
67H‘é mukelto] 67RY o]Arel TS| Hl&l )
@gFo] Fkom (P0.05) 6704 0|32 T2 TE
dME 2eo)7t 9Tt Prescale At ndd vl
Me 14 ol TE2 Aol7k giglou 1 o4l
OE 2EF Hl@ A o] wekon (1(0.05) 1d
o]Ael ThE 2 E Alolo M Rpol7t AT
Az Adudy 23712 249 9% Huay
o = 6@1 ——7§ 7] (Dental Plescale System)
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lzlm\hl
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o (X 0001)

:rLZ] -r-& o A€ dERES AH L regular
diameterg} wide diameter® TE38t Hwmd
< 2t} (Fig. 5) & Hu§HNAe
vv1de diameters] YEWHE HAHE0] regular diam-
etere] YZHE BAEHY & 2 ]% Hojut #9
d& e, Prescale H 232 wide diam-
eter?] dEHNE RHE 0] regular diameters] 4=

AE BEEEG #3.(P€0.05)

Table IV. Unilateral maximum occlusal force and Prescale maximum occlusal force in area(Mean+SD)

Unilateral maximum occlusal force(N)

Prescale maximum occlusal force(N)

Airea N Implant Control teeth Implant Control teeth
1st PM 6 148+50 11035 1716 26+23
2nd PM 22 155178 154+75 42421 68+36
1st M 55 186174 176x73 7970 92+84
2nd M 48 206186 198+85 133+94 134+93
Total 131 186+80 177+81 99+87 119+88

1st PM: 1st Premolar, 2nd PM: 2nd Premolar, 1st M: 1st Molar, 2nd M: 2nd Molar
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OBrénemark
Implant(n=80)
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alTl
Implant(n=51)

100

50 —

Maximum occlusal force(N)

Prescale maximum
occlusal force

Unilateral maximum
occlusal force

Regular diameter$t wide diameter Y EHE
BAHEBA 34 77l & HS Aday
2 Prescale Hungg et F44 UA =3t
(P€0.0001)

A%

il
(splinting) 3t YEWE BN HE HY Py

£ FAA A Aole BolAl &3keH Prescale &
Fig. 3. Unilateral maximum occlusal force and P 494 dE 20]S Holx] @9t
Prescale maximum occlusal force by implant type.

oImplant
aContral teeth
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w
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Maximum occlusal force(N)

o
3

I 0=27 K n=2) I n=18 I¥ n=17 V¥ n=23 Vi n=25
Group

(b)

aControl teeth

w
o
3

w
=1
3

o
1y
=}

n
3
3

@
S

Maximu m occlusal force{N)
g

@
<}

t n=2?

In=2l §as18 W n=lT V=8 VRS
Group

Fig. 4. (a) Unilateral maximum occlusal force and (b) Prescale maximum occlusal force in groups

by functional periods.
Group [ ; 1week-6months
GrouplV; 2-3 years

Group I : 6-12months
Group V: 3-4 years

Group II; 1-2 years
Group W; 4-11years

300

250

200

ORegular diameter
implant (n=57)

150

implant (n=46)

100

50

Maximum occlusal force(N)

Unilateral maximum
occlusal force

Prescale maximum
occiusal force

300
250

200

Single Implant
(n=19)

B Splinting
Implants
(n=112)

1580

100
50

Maximum occlusal force(N)

Unilateral maximum
occlusal force

Prescale maximum
occlusal force

Fig. 5. Unilateral maximum occlusal force and Prescale
maximum occlusal force by implant diameter.
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Fig. 6. Unilateral maximum occlusal force and Prescale
maximum occlusal force of single implant and
splinting implants.



OMale  pFemale

(a)

Maximum occlusal force(N)

31-40
n=5 n=1223 n=10,22 n=12,10 n=8,1 n=42,61
Age

41-50 51-60 61-70  71-80 Total

OMale @Female

(b)

Maximum occlusal force(N)

o

31-490 51-60 61-70

41-50
n=5 n=12,23 n=10,22 n=12,10 n=8,1

Age

71-80

Fig. 7. (a) Unilateral maximum occlusal force and (b) Prescale maximum occlusal force by

gender and age in molar implants.
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Prescale Maximum Occlusal Force

Fig. 8. Relation between maximum occlusal force
measured by unilateral bite force recorder and
dental prescale system.

t}. (Fig. 6) 99 JZHES JZdE A4 A
(splinting) BHEAX &% 7]l &g HZ H)
W& Prescale Hw§He B} fo4 oA %
o}, (P<0.0001)

uh Add 2 A vl

dof, AR HokE o ol X F9e HE A
A3 3 Prescale Al g elle 94 e Aol

7F et (Fig. 7)
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ABSTRACT

COMPARISON OF MAXIMUM OCCLUSAL FORCES ON
OSSEOINTEGRATED IMPLANT SUPPORTED FIXED
PROSTHESES AND NATURAL TEETH

Young-Sook Kwon, D.D.S., Sun-Hong Hwang, D.D.S., Dong-Hoo Han, D.D.S., M.S.D., Ph.D

Department of Prosthodontics, College of Dentistry, Yonsei University

Purpose: The purpose of this study was to compare the maximum occlusal force implant pros-
theses to natural teeth.

Material and Method: Fifty nine patients treated either with Branemark implants and ITI
implants during the recent ten years were involved in this study. The maximum occlusal force were
measured with unilateral bite force recorder and dental prescale system.

Results:

1.

The maximum occlusal forces of the implant prostheses and natural teeth were not significantly
different where measured with unilateral bite force recorder and dental prescale system.

. The maximum occlusal forces were not significantly different between Branemark implant and

ITI implant prostheses.

. The maximum occlusal forces of the implant prostheses had lower when compared with nat-

ural teeth during 1-6 months functional periods when measured with the unilareral bite force
recorder(P{0.05) and 1-12 months functional periods when measured with the dental prescale
system(P{0.05). After these periods there was not statistical significant difference between
the implant prostheses and natural teeth.

. The maximum occlusal forces of the wide diameter implant prostheses were higher than the

maximum occlusal forces of the regular diameter implant prostheses when measured with den-
tal prescale system(P<0.05), but there was no significant difference between the wide diam-
eter and the regular diameter implant prostheses when measured with unilateral bite force
recorder.

. The maximum occlusal forces of the single implant prostheses were not significantly differ-

ent with the splinting implants prostheses.

. The maximum occlusal forces of the implant prostheses were not significantly different by age

and sex.

. There was significantly different between maximum occlusal forces measured with unilateral

bite force recorder and dental prescale system(P¢0.0001), but there was positive correlation(r=0.52,
P<0.05).

Conclusion: The maximum occlusal forces of the implant prostheses were not significantly dif-
ferent to natural teeth during clenching and unilateral maximum biting.

Key words : Implant, Maximum occlusal force
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