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AETE Alolo] A A4 (fibrous tissue)o] AHOZ Zpg} Fo]7H

il

gto] Zo ANxE el sF3lth ©]% non—submerged type?
PEHE st vFd A5k, dAdA Ag7F x3qHHEA Buser
5(1999)2 #7117t 2 non—submerged type UZHES ¥
ok Al71E 43 5 Qe FEdes AAIS ¥k 3tk Non—submerged
type YETES A AR oz g AlAEA ol A mVIIER
A7 vES =9 4 93, EAZ bone crest leveldlA microgap=
Ao 2z ot ARz WA QITIE
g 4 gQlt), olgsl AHo 7T AZIUE
=4l non—submerged type YETES] AFE H[EO] obA it
Non—submerged type YETES AE F7l9t gEo] Fol A7E
ASsh= Zlo] g ToetA JAAEHIIY. JdEFHE AFY F 27 A
Al71ell b & H7lskes Zlo] e a4 odd AZE ARFEUTH
RFA S4Co=x AdEFES x7] S Hust g A5 did
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Switzerland) & HACE o]Foz A=olth. & AFoA= =AE
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I JEZRECS] RFAE o] 83 x7] A HA0R AEZTHE g
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F ¥ Baxs Bl A7
uebA F 49709 JERVES Yo r A3RE A5 (Table 1).
Table 1. Information about implants placed

Sex Jaw Operation site
Male Female Maxilla Mandible Anterior Posterior
13 u 17 32 4 45
(54.2%) (45.8%) (34.7%) (65.3%) (8:2%) (91.8%)
Implant
Bone type diameter(mm) Implant length(mm)

D2 D3 D4 4.1 4.8 8.5 10 11.5 13

30 16 3 32 17 1 15 30 3
(61.2%) (32.7%) (6.1%) (65.3%) (34.7%) (2.0%) (30.6%) (61.2%) (6.1%)




T4 2% % 2% HCI lidocaine(1:100000 epinephrine %)=
FefdE st 2V duts AT de AETE AAH
AL A A YR A3 FeHeR JETIEE A HIA
AHA FRe HAEHTE EAF T AERE Fooe Aoy
o] & (Bio—0ss®, Geistlich AG, Wollhusen, Switzerland), ¥+ ©]=
23ste] =FTdlee Ao sk 159 3hxtolA 3719 dETE]

3] 54 2d e (Bio—Gide® Geistlich AG, Wollhusen, Switzerland)

7 dEFE digt A4F FEdRE VIEE. del, PETE

4, =o]4 of, Lekholm¥} Zarb
(1985)7F #IAsE e F-sba ®lo] o3t =49 H7h, dSdE A
(Kavo INTRAsurg 300 plus, Kaltenbach & Voigh GmbH & Co,

Germany) 0% & S Ay EAE 02 A5E TS



olZ T Eo| Y= magnetic peg(Smartpeg'™E AAdsty Osstell™
Mentor (Integration Diagnostics AB, Gothenburg, Sweden) S ©] &3}

g5l 2 3 Sl A=A,
|

Al

v

H 2552 SAS system X2 13S o] &35t FA A AT}

(1) 2 =4 21718 1SQ #4¢] B+ 3 25845 =8l

(2) AHAIe 15, 2, 37, 4, 85, 1259 A7 H+ 1SQ A=
Repeated Measures ANOVAZ H| W33 Bonferroni method®
BAGATFFE p<0.05).

(3) Two sample t—test® Aotat kel Huglte] A7 1SQ %ol
o5k Aol & Hol=A] EASAT(FeFE p<0.05).

4) JEHE A HAE AXFL FAFE o] ISQ #kel
AZIEE fFY3% AolE HolE=A Mann—Whitney statistical test®

AT (el p < 0.05).



(5) A=E AYHAS 3 JHE F9 ISQ #tol YETES o,
73, @A o], Fol4 of%-, bone type ° we} zo]7t
AEA, 2 2] we AgAeE 3 A Fol AZIEE Aol7E EA
Wilcoxon sign rank test T+ Kruskal—Wallis Test & 43It} =3t
b o] wet A § 3 ek wiskEe] Aol7t l=AE Wilcoxon
rank sum test == Kruskal—Wallis Test 2 ¥4 vlwdtdct(H-2+= p
<0.05).
(6) Holel 3 /HExre 1SQ # W3k Folxte] A¥AdE Spearman
correlation coefficient & 4 3FAtH(F2+F p < 0.05).
(7) A B9k A5 I1SQ #, 37/0E 5 1SQ 4, 37H€3ke 1SQ #
W3} Fo|7he] A S Spearman correlation coefficient® 413} ch

(F2F p<0.05).



1. 9+ 23

7} AETE AA H 1SQ # W3 (Fig. 1)

72 JEAEC] tal AYA, AY F 1F, 25, 3F, 4%, 8%, 125 Fo
]_

ISQ #& 4T A3t & FaH2 73.0FFHA 6.9 0190 4 3F
Foll 7hg vk gt FAE BT Fig. D). Z4 AVE Fd FAE AE
ox et Wk

Al EA A9} vlwete] Bops W 125 FoARt FA A
A

80 * |
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Fig 1. Change in the mean implant stability quotient (1SQ) values during healing up
to 12 weeks.

* . Statistically significant change compared to surgery (p < 0.05)
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Fig 2. Evolution of implant stability between implant placement and 12 weeks for
implant placed in the maxilla and in the mandible.

* . Statistically significant difference between maxilla and mandible (p < 0.05)
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Fig 3. Evolution of implant stability between implant placement and 12 weeks for
implant placed in the male and in the female.

* . Statistically significant difference between male and female (p < 0.05)
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% Ag Fel mE ABAE @A A3 ¥l T Fig. 4)

72 A7 AR PG FAY QERE] 1SQ ¢ vad A 454
S 1 oF 3Y F H% Aok vhehba @girh AAR/TAR 1

_'Qr
wAb AselA 125704 9] 1SQ #k Wska2 Aol 7b il

78

" e

74

72 v,
70 Anterior

ISQ values

=8 posterior

68

66

Surgery
1st week
2nd week
3rd week
4th week
8th week
12th week

Fig 4. Evolution of implant stability between implant placement and 12 weeks for
implant placed in the anterior area and in the posterior area.
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o}, AZFE Zo|9} A7) AHA (Fig. 5)

8.5 mm #ol9 JZRE= JNAFIE Aol FAAQ u|E ZhA] EH

dol7F 10 mm, 11.5 mm¢l YZFENA A7A8 3704 $-2] 1SQ #kell
FoAg 2ol7k ATk APAg 3L F 7 Az
Atk AZHE dol= AFlolA 370 7EA 9] 1SQ ik Wkl F&Fe v

A A] k.

78 . .
1 [ 1
76 —
o
5 74 -
©
=
g 72 - Hsurgery
70 i | M 3_months
68
10mm 11.5mm 13mm

Implant length

Fig 5. 1SQ readings for different implant lengths at surgery and 3 months.

*: Statistically significant difference between surgery and 3 months (p < 0.05)
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bl AZJE AAT QAP AFA (Fig. 6)

Z17d0] 4.1 mm, 4.8 mm Q1 YZHEA 2HA ¢} 3709 29 ISQ Ft
of F-2lst fol7t QIS T A9 37MYE & AEFHE HA Afole FA
o7 Fo3t AolE Holm 48 mm YEHEVF ¢ £ MHAHS HS

AZPE HAo] A 37/ML7FA 2] 1SQ #k Wshso JTFS u X
AE B

.fl

rir

80 |
78
76 |

H baseline

ISQ values

M 3_months
68

66 -

41mm 4.8mm

Implant diameter

Fig 6. 1SQ readings for different implant diameters at surgery and 3 months.

* . Statistically significant difference between surgery and 3 months (p < 0.05)

q: Statistically significant difference between different implant diameters at 3 months
(p <0.05)

T : Statistically significant rate of change between different implant diameters (p < 0.05)
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A} #be] vpolgh e Azke] AwHA (Fig. 7, Fig. 8)

wol7b 474 o]sel A IF I 484 o]l 2 IFS JETHE]
A A Ael 378 59 1SQ kel 197k AFolzt slSith vl ek 371E3t

ISQ #kel W3} Folgtell= Aol glolth

'—|

76
o
s 74 ; -
g
g 72 M baseline

70 - M 3-months

68 —

< 47 =48
Patient age

Fig 7. 1SQ readings for different age groups of patients at surgery and 3 months.

*: Statistically significant difference between surgery and 3 months (p < 0.05)
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Fig 8. Correlation between age and 1SQ value during 3 months (p > 0.05).
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o142 A%

A b AEHENA A5 ek 3709 F9] 1SQ kel <]
& o]zt gtk o]4l ool #AIGLe] A 3MLA 9 1SQ #
WA shES AFo] 7k gloith.

ol

78
76
74
72
70
68

ISQ values

—— M paseline

4 3_months
64 -
62

graft non-graft

Graft performing

Fig 9. 1SQ readings for absence or presence of graft at surgery and 3 months.

*: Statistically significant difference between surgery and 3 months (p < 0.05)
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Z}. Bone type¥ FIA7Fe] A #AA (Fig. 10)

Bone type¢] D2%1 UZHEA = AHAI2 3712 2] 1SQ #kell
o) gk zte] 7k ANAIRE D39} Dol = #+24d Q= ZFol7F yrehbA] bk
th AdEHE AYHAS 370 5, Al 7FA bone type Z1w3F ISQ 2 F
oJst Apo]lE WSOt 7} bone typeolA 2]HY-E] 37HL71A]

_|C_)r
o] ISQ # W3kE2 Aolrh Qlof, 4ol kG WSt dTFE vAA

100 1

20 [

ISQ values

H baseline

50 3-months

D2 D3 D4

Bone type

Fig 10. 1SQ readings for different bone types at surgery and 3 months.
*: Statistically significant difference between surgery and 3 months (p < 0.05)

1 : Statistically significant difference between bone types at 3 months (p < 0.05)
§ : Statistically significant difference between bone types at surgery (p < 0.05)
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b AY B9 ARG 84 (Fig. 11, 12, 13)

Spearman correlation coefficient ¥4 A3 25 B39 2154 ISQ
2 AHBAZE Sl SHAIRE 3 Y % 1SQ w2 EAl) AHdATLH
AAt =3 25 F 3 LY ISQ #he] WH3E Folok 2§ EI

Atolell i A AZE Bolx| kit

week 0
a0

80 ] -

L

0] -

601 + o+

50

Fig 11. Correlation between insertion torque and 1SQ value at surgery (p < 0.05).
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weeh_12
50

+ +
80 b+t o+ 4+ o+ o+ + o+ o+ +
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+ + + + t .
¥ as
+
o+
N
70
+
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50
T T T T I T T
o 1o 2n 30 40 50 B0
torque

Fig 12. Correlation between insertion torque and 1SQ value at 12 weeks (p > 0.05).

TRANSRATE
50

40
30
20

10

-10

-en

+ + L +
+ + +
+ +
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N ++ 7 +
+ +
4
+
+
+
10 20 30 40 50 60
torque

Fig 13. Correlation between insertion torque and 1SQ value during 3 months (p > 0.05).
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Table 2. Statistical rate of change data for 1SQ values for different variables

P value
Maxilla/Mandible 0.6141 > 0.05
Sex 0.9918 > 0.05
Anterior/Posterior 0.8408 > 0.05
Length 0.6317 > 0.05
Diameter” 0.0092 <0.05
Age 0.3836 > 0.05
Graft 0.9635 > 0.05
Bone type 0.8354 > 0.05
Insertion torque 0.0675 > 0.05

*: Statistically significant effective factor for rate of change between surgery and 3 months
(p <0.05)
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}¥ <9l Resonance Frequency Analysis(RFA) 7} 7i@tE] o] o] &

et B Ao EAHL A non—submerged type YEWEo] gt

B2 ATSolA 27hE, == 370E oo %7] ISQ @8l wistel o
&l ZAbskith. Barewal 5 (2003) vheFdt = &o] A3 ¥ SLA(Sand—
blasted, Large grit, Acid—etched) EW 7] UZHEA 2 ISQ =
= 5 677H = Wis, a9a 859 104 =45 vk v #F A3
ISQ #2 =4l Adaglel 354 7 w2 = B 45 o|FFE=
=4 TI53F Zol7t fller, 65 o] FFEH= kY]l olEraL &t
ol gt Wisles YEUE F& F 27 AT g 71AA FA7F AzE
o] Aol wep JdEHES} F9 =Ale] A= (woven bone)o] T
(lamellamel bone) 2 ThA = o]xkAQl g o= wW3lsh= o] wh
¥ Zolgtal a3t} ©]i= Roberts 5(1988)2 E7] AgolA = LA
A AFao] 657 7HA 2 27ol= 7hE (callus)ol A7)l 654
Y SdIo] A= Ae dEE Ayl JdAshs iolt &

oAM= A™ 5 I1SQ #el 15 5 T7heiivrt dastol 35 $o 7HE
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o REF 700 iAol F Fske Age] naHUh 4

FOIFT ISQ ol BANOE fU% FES ohAW Fse AL

;

Bischof &(2004)¥ Huwiler (2007) s°] A543 dZEHE 9 RFA

Wl = Az nvp Qlt} o]= Abrahamsson & (2004)9] 7oA U=

o]+ Barewal 5(2003)9 A9} AXAd= Ao} 3/L7He] EA44A
W ol o A= Astel 187 xfol= e x| oot}

Brochu % (2005)2 oJAJo], Boronat Lopez % (2008) % Zix(2005)

< P40l ¥ =2 1SQ # A3E dla AAHTE SATHoE F4d 9l
= ZolE B udth A EF Ostman 5 (2006)2 1SQ #hollAd AEE
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ETES A¥Eo] HAAFEY Yun dEA Utk Boronat Lopez
(2008) = AA ol ddzo] ¥ FHIL sHEo] ¥ deksto] dx]H-of
A FAFEYG O =2 1SQ #e 9o &gtk "FH Ostman s
(2006) 8] ATrellM= FAF7F AAFHEG o HL 1SQ #s Kok &
ATolM = AAR/ AT DFFre FA s z2el7F yERbA ekt
Bischof 5 (2004) 2f 717+ &<t ITI® 9EFES] FA] ¥-3t9} A
1 H-3kA] RFA vlaelA Astetat =4 apolwk 1SQ ghell 93-S mlA|
PEHE Holg AF, AAR/FAH T2 FFS vIAA vt
FTh 2 AFeM s dESHES] AAT 3
FE vRoH 8 QAFS FY3 Ao]E Kol Akttt ARA
7F 1SQ #¥ ddAdo] A= A2 Turkyilmaz 5 (2008)°] Brénemark
YEHER AFsto] el A9 EAsh dxk PR vl Axkel dA

st} abA R 37197ke] WMEke HAeA = O'Sullivan 5(2000) 9 AT

Oft

S oA R 1SQ gtel G VA et AOR B F PBY

E2 gyos 7 245 PR F, 2450 9L 1ed o
F7b Bed o

Meredith 5(1998)2 JZHEE il &= =9 AE7F A

Atolo| Al AH Al e} 370E 9] S/ 5 7oA e AolE e
STt o] Barewal 5 (2003) 9] Ao =A3F 1SQ gkel =Fol7F A
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d¥ ISQ kol ZF dETE AAHS] Ay kg Ridsiv . gz
4 Aok AF7HA RFA S4o B3 A35oA ITI® Dental Implant
Systeme tiez ¢ Aupso] woprh ITI® dEHFHELE SLA(Sand—
blasted, Large grit, Acid—etched) EWH g7} o] glom X 7o A}
€9 SS II'™ gdZ=aE Fwxe W2¢el RBM(Resorbable Blasting
Media) ZH= #Fo]7F QUAITE soft tissue attachment”} ©] 5o *] &= smooth
collar = 7Fd one—stage F& W9 Tx2& et ¥550] A
oh ITI® 9E}EZE A9 1257 & 2 ISQ #2 ¥+ Ersanli 5
(2005) = ZdetellM= 55, stetelld= 60& ®adt HF 3lom, Bischof

5(2004)2 60.3, Huwiler 5(2007)<2 652 A5 At} o]=9 <
T FA"E ISQ  #> old AFelA AREE Osstell™
Mentor (magnetic device) 2] o] ®Eeel Osstell™ (electronic deviece)
Z £4% Zlolth Valderrama % (2007)¢] ITI® YZHET} oz 7
71Ae] 53X E vluste] Mentor® Z33 el 8~12 A% =2 S

B

Ao 291 SS II™ 9 Hit 76.29 FA= ITI®
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V. 2

r

A OSSTEM® Implant System® non—submerged type SS II™

VEAE x7] Y EALS A9 4979 YBAEES 4F AR
37093k RFAZ o] g3 #2, ¥Asto] thao g Aginh

o
o
||\
o,
o

1. AAIe A9 3 1, 25, 35, 4, 85, 12 ISQ %k
Ay A5 357 Fo 7P w2 H FAE BT 125 oA AgHA ek
Hlwsto] FAIA S 2 {2t 2po] 7t YERS:

2. A740] 4.1 mm, 4.8 mm < =

m[u

wEolA A%Ag 12F 9 1SQ
el frelst Aolzk Qgth Ed AW 127 F ABAEE 47 Abold]

FANOE fo% Aolzt Uitk YBHEY H70] 49 349 F ISQ

3. skel, |HY, A5 F9, JEFE o], o], o] o, =, A

EdE 27 AfA JdESHE 1SQ ghell 9&s nAA] skt

ool A= Fekl ASANH 374zt ISQ #e] WstRel=
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Abstract

OSSTEM SS 1™ implant stability analysis during initial healing

period by resonance frequency analysis

Deug-Han Kim

Department of Dentistry
The Graduate School, Yonsei University
(Directed by Professor Kyoo-Sung Cho, D.D.S., Ph.D.)

The purpose of the present study was to analyze the implant stability quotient(1SQ)
values for Korean non-submerged type SS II™ implant of OSSTEM® Implant System
and determine the factors that affect implant stability. Resonance frequency analysis
was performed with a total 49 implants at implant placement, after 1, 2, 3, 4, 8, 12

weeks.
The results were as follows:

1. The lowest mean stability measurement was at 3 weeks. There was significant

difference between implant placement and 12 weeks.

33



2. There was significant difference between implant placement and 12 weeks in
diameters of 4.1 mm and 4.8 mm. Also, there were significant differences between
diameters of 4.1 mm and 4.8 mm at implant placement and 12 weeks after surgery.
This result suggests that the factor related to implant diameter may affect the level of

implant stability.

3. No statistically significant relationship was found between the resonance
frequency analysis and the variables of maxilla/mandible, sex, anterior/ posterior,
implant length, age of patient, graft performing, bone type, insertion torque during

initial healing period.

These findings suggest that the factor related to implant diameter may affect the
variance of implant stability, and 1SQ value of SS 1™ implant was stable enough for

proved stability level during initial healing period.

Key words : resonance frequency analysis, implant stability, osseointegration
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