Original Arficle

o1& ZolM = F=Ol EIOIH YEI YBEI=Q)
x| 2ol 2Tt AHA 17

A E7} AFEE ) Solid
2AE AheA 27 48
S Resonance frequency Analysis (RFA)S 37}
Joll ¥-&ale] A2 ko 29 pull-out forceZ 27 3}

1 e84 3k 2 pull-out torque %k non self-tapping implants”} self-tapping group®l] H]sle] FA|gtd o &2
s 2 F a2 el (P = 0.008). 33 Tk A A ISQ @2 A9 Mg FHE s Biled
At o2 zpol7t gtk 2 AZHE A 2”oA A9 B39 pullout ) EF I2]lx FF F3 el
FHBAE JEPHA skt
Non self-tapping Y ZTHES] =
Zol A self-tapping blade”} $1E

ZEQOL Helwl W QERE, 27] A, B4, Y B3, BAFIS: B4

(CHEHR IEIE D IS IEIEISIX| 2009:25(4) :391~401)
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t}. Periotest= H] & %521 (non invasive) %‘?j =
Sfbolu wlA WskE weex Ravia o
g4 Jh> FH FI¢ B4 (Resonance
Frequency Analysis) 3¢ 414 218 A%
7] AL Frlslr) o 2L W ot B
Aw 331 Fohe gt 27 ¥l A
Holo] P FE QARE JZTE 144
o Zo|, A4, e (geometry), A H X & A
B9l oo} glor, o a5 Wl
B T2 4 grol B2l derd £ sinkn
Atk aeln 3 Fok e A4S A2 o
g QEeE Azd Aol ¥t o g

T= 011;}7
E}E bﬂ—m oz
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e

213 E= (Insertion torque)E
S 5to] wlast Ho“ﬂ o] Tkt e FAE
UETES 27| Mol sl A4 F2 d$
£ Eova 28 93, Uy 5 74 B3
a3t FAof| A ZIA} (bony necrosis)E
glo] odAA o7 £x gtiy g 4 Ut} I 9
2+ push-out, pull-out test 5= ©]-83t] Y=
E} 33t AFHE S Jﬂ7}°]"{‘ o] 270

o g

-0, r\r

AU (cylinder) 2.
4 E2 %8 MY, aen A 54 43
(immediate placement) 0}‘” 72 OﬂE Hlo|¥ ROk
o] AEFHEV}L U FL& nAYE Hol Foh o
£ Holy Bee] AZHEI AF A FH 2&
43 Al7lE &t o A7) fiRolgh ! o]
3t "oy 2ol JZTEE A o7 Al
A Z7pska et
AT e dEHE DAV} Hold B
%S 7HA1 & GSIT A 28] (Osstem Implant
Co., Busan, Korea)Z} Replace Select A]2~E|
(Nobel Biocare, Géteborg, Sweden) F 7} & H]
waksith o] F 7RA Al2Ele] 7 2 AbolA
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< self-tappingS 913t cutting blade®] +5-°]
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EHES} 2719 H5E =Uve Haux 9

o}2] cutting blade”} 7] g gl v = F3k

> ru°# o IE

o] HatalA el A|A] @& Aot
AT 542 Hely s 7R F S+
o] AZFE A AZ T2 t]zQlo| w2 mok
o] zpol7t 44 EellA e 27] M F= o
TS APAH A PotEe Fott 27
IS AE BEA, A Fo 54, 18n

.ﬂ

pull-out testE F3}o] B w3}S]

017 Tz o

1

2 AT dZHE S A8 2%
gt Ade] =¥ F (SAWBONES, Pacific
Research Laboratories Inc, Vashon, USA)S AH-&3}
Oﬂ"/} American Society for Testing Materials©] 4]
= Zo e 28 Fo| ol 2] 71AAQd
548 BolEthn ATk AR HN ALE
s QESEY AAA 54 AGANE 2o
o

[e]

=
BREE Agdn

b1 yo i r;
rfr rlo
e
i)
of
Hu
1o,
=8
M,

sto] Ze]gEE 23
o7 7Pgsted FAsta, olF M 94 =
(poor bone)?] D4 bonedl| dlFslE FA S U=
o] B8 =& A& (Fig D).

2) JEeE 147
Hols Fejel Nz g gL /1 9

&
&
>
=
Ji
s
vz
N
OIF
|10\*

1EfSSlX] 2674 45, 2009



of

pN|
=

=0IM & SFC O et o

Table I. Specification for Solid Rigid Polyurethane Form blocks used in this study

Cortical Cancellous
Type Solid Rigid Polyurethane| Thickness | Density | Solid Rigid Polyurethane | Thickness Density
Form (Grade) (mm) (g/cc) Form (Grade) (mm) (g/cc)
D1 50 3 0.80 # 30 27 0.48
D2 40 1.5 0.64 # 20 28.5 0.32
D3 40 1 0.64 # 10 29 0.16
D4 - 0 - # 10 30 0.16

GS I

Replace Select

Fig. 1. D4 bone model using Solid Rigid Poly-
urethane Form Grade 10 (SAWBONES,
Pacific Research Laboratories Inc,
Vashon, USA).

£ GS I Al~#"] (Osstem Implant Co., Busan,
Korea)?} Replace Select A]2~#] (Nobel Biocare,
Goéteborg, Sweden)= AME-3lS1TH (Fig. 2). GSII
Al 2"l &= 4.0 e A&7 100 me] ZolE
Zte dERE A 10 JHE ARESISIA

Replace Select Al2®loA = 43 me] A& er
100 me] AeolE zte= YZSHE A 10 ME

=

UHER EH 2B IS lSIBIA| 262 45, 2009

Fig. 2. GS Il System designed with cutting
edge for self tapping (OSSTEM
Implant Co., Busan, Korea)ll Replace
Select System designed  without
cutting edge (Nobel Biocare, Sweden).

D LFRE A 9 A7 B3 24

E %.‘9: CAD/CAM HPN/] o]ﬁa}E
A *—‘.%71 (Osstem Implant Co., Busan,
of WAt (Fig. 3). ©] 4=
% 71E #AFE e AlolE EGH ‘34

4Y9E 1YY & Y= 319

%M A2 XJH]
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Fig. 3. Implant Fixture Installation Device
(OSSTEM Implant Co., Busan, Korea).

2 A3} FAld 43 EZ (Insertion torque)E

& 4 =2 Hojgle Azd ¥ 7 579
EHETF A YU o] W 7|52 D4E AH
NN AZAL FHGE TREZ ©E 4H
o BT Fig 4. 7 IEBE 49 A
W4 4N ol gdel A9 Eas SPeh

Aglo] 48 H F Osstell™ Mentor (Integtian
Diagnostic Ltd., Savedalen, Sweden)& ©]-&35}o]
ISQ #< Al&a®] &5 719 BEdA SH et

#6 Smartpeg (Integration Diagnostics AB,,
Gemlestadsvagen, Sweden)< ©]-&3t] 7t =g
A2, 42, 243, 993004 1 94 2589
o E2H 4 A gL BRL o] 2 4B
A Fa4 groz A

3) Pull-out test

2t A z=E 5 Ne] dERES
A= F7F A 3stint. A dEe
2-piece transfer coping®] guide pine A2
Instron Dynamic Matertial Testing Machine
(Instron, Bucks, UK)S o]&3dte] ZF AJlHY
pull-out Al FAst= EAE S Th

lo

3" ABE SPSS ver. 120 (SPSS Inc.
Chicago, USA)E ©|-&-35to] BAAE sttt 4
2 B3 27 F3k4, 18 3 Pull-out test 2 Zho]]
A T E 3 Aol fo4dE AFs] sl
Mann-Whitney testg A3ttt 18] & 15
WellAe] Ay B3, ¥ Fu, a2lu
Pull-out test 8] AFAE=E ZH37] 3
Spearman “F A5 o] &3 FIEA S A3}
At BAA o e A 95% =2 AF
A=

L S, e b g { : ey
= ) - ST o
% A e L A SR O
'--}‘h r}:fg.-vl'li"}.' A -:.‘._-u'h-r - 11":'45: ‘j
At AT AN S TR AT A -
@20 F3.5 F4.0 F4.0
Orill Taper Orill Taper Onll  Cortical Orill
Soft
- GS Il

I l i

] [k 5.3 [T ] 4.3
Dirill Taper Onll | Taper Onll Dense Bone  Screw tap
Dl Tapered
Soft
Bone

Replace Select

Fig. 4. Surgical procedures were performed following procedure recommended by each manufacturers.
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d AFER ST o] 22
(Table II, Fig. 5, 6). A|ZALS] A o
2 A, A¥ E3JE= non-self tapping 4] <l
Replace Select A]ZE] (169 + 0.28 Ncm)©] self
tapping W21l GS I Al 8 (1143 + 0.52 Nem)
Bt} =& gk Btk o] ztole BAAL
2 FATH (P = 0.008).

al

.,

o
2 2
> & omlore
o Loy

2. 28 Fl=
A8 A5 Osstell™ MentorE o] &3t 271
F5 =33t} (Table 110, Fig. 7). Al A1)

Exepuths faiiiii])

Fig. 5. Insertion Torque curve of two implant
systems

AP g2t 49 A, FU FoeE non
self tapping *24]Ql Replace Select A] <&l (52.9 +
0.88 1SQ)°| self-tapping 4121 GSIII A]M‘J
(52.8+ 0.50 1SQ) ¥} A <] H| =gt i ghs B

H EAGH R Aol7t gl

3. Pull-Out Test

A JdETE Ho] AdFE A2 +
Instron Dynamic Material Testing MachineS ©]-&
ato] pull-out Al WA= EAS skt
(Table IV). Pull-out =33 4 FE7A St
T oA gasteE dHe 3 B9t (Fig. 8).
Az ] A uhet 29 Al Pull-out £
o] gk non-self tapping "21Ql Replace
Select A]2~®l (110.7 + 4.06 Nem)©| self tapping

whalel GS I A1~ (101.01 + 3.08 Nem)E.t}
35
E 5 e

Fig. 6. Box plots of the Insertion Torque values

grouped by implant system.

@

Table II. Means and standard deviations of Insertion Torque value (Ncm)

Implant System #1 #2 #3 #4 #5 Average St-Dev
GS II 11.72261 10.89068 11.05035 11.30244 12.17639 11.42849 0.522967
Replace Select 16.97467 16.59653 16.55451 17.02509 17.17635 16.86543 0.275261
UHER EH 2B IS lSIBIA| 262 45, 2009 395



2}

3.

IS
JQ
&
o
02
sl

S
]
0z

10|

1z
1%}
°)

0
HA

Table TI. Means and standard deviations of 1SQ value

Implant System #1 #2 #3 #4 #5 Average St-Dev
GS I 52.50 52.50 53.50 53.00 52.25 52.80 0.5
Replace Select 51.75 54.00 53.00 5325 52.25 52.90 0.876784
. e ARES BT o] Aol BARR §

oletsitt (P = 0.008)
704
& 4. S&IH 24
g 6o
- A9 BE3gt 32 F3b<E, 18] 3 pull-out |t
y — — E2 719 JBUAE NS B A3 Bt 2
& A¥E Ho| Ut} (Table V). 2F 514 <]
) 2% £} pullout Ho EF 28] T F

Fig. 7. Box plots of the ISQ values grouped by
implant system.

Table IV. Means and standard deviations of Pull-Out

T 7o) ARBAE BAALRE frolehAl &
ket

Torque value

Implant System #1 #2 #3 #4 #5 Average St-Dev
GS II 98.51 105.50 98.72 99.40 102.93 101.012 3.079476
Replace Select 111.56 112.07 105.86 107.61 116.22 110.664 4.063684

Table V. Correlation of the different clinical outcome variables(Insertion Torque, 1SQ, Pull-Out Torgue)

Implant System Methods Spearman’s correlation Significance
Insertion Torque versus ISQ -0.564 0.322
GSII Insertion Torque versus Pull-Out Torque -0.300 0.624
ISQ versus Pull-Out Torque -0.410 0.493
Insertion Torque versus ISQ -0.300 0.624
Replace Select  Insertion Torque versus Pull-Out Torque 0.600 0.285
ISQ versus Pull-Out Torque -0.100 0.873
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D4 GSIII (Soft Drill)

300

D4 Replace (Soft Drill)

300

250

200
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150
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0 05 1

2] 3L pull-out testE 5H A Zore =7

PSS A" Bas Aleat
5ol 27 wge A s e M A W
Hoee shiR 54 A"H 27 §he

g

(immediate placement and early loading)$] o+
& F e Vel €vh 33 Fu 4
= JEVE 28 A Y 27 a¥E T T
£ o] &sto] SAste WA OoE ISQ (Implant
Stability Quotient) 2H= YZHE IHE A 52
YER ™, immediate loading®] 7}53+ 1ISQ Fh<
5)0] Wl ekzke] 2ol 7} 9oL} HE 65 o] A
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£

¢

QEAE 2P Agee e U A%

92 89702 bones] 1HHO Yk 27

Ag 2 PEE 9 & 9E Agelnt
248 7] FHHE G 230 BYs
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self-tapping T] A}219] self-tapping D]Z]-O o Hlst
o o =4 SHHEJS. A T Fas =
3 Adde vE F 54 e 2y 2 Aol
7F YAl ek
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Ay EAE

S8t S o
9] cutting forceS A &3 Fejo A AZTE
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AR Y AY EAE S °]§%E St Al
FeAS wad 27 99 2o o 8
SHAIgE o] WH 2 JIZHE 27 Aloqt AL8-E

T o] A71AQ 94 HelHE Rorle &7}
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In Vitro Study on the Initial Stability
of Two Tapered Dental Implant Systems in Poor Bone Quality

Duck-Rae Kim', Myung-Joo Kim', Ho-Beom Kwon', Seok-Hyung Lee’, Young-Jun Lim'

'Department of Prosthodontics and Dental Research Institute, School of Dentistry, Seoul National University
2Department of Prosthodontics, Samsung Medical Center, Sungkyunkwan University School of Medicine

The successful outcome of dental implants is mainly the result of intial implant stability following placement. The aim
of this study was to investigate the effect of a self-tapping blades and implant design on initial stability of two tapered
implant systems in poor bone quality.

The two different implant systems included one with self-tapping blades and one without self-tapping blades. D4 bone
model using Solid Rigid Polyurethane Form was used to simulate poor bone densities. The insertion torque during implant
placement was recorded. Resonance frequency Analysis (RFA), measured as the implant stability quotient (ISQ), was
assessed immediately after insertion. Finally, the implant-bone specimen was transferred to an Universal Testing Machine
to measure the axial pull-out force.

Insertion torque values and maximum pull-out torque value of the non self-tapping implants were significantly higher
than those in the self-tapping group (P = 0.008). No statistically differences were noted between the two implant designs
in RFA. Within the each implant system, no correlation among insertion torque, maximum pull-out torque and RFA value
could be determined.

Higher insertion torque of the non-self-tapping implants appeared to confirm higher clinical initial stability. In conclusion,
implants without self-tapping blades have higher initial stability than implants with self-tapping blades in poor bone quality.

Key words: Taper body implant, Initial stability, Bone quality, Insertion torque, Resonance frequency analysis

Correspondence to : Assistant Professor Young-Jun Lim

Department of Prosthodontics, School of Dentistry, Seoul National University

28 Yeongeon-dong, Jongno-gu, Seoul, 110-749, Korea

Fax: 82-2-2072-3860, E-mail: limdds@snu.ac.kr

Received : September 05, 2009, Last Revision : November 21, 2009, Accepted : December 25, 2009

CHOIRI IR IS ISSolXl 263 4%, 2009 401



