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¥ dFll A= RFA(Osstell Mentor™, Siemens,
Germany)E ©]-&-3tc] AA| dielA A&H o
TUARE A Z@E(GSI, Osstem, Korea)o] 27
HEEE SFsta oo i d3A HolE A
Latsitt

Oo. 972 =2 gy
1. Patient demographics

20059 3956} 2007'd 79 71A] BAbH S
AEFA, =) Fedehdese A o] Fu}
AHY JEYE(GSIL, OSSTEM, Korea)S o] &3}
o UEPE HY F& 1 BAEFA A Z
BE B A e 5590 Sl TaE &
UsME ddez 94 478 ek =
Aol e 29o|m, ojatE 2350]9
o AFLe 04FEH THAA R Tsigh
(B 50.44)+14.16).

|
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2. Installed fixtures

T i ojFuhbt  AEHEGSI,
OSSTEM, Korea)7} 2| (=9It} JZ S EQ] 2]
T9e stk 2] 7070, Aot of 2 317, st



74 2470, e 27 1Y, Arstet 44 242
4719 BEE Bt} onestage Al AlHE 7
2.7} 5671, two-stage A< A 33 -7} 8971

olQth. fixture?] 2732 4.0, 4.5, 5.0mme] 3} T}

3. Resonance frequency analyser

RFAZ 93t A% 2= Osstell Mentor7} A}-4-5]
At} o] Fixtured| SmartpegS RSt
smartpeg®] A1 59} Mentor] probe Atojel] Zl
g o] 249 AL T fixtured] A
Hrbete WAoot

4. Stability measurement schedules

oo

] ZZE 218 & ZA] Osstell MentorE 0] -4-3}

o] ISQ(Implant Stability Quotient)E 73t ©]
7S 18Q1 o] gk 8t T} one-stage Al &9] 735

m. AN
Z 145709 9=2E F 109 fixturer} A4
o7 *‘Jﬂo}@‘v‘r et F ATES o
993%2 vyt JdSHES] ISQ #& tad
71%d wel ERet] £ APt
@ Aot #4A ) & 1SQl
@ Hote] YA wWE 1SQ2
@ Hole Ao wWE 1SQ_DASQ2- ISQI)
@ A9 2 Ao wW& ISQl, 1SQ2, Z 1SQ_D
® 7)€} BF7(A1<HY, Fixture 27, Fixture 2

o]

|, Healing abutment 2|73, Healing abutment
Zo])o] W I1SQL, 1SQ2, & ISQ_D
1. Aokl fIXd [ 1sQ1

1) AA wlolEHE 1)

2EA MentorZ o] &3t ZF& I, 72l AS Adm=31)9 Hi ISQl=
two-stage®] 7% 22} &AY HAA] MentorE 67.77, 3tk (n=700< 78.86° 2 UEFRTE AT
o] &-3ka] ISQE 2 8lo] o] & 1SQ22H3L s Th o AL Aokm=11)9] H#F ISQ1L 71, et
E 1. X0t 2RI CHSH 1SQ1 (ERD)
Holg] g} Gkl ol
P 18Q1 67.77 78.86 75.46
th3-3] %3 #1801 1528 10.64 13.26
7R ¢ ISQ1 31 70 101
P B 1SQ1 71 76.25 74.6
5 A 1SQl 9.996 7.89 8.94
N4 1SQ1 11 24 35
B : 18Q1 75 70.5 72.75
A3 EE "4 15Q1 7.04 6.69 7.22
4=« ISQ1 4 4 8
AA HI o I1SQ1 69.17 77.89 75.12
AA EF HA: ISQ1 13.81 10.02 12.06
A Mg 18Q1 46 99 145




OlSLIAK 2Eet

=24)& 76252 Uttt AX & dd@=4)2]
Bt ISQ1L 75, 3t (n=4)& 70.50.2 vFEbU}
‘Fetn=46)2] AA HF ISQIL 69.17, 3+t
(n=99)¢] AA o 1SQ1-L 77.892 A A (n=145)
75.122 e

2) 1-Stage Al&2 AS$(E 2)
HFA o 739 AFekn=5)9] #H ISQIL 804,
gtetn=40) 81.782.2 UElytl. A7 A
$ Aotm=3)e] FF 15Q1L 77, Fetn=8)
79.88% Yl Adhn=8)9] A FF 1SQl&
79.13, stetm=48)] WA HF ISQ12 814622
A A (n=56) 81.132.2 v}eElgT}

3) 2-Stage Al=9] A-HE 3)

WA AS dem=260)9] HF 1SQ1L
65.35, 3}t(n=31)& 75.102.2 el ATH
o) A Aotn=8)e] Hi 1SQ1L 68.75, atet
=16)2 74442 Yepith A& F(n=4)9]
HF ISQIL 75, dhekn=4)& 705002 viEby:
o} detm=38)e] HA HF 1SQ1L 67.08, skt

H 2. X0 AR [ 18Q1 (1-stage)

0| OHEAN CHSt Tt -

SR JI2t B0 NN TOL PART I 339

71352 Uehdt}
2. Ao AR (2 1SQ2

D AA dolEl(X 4)

WA S Adw=31)e HE ISQe
77.10, 3t2Hn=70)2 84.00°.2 telydch A3
9 AL Aekn=11)9] B ISQ2E 7645, 31t
(n=24)& 80292 JEhGTh AX)E Aekn=4)9)
B 1SQ2& 78, sletm=4)& 7652 JEldT)
dtm=46)2] HA Hg ISQE 77.02, dhe}
0=98)2] AA HF ISQE 82792 A (n=144)
80.945 U}ENITY.

2) 1-Stage Al €9 (X 5)

WA 7S FAm=5)2] BT 1SQ2+ 82.00,
athn=40)& 84.562.2 YElytth ATR e A
& =39 HT ISQE 78, 3tn=8)<
81.632.= UEINT) AFotn=8)9] HA| %3 ISQ2
= 80.50, sfetn=47)9] AA F T ISQ2% 84.06
o2 HA|(n=55) 83.552 vig}yich

e et afet A
HF : 18Q1 80.4 81.78 81.68
) 2] EE HA 1801 5.46 4.19 4.40
704 ¢ 1801 5 40 45
B3t I1SQI 77 79.88 79.09
AR ®F WA ISQ1 2.16 501 4.60
W4 : 1SQ1 3 8 11
B : 1SQ1 - -
A ¥ #© : 1SQL
A4 1 1SQ1 -
AA B 1SQ1 79.13 81.46 81.13
AA 2 B ISQ! 4.81 4.39 453
AF M : 18Q1 8 48 56

(=51)2] A P ISQI-L 74.532.2 A A|(n=89)
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E 3. Xotel 2ARI0l 2 1sQ1(2-stage)
e ol & atet A
H3 : 1SQ1 65.35 75.10 70.65
) T3 A& ISQ1 15.37 14.42 15.63
VB o) 26 31 57
BT 1SQl 68.75 74.44 72.54
AT3 ¥ HA 1801 10.81 8.42 9.67
7H 1 1SQ1 8 16 24
H3 : 1SQ1 75.00 70.50 7275
A= 3 93 1801 7.04 6.69 722
7%+ 15Q1 4 4 8
AA B 1501 67.08 74.53 71.35
AA) EF HA : 1SQ1 14.17 12.39 13.68
AA N4 : 1SQ1 38 51 89
H 4. X0IQ) AR T2 1SQ2 (&)
diole et atet ZF3A
B 1SQ2 77.10 84.00 81.88
g 73 £ Az 18Q2 7.88 4.03 6.36
A% 1SQ2 31 70 101
B I1SQ2 76.45 80.29 79.09
ATH FF #AA : ISQ2 531 4.73 524
A% 18Q2 11 24 35
B 1SQ2 78.00 76.50 71.25
A= 3 WA ISQ2 2.12 0.87 1.79
A% 1SQ2 4 4 8
AA HFF : 1SQ2 77.02 82.79 80.94
AA ®E HA : 1SQ2 7.01 4.62 6.12
AF ME : 15Q2 46 98 144




OIBLINAE LSSIEQ| ORIAN) TSt B - SRE TRt 20| UMK F)L PART T 341
H 5. X0t AXI0 (HE 1SQ2(1-stage)
dlolH &t atef A
B 1SQ2 82.00 84.56 84.27
o3 EF Az 1SQ2 1.90 4.11 4.00
Mg : 18Q2 5 39 44
AT I1SQ2 78.00 81.63 80.64
AFX ¥& A ISQ2 141 3.16 323
M3 - I1SQ2 3 8 11
g : 18Q2 - _ i
A3 ¥ HAF: ISQ2 - - -
A : ISQ2 - ; _
AA PG 1SQ2 80.50 84.06 83.55
AA EE Wz} o 18Q2 2.60 4.11 4.12
AH A 18Q2 8 47 55
H 6. X0t AXI0 2 1SQ2(2-stage)
bl At set 237
B 1SQ2 76.15 83.29 80.04
th %) ¥& A ISQ2 8.24 3.82 7.18
Mg - 1SQ2 26 31 57
B : I1SQ2 75.88 79.63 78.38
AT EE Ha: 1sQ2 6.07 522 579
M 18Q2 8 16 24
T (07) 78.00 76.50 77.25
A EZ #Hz - 1SQ2 2.12 0.87 1.79
M : 1SQ2 4 4 8
WA it 1SQ2 76.29 81.61 79.34
A BE A3 - ISQ2 7.42 4.74 6.58
AH AN : 1SQ2 38 51 89
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3) 2-Stage A& H-HE 6)

W79 AS Fdm=269 HT SQ2=
76.15, 3Ftn=31)< 83292 UERITH A£TA 9
79 Arokn=8)e] M ISQ2%E 75.88, 32H(n=16)
o 796302 JeElth AxE Aekmn=4)2] F 1t
1SQ2E 78.00, 3let(n=4)& 76.502.2 et
Akm=38)¢] AA B ISQ2= 7629, o
(m=51)2} AA H ISQ2E 81.612 A A 1n=89)
79342 VERTH

3. Xloe) X0 WE 1sQ.D =24

1) AA del€(E 7)

W79 A Aetm=31)9 HT 1SQ D=
9.32, 3}2H(n=70)< 5.142 eVt ATR 9] A
% 2rokn=11)¢] H# ISQ_DE 545, st2f(n=24)
2 4042 Yelyt Axe den=49 Fd
ISQ DE 3.00, 3tetn=4) 6.002.2 UEbyich
Aekn=46)9] A HF ISQ_D= 7.85 otef
(n=98)2] A BT ISQ_DE 491 HA(n=144)

80.942 vhe}ytrh

2) 1-Stage A2 A 8)

e A$ Adw=59 HT ISQ D=
1.60, 3+t (n=39)& 2.722 Jebyth AT A
o Aoln=3)e] FT ISQ_DE 1.00, 5 n=8)
1752 vebyith Zotm=8)2 HA| #H ISQD
= 1.38, dtetn=47)8] AA HT ISQ_DE 2552
2 A A (n=55) 2.38% e}y

3) 2-Stage Al=9] A(E 9)

7= A Fgm=26)2 H ISQDE
10.81, 3t<tn=31)2 8.192 Yelch &1 9
72 okn=8)9] T ISQ_D+ 7.13, 3l2tn=16)
& 5198 Jehgth AXe dm=4e BT
ISQ DX 3.00, 3F(n=4)L 6.002.2 e
Aokn=38)e] A i ISQDE 921, ket
(m=51)2] A FF ISQ_DE 7.082 A A (n=89)
7992 JElgth

E 7. Xofel KARI0N (2 1sQ_D (&R

glolE et g} 34

H# : ISQ_D 9.32 5.14 6.43

o 73] £ A 1SQD 11.29 9.93 10.54
4= : 1SQ_D 31 70 101

P : 1SQD 5.45 4.04 4.49

AR %% ¥z : ISQD 8.76 5.77 6.88
M4 : 1SQ_D 11 24 35

W3 : ISQ_D 3.00 6.00 450

RE %2 #x : 1SQ.D 5.15 6.71 6.16
744 : 1SQ_D 4 4 8

AH FF : ISQD 7.85 491 5.85

A £F WA ISQD 10.56 8.98 9.61
AA A% : I18QD 46 98 144
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H 8. X0l X0 (U= 1SQ_D(1-stage)

tl ol & &t sk} A

HF : 1SQD 1.60 2.72 2.59

73 #F @Ak 1SQD 427 3.64 373
W4 ¢ 1SQ_D 5 39 44

7 : 1SQ_D 1.00 175 1.55

A 3 WA 1SQD 0.82 4.21 3.63
M4 ISQ_D 3 8 11
B : I1SQD - - -
A & #AF:ISQD - - -
A% : ISQ_D - - -

AA F : 1SQ_D 1.38 2.55 2.38

AA F& HA 0 1SQD 343 3.76 3.73
AA 74 : 1SQ_D 8 47 55

H 9. X0 AN [ 1SQ _D(2-stage)

o] €l et B F8A

A Hd : ISQD 10.81 8.19 9.39

& @A ISQD 11.61 13.76 12.89

A4 ISQ_D 26 31 57

W : 1SQD 7.13 5.19 5.83

AR FF WA I1SQD 9.75 6.10 7.57
A% 1SQD 8 16 24

B : 1SQ_D 3.00 6.00 4.50

A3 % #3a: 1SQ.D 5.15 6.71 6.16
A% : ISQ_D 4 4 8

A B : ISQD 9.21 7.08 7.99

A #F Azl 1SQD 11.03 11.50 11.35
A 74 : 1SQD 38 51 89
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ol oiA0f (2 1SQ1.18Q2 & 18Q.D

7ol w2 ISQI £A

1) HA dle]H(& 10)

20-39419] A$ Ax@=9)°] Hd ISQI>
78.78, FAHn=14)2} HF-& 755002 VeI,
40-594] 2] A% AAHn=38)2] F ISQL-L 77.63,
I2Hn=52)9] BFE 74752 YEGT 60-794]
o] A% Azn=20)2} Hit ISQLL 6840, FA}
m=12)2] FFL 768322 Ueltrh oxHn=67)
9] A B 7503, FAH0=78)9] A HHAL
75212 AA(@0=145) FF-E 75.122 VERiTh
2) l-stage Al&9 AS(E 11)

2039412 A% dam=49 BT ISQl1=
7675, FAHn=5)9] HFL 782022 YEIRE I,
40-5941 9] 7% =Hn=12)2] T ISQ1L 83.50,
Gan=23)e] FH< 81.8302 vebytth 60-79
Aol A$ odxHn=3)2] H ISQIL 82.67, A

M=9)9] H{L 79228 YEPT} ARHn=19)9]
AA He 8195 FAm=37)9 AA FIL

80.700.2 A (n=56) HTL 81132 & JEIN
o}

3) 2-stage AlEe] AH(E 12

2039419 B¢ qzkm=5)9 HT ISQlE
8040, FAHn=9)¢] HTL 740022 ENI,
40-594| 2] 7% A nm=26)2] F 1SQ1 74.92,
IR n=29)e] L 69.142 V}EVETE 60-794)
o) A% Axm=172] HT ISQIL 6588, FAt
(0=3)¢] HFL 69.6782 UEPFT) of RHn=48)2]
AA BEFL 7229, FAM=4D)S] AA HHEL

702402 AH(n=89) BFL 71352 JEPRITE
42 A 9 A3 u} 1SQ2 #4

1) AA HolE(E 13)

20394191 A AxR0=99 HT I1SQ1
8167, YAn=14)¢] HHFEL 81798 YEINT,
40-504] 2] 7% o2} n=38)2] T ISQI-L 8321,

E 10. Mg 3 o0 2 18Q1 (AIAD
ik dlel® o 1 FEA
Hd : ISQ1 78.78 75.50 76.78
20-39 ¥ #Hz ;1801 4.64 8.70 7.55
A4 1 18Q1 9 14 23
Bt 1SQ1 77.63 74.75 75.97
40-59 T3 AR 1501 8.52 14.05 12.11
7% 1 1SQ1 38 52 90
4 : I1SQlL 68.40 76.83 71.56
60-79 ®F #©3a}: 18Q1 15.92 6.07 13.75
A% 1SQ1 20 i2 32
A Ha : 18Q1 75.03 75.21 75.12
AA EE WA ISQL 11.77 12.31 12.06
AA Mg - 18Q1 67 78 145
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H 11 48 2 o0 [0 1SQ1 (1-stage)

Gk diolEl o e ST

B : 1SQ1 76.75 78.20 71.56

20-39 EF "l 18Q1 432 390 4.17
RS 1o} 4 5 9

i : ISQ1 83.50 81.83 82.40

40-59 EFE WA ISQL 542 3.85 4.52
ME : 1SQ1 12 23 35

i @ 18Q1 82,67 79.22 80.08

60-79 & #x}: 15Q1 2.05 2.39 275
A% I1SQ1L 3 9 12

A Ha o 1SQ1 81.95 80.70 81.13

AA FF HA : 1SQ1 552 3.85 4.53
A A : 1SQ1 19 37 56

B 12. &8 3 =201l (12 18Q1(2-stage)

Nk H ol €l o W A
Hit : 1SQ1 80.40 74.00 76.29

20-39 3 #zat: 18Q1 422 10.14 9.05
M 1 1801 5 9 14

Het : 18Q1 74.92 69.14 71.87

40-59 Z& HWA} o 18QL 8.32 16.46 13.56
B o} 26 29 55

B : 1SQ1 65.88 69.67 66.45

60-79 ¥& WX} 15Q1 1598 7.85 15.10
7H4= - 1SQ1 17 3 20

A H : ISQ1 72.29 70.24 71.35

AA BF AHAA : 1SQ1 1245 14.93 13.68
A A - 1SQ1 48 41 89
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F 13. A2 3 oi=40f (02 1SQ2(&AD

A tleole o e A
B ISQ2 81.67 81.79 81.74

20-39 ¥z Bz I1SQ2 474 395 428
A% : I1SQ2 9 14 23

HE o ISQ2 8321 81.06 81.97

40-59 EF A : I1SQ2 530 6.48 6.10
M4 1SQ2 33 52 90

B ISQ2 75.70 80.46 77.39

60-79 B2 #3} : 18Q2 6.38 3.60 6.00
Mg ISQ2 20 1 31

AA B 1SQ2 80.76 81.10 80.94

AR T WA} ISQ2 6.50 5.76 6.12

AA Mg : I18Q2 67 77 144

I n=52)9] HTFE 81.062% EFGTE 60-79
Aol A% 4 AHn=20)2] B I1SQ1 75.70, FA
(=11)2] HTF< 80462 2 et} o ZHn=67)
o] A HFE 80.76, FAHn=77)} WA B
81.102.2 A (n=144) HTL 80.942 LtElRT

2) lstage Al&9] A-HE 14)

20-3941¢] A% Azlm=4)9 HT ISQl=
7925, GAHN=5)9] BT 824022 JEIN,
40-594 2] 7% o AHn=12)2] HT ISQ1-< 85.42,
YaHn=23)2] HT< 84.872 bk} 60-794)
9 AS AZm=3)9) FF 1SQ1 8267, FAt
0=9)9] HFT< 80.132.2 Yebwgrh oJxHn=19)
o] AA BT 83.68, FAHn=36)°] AA HHA
83478 AA|(n=56) P> 83.552 JEIFTH
3) 2-stage Al&2 (X 15)

20-39419] 7A$ odaAm=5)9] W& ISQl=
83.60, ¥AHn=9)9] WL 814= eI,
40-594] 9] 7% AAHn=26)2] H ISQ1 82.19,
Y72 n=29)8] HFL 780302 YebgT) 60-79

Ao 734 AHn=17)2] B ISQ12 74.47, F3}
n=3)e] FT< 81.3302 Veldth o zHn=48)
o] AA FFE 79.60, FAHn=41)2] WA H-
79022 AR0=89) FFL 79.342 repyih

43 48 2 A% 2 1SQD &4

1) A "lolE(& 16)

20-394)19] B¢ AR@=9¢ ¥# 1SQD=
289, FAHn=14)2] BT 6298 ERI,
40-594] 2] A2 o] 2Hn=38)¢] ¥ ISQ_D+ 5.8,
YxHn=52)2] HTE 6312 VFEFstTh 60-794 9]
AL AxHn=20)¢] HF I1SQD= 7.30, A
=119 F7L 3828 Yebgrh Azn=67)¢]
AA L 573, FAO=77)9] AA HF 595
2 AA(n=144) BT L 5852 UEsiTh

2) l-stage A& 7-+(E 17)
20394) A% ciAm=-4e BF QD=
250, FAHn=5)e] FTL 42002 YEE,

o LT

40-5941 ¢} 7% dxHn=12)¢] H ¢ ISQ_D+= 1.92,
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T 14. 828 & 50l [ 1SQ2(1-stage)

| o o] €] o =3 S8
B I1SQ2 79.25 82.40 81.00
20-39 ¥F A} ISQ2 597 320 4.90
Mg 15Q2 4 5 9
BT ISQ2 85.42 84.87 85.06
40-59 ¥ WA} ISQ2 3.90 3.29 352
M - 1SQ2 12 23 35
60-79 BT ISQ2 82.67 80.13 80.82
BFE A ISQ2 2.05 2.20 2.44
Mg 1SQ2 3 8 11
AR HBF : 15Q2 83.68 83.47 83.55
AR EE A ISQ2 4.90 3.65 4.12
A A : 15Q2 19 36 55
H 15, &9 Y o0f (2 1SQ2(2-stage)
ik tol & o k 34
B I15Q2 83.60 81.44 8221
20-39 EFE HA L ISQ2 1.85 427 3.75
A ¢ 1SQ2 5 9 14
H : ISQ2 82.19 78.03 80.00
40-59 BT WA ISQ2 554 6.79 6.57
A 18Q2 26 29 55
B : 1SQ2 7447 81.33 75.50
60-79 EE WA} : 1SQ2 6.09 579 6.52
M - 1SQ2 17 3 20
AA BT 1SQ2 79.60 79.02 79.34
AA %F HA  1SQ2 6.69 6.44 6.58
A A : 1SQ2 48 41 89
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E 16, A= 2 o1390] (02 18Q2(TAD

oA o] ® F M 34
20-39 B4 : ISQ_D 2.89 6.29 4.96
®ZF WA ISQD 423 6.40 5.89

A4 : 1SQ_D 9 14 23

40-59 e 1SQD 5.58 6.31 6.00
ZZ Az 1SQD 7.77 12.18 10.55

A< : 1SQ_D 38 52 90

60-79 © g+t ISQD 7.30 382 6.06
¥F B 1SQD 10.26 5.04 8.93

74 1SQD 20 1 31

AA Ht o 1SQD 5.73 5.95 5.85

QA EZ W3} 1SQD 8.36 10.58 9.61

AA s 2 1SQD 67 7 144

T {7, A" 9 0i0) (02 18Q2(1-stage)

ST ol E F M %34
20-39 #A+t : ISQ_D 2.50 420 3.44
£ Wzl I1SQD 5.22 2.71 4.11

N4 : ISQ_D 4 5 9

40-59 P4t : 1ISQD 1.92 3.04 2.66
%5 AA 1SQD 4.25 3.77 3.08

N 1SQ_D 12 23 35

60-79 e . 1SQ_D 0.00 0.88 0.64
& #x . 1SQD 0.00 1.27 1.15

N 2 1SQ_D 3 8 11

AA Hd . 1SQD 1.74 2.72 2.38

AA ®F HA o 1SQD 422 3.40 373

AA 7] : 1SQ_D 19 36 55




H2Hn=23)9| B 3.042 LEPRTE 60-794] <]

OIBLIAR &

SCIE0| OO0 et

35 A m=3)¢ BT ISQ_DE 0.00, FAHn=9)

o] HHe 0882 VERITE AHn=19)2] A=)
Fi2 174, FAH0=36)Y] WA HHd2 2722 A

A(m=56) B TF-& 2382 Vel

o0 (= 1SQ2(2-stage)

Zot-

3) 2-stage Al&e] 7

20-39419] AL Axn=5)2] FF ISQ D&
320, YAHn=9)e) HFL 7442 LhEbta, 40-59
Aol 75 Aztm=26)9] i 1SQ_D= 727, ¢

=R IR

=
S

O QMR )N, PARTII 349

49(F 18)

ZHn=29)9] HF& 8.902 & vteldth 60-794 <)

A g
S ol & F M A
20-39 4t ISQD 3.20 7.44 5.93

& #zk . ISQD 3.19 747 6.61
M4 1SQ_D 5 9 14
40-59 A4 1SQD 7.27 8.90 8.13
& 7zl ISQD 841 15.47 12.66
M4 1SQ_D 26 29 55
60-79 i 1SQ_D 8.59 11.67 9.05
5 #A o ISQD 10.62 2.05 9.89
M4 1SQ_D 17 3 20
AA H : 1SQD 731 8.78 7.99
AA EF HAx . ISQD 9.04 13.53 11.35
AA N4 ISQD 48 41 89
I 19. NBEE(1-stage vs. 2-stage)0 ([ 1SQ1, 1SQ2 & 1SQ_D
Aley
Hl o] 1-Stage 2-Stage 234
o : 1SQ1 81.13 71.35 75.12
¥& Hzb o IS0l 453 13.68 12.06
B4 1SQ2 83.55 79.34 80.94
(& HAb: 1SQ2 4,125 6.58 6.12
H4t : ISQD 2.385 7.99 5.85
FF #HA}ISQD 3.735 11.355 9.615
N4 55 (+1 &) 89 144 (+1 &)




A

350 Ol - 2N - O - HEQ - 248

A S J2Hn=17)9] T ISQ_DE 8.59, F2Hn=3)
9] L 11.672 Uebgth o xHn=48)2] A

HFL 731, FAn=41)e] AA) 7L 8782 A
A0=89) HFE 7.992 Jelytt}.

5. JIEH1SQ1, 18Q2 & 1SQ_D &4

5.1 Al&d(1-stage vs. 2-stage)ol W& ISQl,
1SQ2 ¢ ISQ_D #A{(3E 19)

1-stage(n=55)2] 7-% 1SQ1¢] HT kel 81.13,
ISQ2= 83.55, ISQ D+ 23852 ey 2-stage
= 1SQ19) ¥ Zro] 71.35, ISQ2E 79.34, ISQ_D
= 7992 vebytcl.

52 Fixure 2|70 @2 £4]

1) AA(E 20)

fixture2] A7 0] 4mm(n=65)%) 7% 1SQ1¢) ¥
T S 73.03, ISQ2E 79.08, 18} 11 ISQ_DY H
T2 6.142 el 27 o] amm(n=65)%] 75
ISQ19] HT e 73.03, ISQ2: 79.08, 121
ISQ Do #HFE 6142 JEldth HAo
5Smmn=67)%) 7% 1SQ12] HH L 76.54, 1ISQ2
£ 8263, 18]3 ISQ_DY] Ht & 6.09% JEN
ok

I 20. Fixture 20 2 1SQ1. 1SQ2. ISQ_DHAN

2) l-stage A< ZA(E 21)

fixture2] 27 o] 4mmmn=18)¢! 7-$- 1SQ1¢] &
T ZHe 79.53, 1SQ2%= 82.28, Z12] 1 ISQ D9} 3
F& 2728 Yyt AAo| 45mmn=7)9 A
© 1SQ19] HFE e 79.14, ISQ2E 526, 121
ISQ_De] HHFe 2142 Jehgth Ao
5mm(n=30)%] 7% 1SQ12] F k& 82.60, 1SQ2
= 84.83, 71281 ISQ_De] HFL 35622 L}E}
=g

3) 2-stage Al=2] A-(FE 22)

fixture2] 273 0] 4mm(n=18)<1 72§ 1SQ1¢] H
T ZHE& 7040, ISQ2& 77.85, 18] 31 ISQ_D2] H
#e 74502 Vet ZAAo] 45mmm=7)%)
73% 1SQ1o] H 42 7820, ISQ2& 82.20, 1
231 1SQ_D9| Hit-& 40022 eIt 27 o]

5mm(n=30)°1 A< 1SQ12] T L2 71.62, ISQ2
= 80.84, 18] 11 ISQ_D9] H2 9222 el
th

5.3 Fixture 2ol g BA

1) AAGE 23)

fixture®] Zo]7} 10-11mm(n=35)¢1 A% I1SQI1
o] Pt ghe 7271, ISQ2:= 80.37, 18] 1 ISQ_D
o He 76608 vreEhdth A7 o] 11-12mm

Fixture Diameter

dlo]El 4 45 5 %A

H : 1SQl 73.03 78.75 76.54 75.12

EF WA 18Q1 11.53 4.30 13.11 12.06

ot 1SQ2 79.08 81.67 82.63 80.94

EZ AA : ISQ2 5.96 4.31 6.03 6.12

P ISQD 6.14 2.92 6.09 5.85

®Z #HA: 1SQD 8.42 3.86 11.20 9.61
704 : F_Diameter 65 (+1 € 12 67 144 (+1 &2h
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E 21. Fixture ZA0 (2 18Q1. I1SQ2, 1SQ D(1-stage)

Fixture Diameter

gl o] ¥l 4 45 5 34

B ISQ1 79.53 79.14 82.60 81.13

®3 9z} 18Q1 3.98 5.11 4.18 4.53

B : I1SQ2 82.28 81.29 84.83 83.55

EZ Ha o 1sQ2 341 526 373 4.12

H : ISQD 2.72 2.14 223 238

¥Z WA} ISQD 3.63 4.58 3.56 373
N4> : F_Diameter 18 (+1 &8} 7 30 55 (+1 22h

F 22. Fixture 20l (2 1SQ1. 1SQ2, 1SQ_D(2-stage)

Fixture Diameter
o] ¥l 4 45 5 9

He : 1SQ1 70.40 78.20 71.62 71.35
EF HA ;1801 12.50 271 15.60 13.68

Ht ¢ 1SQ2 77.85 82.20 80.84 79.34
EF #HA : 1SQ2 6.26 232 6.89 6.58

it : ISQ_D 7.45 4.00 9.22 7.99
EF @A ISQD 9.31 2.10 13.97 11.35
7§14 : F_Diameter 47 5 37 89

H 28. Fixture ZOIOH E 1SQ1, 1SQ2, 1SQ D(EH)
Fixture Length
ol E 10-11 11-12 13-14 14-15 %3

4 : 1SQ1 72.71 76.43 72.37 80.72 75.12
EF A : 18Q1 9.22 8.60 17.46 6.31 12.06

o 1SQ2 80.37 80.70 80.45 82.96 80.94
T HA o 1SQ2 5.58 6.22 6.52 5.56 6.12

B 1SQD 7.66 427 825 224 5.85
B #HA: ISQD 7.54 5.49 14.78 4.36 9.61
/M4 : F_Diameter 35 44 N 25 144 (+12eh

1€
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=

(n=44)01 7% 1SQ1¢]
I1SQ D9}
A 73 0] 13-14mm(n=40)¢]
7237, ISQ2E 8045, 181
8252 JeEhdth o] 14-15mm(n=25)%]

80.70, 18]

qd e

76.43, 1SQ2+
PFe 4272 JeEhgth
749 1SQ1e] Ht gk

15QDe| H#e

[e]
A%

1SQ19] HF e 80.72, ISQ2& 8296, 1|3l
ISQ_De] L 2247 Jelyit)

2) 1-stage Al&9] 74H(E 24)

fixture®] Zo]7} 10-11mm(@=7)<]

o, o

E 24. Fixture Z0[01l ({2 18Q1,

e 79.86, 1ISQ2= 80.86, 181

ki
e 10022 etk A7l

735 18Q1¢]
1SQ D&
11-12mm

1ISQ2, 1SQ_D(1-stage)

(n=44)%] 72 1SQ1¢] 7
1SQ_ D.4

83.82, 181

th A 7o 13-14mm(n=40)1 7

2 80.83, ISQ2%= 83.59, 181
& 2652 JeEhgt) AA o] 14-15mm(n=25)%1 73
© ISQ19] HF e 82.57, ISQ2E 84.50, 1¥]

£ 8076, ISQ2:=
ﬁ—?: 3.0622 VER
49 1SQ19) Bt
ISQ_D9|

I ISQ_ D9 Hi& 19322 eyt

2) 2-stage Al&=o A-HFE 25)

fixture®] Zo]7} 10-11mm(n=7)%]
BT ZEe 79.86, ISQ2= 80.86, 18] 1L
BHFE 1.0002 eyl 2 7Ao] 11-12mm(n=

3% 18Q1¢]
I1SQ_De

Fixture Length

dlo €l 10-11 11-12 13-14 14-15 287
4 : 1SQ1 79.86 80.76 80.83 82.57 81.13
¥Z Azt : 1SQ1 5.84 4.99 2.85 4.59 4.53
B 18Q2 80.86 83.82 83.59 84.50 83.55
®ZE Hx: 15Q2 5.38 331 3.85 4.05 4.12
P : ISQD 1.00 3.06 2.65 1.93 2.38
EF #z: 1SQD 3.96 3.44 4.06 328 3.73
7h<= : F_Diameter 7 17 17 14 55 (+12Eh)
(1&g
T 25. Fixture Z0OI0| 2 I1SQ1, 18SQ2, 1SQ_D(2-stage)
Fixture Length
t o] ¥ 10-11 11-12 13-14 14-15 %387
B ISQ1 70.93 73.70 65.74 78.36 71.35
EF #x o ISQL 9.05 9.26 20.90 7.33 13.68
B I1SQ2 80.25 78.74 78.13 81.00 79.34
®Z Az 1SQ2 5.62 6.80 7.10 6.52 6.58
7 : 1SQD 9.32 5.04 12.39 2.64 7.99
x5 HA 0 ISQD 7.30 6.33 18.09 5.40 11.35
N4 : F_Diameter 28 27 23 11 89




OIBLIAK Y=2HEQ] Of

44)91 7% 1SQlel H kL 8076, ISQ2=
83.82, 18]a ISQ_De] HT 3.0602 UEMRL
t}. Aol 13-14mm@n=40)¢! 74 ISQ1e] HF
Zke 80.83, ISQ2= 83.59, 18] 1 ISQ D9 HiF
& 2652 WERsTE A7 0] 14-15mm(n=25)Q] 7
2 1SQ19] HTF FHe 8257, ISQ2E 84.50, &)
I ISQ_De] H#& 19302 byttt

5.4 Healing abutment 2} 7o w}& £

1) A dlo]E (& 26)

Healing abutment®] Z7o| 5mme]3sHn=56)%]
AL ISQ19] Ha < 74.54, 1SQ2&= 79.70, =L
2311 1SQ_D9] H#& 5322 Vet Z Aol 5
ZFmm(n=82)2 A% 1SQ1¢] HF & 75.18,
ISQ2%= 81.74, 18] 3 ISQ DO HIAL 65608
veldth 27 o] n]4m=6)9] 7% 1SQ19] Hot
ke 79.83, ISQ2+ 81.67, 8] 1 ISQ_De} #H
& 4178 elygch

2) l-stage A& ZA(E 27)

Healing abutment®] 2Z]7J¢] 5mmo|sHn=20)<!
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ISQ2E 8452, 18] 1 ISQ_De| B#& 1972 1
B, Aol nlAm=6 A% 15Q1 BT

£ 79.83, ISQ2% 81.67, 18] ISQ_De| B
& 4172 eyt

3) 2-stage Al&9] 7$-(E 28)

Healing abutment®] 27 o] 5mme]dHn=36)<!
749 1SQ19] Hi 2 71.64, 1SQ2:= 78.03, 1
21 ISQ_D9] 2 6392 UET) 20l 5
Z¥mm(@n=29)¢! 7§ 1SQ1¢] Hi & 7115,
ISQ2E 8023, 18] 11 1SQ_D9] H L 9.082 1}
2354=4

5.5 Healing abutment Zo]of] w2 &

1) A ©lo] & (3£29)

Healing abutment®] Z¢|7} 3mmo]3Hn=56)21
Ao 1SQ19) WF e 74.84, ISQ2E 8031, 1
2131 I1SQ_D9] HF& 5552 vhelydth Zolr} 3
ZZmmn=82)¢) - 1SQ19] i LS 74.95,
1ISQ2= 8128, 18] 3 ISQ DO HHL 63302
vehgoh 2ozt v dm=6)¢] 725 1SQte] ¥

7% 15Q18] B e 79.52, 1SQ2E 8270, 11 Zhe 78.88, ISQ2E 81.88, 12} 3 ISQ_D| B
231 1ISQ Do HFTFL 3.152 JEbytth A Ao| 5 2 4148 Jehyith
2Fmm»n=29)0] 7% 1SQ1e] HFF S 82.55,
T 26. Healing abutment 201 [I2 1SQ1. 1SQ2, 1SQ D(ZIAD
Abutment Diameter
o] & ol &t 5 7 vl Z3A
Hat : ISQ1 74.54 75.18 79.83 75.12
& "zl ISQ1 8.30 14.50 3.13 12.06
G 1SQ2 79.70 81.74 81.67 80.94
& "z ISQ2 5.18 6.80 225 6.12
By . ISQD 532 6.56 1.83 5.85
X& #HA: 1SQD 7.31 11.18 4.17 9.61
/W4 : A_Diameter 56 (+1€eh 82 6 144 (+12+h
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H 27. Healing abutment 2101 (2 1SQ1, 1SQ2, 1SQ _D(1-stage)

Abutment Diameter
Bl ol - 508 5 2% u) 4 2317
H# : 1501 79.52 82.55 79.83 81.13
X HA : ISQ1 4.14 4.76 3.13 453
o 1SQ2 82.70 84.52 81.67 83.55
¥ #HA 0 1SQ2 323 4.82 2.25 4.12
it 1SQ_D 3.15 1.97 1.83 2.38
¥ #A} o ISQD 3.65 3.82 4.17 3.73
N4 : A_Diameter 20 (+1E€eh 29 6 55 (+1E8hH
H 28. Healing abutment ZZ0{ [IE 1SQ1, 1SQ2, 1SQ_D(2-stage)
Abutment Diameter
dlo] & 5 ol&t 5 23 ks %A
g 181 71.64 71.15 - 71.35
EF WA - 1801 8.65 16.23 - 13.68
B I1SQ2 78.03 80.23 - 79.34
¥ |A o 1SQ2 5.27 7.20 - 6.58
Hd : ISQD 6.39 9.08 - 799
X3 BA . ISQD 8.41 12.86 - 11.35
7047 © A_Diameter 36 53 - 89
H 29. Healing abutment ZOI0 [IZ 1SQ1. 1SQ2. ISQ_D(XMH)
Abutment Length
o] & 3 o]t 3 z23 ey A
it I1SQ1 74.84 74.95 78.88 75.12
R P (N 0)! 12.13 12.65 3.36 12.06
Ht o ISQ2 80.31 81.28 81.88 80.94
E& HA 0 1SQ2 5.88 6.56 2.36 6.12
H . 1SQ.D 5.55 6.33 3.0 5.85
®&F WA 1SQD 8.68 10.63 4.14 9.61
N4 : A_Diameter 55 (+1€&&h 81 8 144 (+1€2h
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2) 1-stage AlE9 24(F 30)

Healing abutment®] Zo|7} 3mmo]|&Hn=24)<!
739 1SQ1e] Hi e 79.68, ISQ2& 8242, 1
2] 31 ISQ_Do] H#-& 2712 veyith Zo]7} 3
Zmmn=82)Q1 7% ISQ19] HF 7k 82.88,
ISQ2: 85.08, 12] 3 ISQ_DS] HFL 22002
bttt Aol 7t vl dn=6)%] 7% 18Q19]

2. 79,83 I1SQ2= 81.67, Z18]1 ISQ_D9] H
£ 4172 JeElych

2] 7 ISQ_Do] HFL 7.74=2 JEbydth Zo|7} 3
ZZmm(n=82)3) 7L ISQ1S] HH e 7141,
ISQ2E 79.59, 283 ISQ DY HF& 81822
veRgth Zol7t v dm=2)Ql 7§ I1SQ19] H

£ 76.00, ISQ2E= 82.50, 18] 1 I1SQ_D9] H
L 65002 veERTH

=
El
]

ABUEY YL e PHe AF
3) 2-stage A& A$(F 31) g3 9] AME, ERRL, WA AR 5o wge] Ab
Healing abutmente] Zo]7} 3mmolahn=3el &0} gt} ke A3 B ALEL ABH
A2 1SQ19] BH FHe 7094, ISQ2E 78.68, 1 E F99| 74, 244 59 ddoz a4
H 30. Healing abutment ZOI0M [}E 1SQ1. 1SQ2, ISQ_D(1-stage)
Abutment Length
go] €l 3 o]} 3 23} ol A
B : 18Q1 79.68 82.88 79.83 81.13
¥ |A o 18Q1 432 4.62 3.13 453
B o 1SQ2 82.42 85.08 81.67 83.55
X3 HA  ISQ2 423 4.02 2.25 4.12
B ISQ_D 27 2.20 1.83 2.38
%F #AA . 1SQD 3.74 3.84 4.17 373
7§14 : A_Diameter 24 (+1&2h 25 6 55 (+1g2h)
H 31. Healing abutment Z0[0fl (2 1SQ1, 1SQ2, ISQ_D(2-stage)
Abutment Length
dlolEl 3 o3} 3 23} ) 4 237
B I18QI1 70.94 7141 76.00 71.35
¥5& HA : 1SQ1 14.58 13.38 2.00 13.68
B 1SQ2 78.68 79.59 82.50 79.34
EE A ISQ2 6.39 6.73 2.50 6.58
"yt ISQ_D 7.74 8.18 6.50 7.99
F&F #Hx: 1SQD 1047 12.00 0.50 11.35
704 : A_Diameter 31 56 2 89
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Penotest®»} Resonance frequency
& Osstell Mentor' "7} A}&5 o]
ot} o}Z] 3} Osstell Mentor™2] 73-%- Periotest®
B o WY Ba9 AHE dehe

Periotest® 2

v st
o>
—{N fo N

]
M
1
2

M =
1z £
o gL
o, 4o Mr
" ol

é
<
@,
m
1_,
Obo ol o

= Osstell Mentor "ol H]&j M2 &
ol RIZFekA] X3t fixtureo] 21§ FA] ¢4
& Hrkske die A FHdsia AY 3
F9] fixtureo] £4-& & 7F5Ad0] glo] AbgA
9] Ago] ZAEA T  Osstell Mentor =
Smartpeg s FHE o 4] 2§ F< implanto]
(G E4e FA Yol RFAE ©]43 4=
BES| Mg Wt O AaEe FA
Osstell Mentor™-& o] &3] QT BE o] oA
= 54 % v Hzgh-& ¥ ghgh 1ISQ(implant stability
quotient)gt= AFESHA Hl3 ISQE 194 1004}
ol9] goz EAE oA Meredith*® 52 1SQ1
= 50Hzol| @3ttt sttt o}z 71A] 1SQY]
B4 w2 U AFE o] FolA|A] ekgkA|nt
Balleri 52 ISQ 3to] 5794 82 Alo]d w A=
TE7} A8 ZRato] Hltn a9 ¢ 9l
oo Bastdr}.

UESHEY dA S FUA717] Y&l

T o] F ARt 9 Z T E (Dual thread implant,
GSII, Osstem, Korea)t= fixture bodydl] 12¢]
macro-threadE FA 8t 1 ¥ o micro-thread &
FEA7l TR fixture AEHE9] macro-thread
Holle 7 e AF E2 d7]skL, st RoE
shute] Wb 55 Q1713 Fejoit) dEdEY]
/g-t‘:l—l?_t _47\1:'_01] ;Gx‘_;_]s} AEHYAE ﬂt @)
HE Holm, ke WArEST) A A &3l macro-
threade]] 238} 27] 3 =1} 9} micro-threado]]
e 2 1ERAY Z0l2 A 8 BUE D

% % ddvke Aol sloh.

e 2/0Ye] S FE a2
E9 e/l 1e8 £ Yed Y9EGEd ¥

WA 2]+ ZA machined surface®} rough surface
2 TR & 5 glon & AF Algd olF
WA dE2tES] W #]2]& rough surface?]
RBM3} anodic oxidationg ©] &3+ T 7}x] ¥hy
o] o]&=|%lt}. RBM(Resorbable Blasting Media)
AL AQZHRES T EA Ao WS
At ERE AZA FAste whgoem
hydroxyapatite powder”} A}8-% It} Blasting g
ot AZHES FWoe 12-1.8m A9
pore7} A= o] pore W52 bone| ingrowth
7} owaeel A AgEE Zaw
Anodic oxidation® A3 dd] E|lelF YZTES
42 F PRGE 2ol Hebeel Bl 43 2
38 Fste] TiO, 2 FAste Ao EelE

=
o] EH| porousd FZE FAI YZTTUE=R
SA o] FAEo] 48l FgAlo] Fon
FE&ol2e £Fo] WAHTE AHo] gt

Buser 52| 19| A= machined surface$} rough
surface AFo]9] ISQ Fhollv Abol7t 9ivhm B
gou £° 2o d7e) w29 rough surface
Held JEFE 7hol= ISQgkel & o]} ¢l
= Ao E Ve & Ao e 29 A7 U
< W2 AF8A gk

B A 13 eEY 23 o B2
2 A, eh: sete], el 32
52 15Q2) Fo] 5L AL FeABAT, =9 B
2ol & & healing capacnyi el 0}04 SR
O 2 I1SQ29] gho| St = b e A& gl
4= %A ©]& osseointegrationol] #a)A] L X
71&9] AXAEH} A zolux] FA| T Osstell
Mentor " & o] &38t] JEZHEC AY A Fo
NS AFACR 2] 1 27] AHA
2 &+ ddivked 2 g9t g &
sl

o

Az e 2.
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- ABSTRACT -

Evaluation of Stability of Dual Thread Implant - Clinical Assessment
During Osseointegration; PART 11

Jin-Ho Heo", Si-Yeob Kim", Ju-Youn Lee”, Chang-Mo Jeong3), Yong-Deok Kim™

1)Department of Oral & Maxillofacial Surgery, School of Dentistry, Pusan National University
“Department of Periodontology, School of Dentistry, Pusan National University
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Purpose
This study was performed to evaluate the stability of dual thread implant using resonance frequency analysis in human.

Materials and methods

Fifty-five patients(32 males and 23 females) with a mean age of 50 years and 1 month who were treated during March,
2005 to July, 2007 in Pusan National University hospital. Totally 145 dual thread Implants were installed and initial stability
was measured by Osstell Mentor™. After 3-6 Months, secondary stability was measured at the time of second surgery or
before prosthetic treatment.

Results
At the time of 1st surgery, average 1SQ value was 75.12 + 12.06. Only 1 implant was failed during the healing period.
Before prosthetic treatment, ISQ values were measured and its mean value was 80.94 + 6.12.

Conclusion
These resulis suggest that the increased stability of the implant verifies the clinical relevance of double thread implant.
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