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ISQ (Implant Stability Quotient) 2] A&&-A
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U YZE (endosteal implant) & 2 HEE o 7224 IFE XZ

dol] 9JypA o7 AFHsl= o]F o] ABo|tl. Brinemark =& F3+ dn

ofo
2

Aol IEFESY mWy Holgle =9 AHAAN AHAHESE =/F o]
(Osseointegration) 423t 37 (Branemark 1985), A4 I AdEZ
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< trauma, infection, overloading & T3t}
A= sor7t AXFoR FUIE AL, ®dIo]l AAs] wolA= o r o
B 5 g, £AE dere QA PAR FF %S 3T 5 glojol @

t}. (Meredith 1996)



< ©]&3l Bone implant contacts F3sk= 2ol 7 FE talA v (Albreksson
1987, Ericsson 1994), o] AAR 3o A= A48 = gl Wioltt
At o w7 WAbASHA Rl HUE JAERE T =5 FAste Wol AFEEHA
9k PAPAHALE S & A AE S A FH o] Bone implant contacts S % A
Fo| 4 AR AR Ak A o] | € Aow FAH= Aol
313, XA Bone implant contact¥} WAMAEA FH A= ¢ FABAA T E&

o7 Yebth(Sykaras 2004). T3 30%°)3te €3] Ao Ere dhH
(Wong & Saha 1983), 1997 Caulier 9JA] &8 Aoz ZH3 HAF &
T AR g R o7 4% MdE FEolE FAE e 59 AU v
Fch ey 2 9y -

] <
WE JAest=d w9 f-83kth. (Salvi, Lang 2004).

ol

o)

% o 1A WA HAE 2719 gEdE

ok

o|A|7}A] histology and histomorphometry observations (Albrektsson &
Jacobsson 1987, Sennerby et al, 1992, Ericsson et al 1994), removal
torque analysis (Carlsson et al. 1998, Johansson et. al 1991), pull and
push—through test (Dhert et al 1992)% W2 HMHo] ¥ glor} wrl AA
oldlA, A@Aol ¢lx, BTl o] AeastA Hlrh @A Periotest™
(Siemens AG, Benssheim. Germany) <2 RFA (Resonance Frequency
Analysis) & YZHE A SHo| Zo] o] gstar it}

Periotest® = £4$%S 3= electronically controlled rod”} Xo}i} 91Z
TE ¥ @2 3 HEof 2+ AFE FA S 2 M, periodontal ligament]
damping capacity$} stiffness® =45t AXZ,  Isidor (1998), Schulte
(1993), Chavez(1993)% W gtapEo]l 1 &3t MgdS s 1
#1} Periotest®= abutmentel 71712 HEFA7)E ol zZtize] wel xjpols}

g 4 Q022 technic sensitive 3FY+3 31 3 (Derhami et al 1995), F3F A

Pl

v}

ol

o

o

AQl AdZHJECQ Fx7} —5~+5AF0] o]EE sensitivityZ7} Bttt
(Olive & Aparicio 1990).

RFA (Resonance Frequency Analysis)E YUZHES 1AA 2 Ao Yo
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s FyeE FASHE WHolth. 1995 Meredithi

RFAZLS Z4ek A@elA 28olulel ME 24 Azl el Bage 7
A g 573 weldt stk 1t o] WA, RFAY S JERE 4

o 9o T IS wor JIEUE AA 9 AolHrt= dEZHE fixture’}t
ZAFo 7 el 9l effective length7F =838t 8191, 19960 thE =
ol A= polymethyl—methacrylateo] 94ZHEE embeddingdt & curing? 7]3+

of g} ZFEE Fdt Ao [SQSH X9 stiffness Atelol wi-$ 73k A
=

A& atlth. =3k 20001 Huang% e w=iel 2abd, RFA g FH =]
type, density and levelso] 93] J&FS WO boned}t UZHES HEokI}
ISQ 574 A7} linear healing stage -&<?tell vk Zojm st 54 LA
AHE 75 Ere =1Ekgl 1, 20033 Bischof 5%, RFAZFS osseointegration o=
& Qo Aol & SA71eka stk

AME AdZHE FTHE 1gA AFEE RFFte] 983 = & e QxE B
A3+ =2l Osstell (Integration Diagnostics, Savedalen, Sweden)©] 483} =
o] glom, Osstell o] 9] 9ejx T F34 =A== Implant Stability

Wz

Quotient(ISQ)2}1l E2l= 1-1007HA1 9] A F=2 A&

ZA] AZTAE AYA fixturel] FEN9 X9 FE s AEs] AxsHA] &7
ol dEFESE Zo] AR OoT HEFeA] Fato] = AE FHAUF A ¢
th 2 Ao A= Osstell & ] &3 1SQ =4 29} 2] Bone implant contact#t
o HMIE FAA, olgt TS ZAE Foo AAdE FA AEE ddF F Qe
B3] el AAF MO Osstell & HAZ O AL = QA Fopry] 9

ato] AE =3l
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0. d5dd 2 24

1. A4
7F AT =

RN AT ARG ABAE 24AF ASAAT

(#7 3.3mm, Z°] 10.0mm, RBM ¥%wxz])

N|

L-10

| 23.3 I

O9 1. Ay AFEE JESHE fixtured FA L.

30kg Wl QGFA7F ¢hds] 9 4vtg]d Ao E HAYS %

7h. A

HA v 15 A SR dressings Aldske], 2704 kel Aok A8 7]



e AR 4nkg]e] AAS Ketamine 10mg /kgS ™ FAFslo] Initiation &F
g FARS F38l Propofol 6mg/kgs FHU3tel Al whd AlA, dtet &7
Jd o] HHuHE Al £ (2% Lidocaine — HCI, 1: 80,000 epinephrine 3

sh) sFet A1,2,3,4 A5 AT Intubation= 8.0 size endotracheal

1) gz
W23 2702 XH 7S AR T RAZAQ AEHOR JEPUES AF

2) A1+

W23 27029 XH 71E AF F 6.3mm A4 drill® 2.5mm Zo]2

i)

= 27 3 Agsglon, B Rele] AYeAt gE, AB1E, 282



1% 2. defect®s FASH] S8l 55 AlFE 6.3mm Aol drill

WAE AGH 4vke AL 249 AfARHE M F O ANFAR

N

ketamine 10mg /kg $913}9] initiationd &, @ FA}Z propofol 6mg/kg %
ojate] HAl vk AT e F A Y9 8.0 size endotracheal tubing
& o]§3t9 2.0% enflurane¥} 3.0 L/min 225 FAA A

Flap® /& =4 k3 Al& 3 (0.2% lidocaine, HCI, 1: 80,000 epinephrine

EW), FF AN AATAA A LT AR A A2Y S NG F

AL, A2aS A & A, felA Arst el o, defectE FA

3 F SR Wow gy, A1, 2327 JSHES At 4

suture®} vertical mattress sutures ©| €3 53 s} th
500mg2] ampicillin®< <

1¢ A7 A
AFE AlFEGla miY FRE2IAY §HoR 27U FAAMHE Ayt

fus o
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o, 74 HEE, =2 YA ¥ 70% ~100% alcohol
ol Al 6AIZF B4 AlZTE ool 100% technovit 7200VLC € ° 2 moulding
3+ & EXAKT machine MG—4200) 22 X1 (embedding) 3t t}. ©]= block S
2, AFste] trimming ¥ & AlH =AHS F/7F °F 70m oIt HEH

grindingd}o] Al H

fiid
filo

< WHESTE 27 AlEE H-E staining (hematoxylin and
eosin) & FerAv|Fow AAsqTE 7o Az @ 22 TRE SHo=2 A
Zpslo] Bk Fm A st A AL S Aol JPG file® W39 th. Adobe photoshop
7.0(Adobe AB)oll A fixtureE ©Y Moz wWsksle] AA  fixtured FHF
Image Pro-plus program”tol 4] =439 th. Bone implant contact& F# Qo=
Image Pro-plus program’ellA SAstH o, SAA YA gIdds drs7|
Al 3 ke EHA ko]l fFoFE 5%elste LAV s W 7bx wEAH &

e B 27e] Sehol=g MM 24eo] FEAT B
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1. 944

4utg] el Aol A F 24719 fixtures 2715 o]l EFEte] 2 HsHA
ekt o shue AR Aol AF Hol Aol ALHH. ddH L
2% swellingltt rednesss W3t 959 sign®= #EEA| Agkor, 85
Aol 270, 125 38Tl 1708 YEZRE cover screw’} =Fol 3

o, 5w 439 4FE gk

[ol_

2. OstellS o] €3 YZHE [SQ =H

Ad 179 8F%F A EEoA bone®] cover screwE EF Yil oM F
s Ak Fe 219 YZHE 1SQ SHAE 2 groupBE 23}

o FHAE Asttt. Ay 7] 2o, dET(72.8) % A 17(65.0),
5.3) 0% @A Aols: vERIARE, 8F 9 1279 A{HHYS AR

¢ e ISQEAEA 8F 79.7), (127 74.8) 9 AP 179 ISQEHA
79.3), 1257 (78.0) ol W3 A FAE YERSIT A 27l A

T 859 ISQ FAA7E Y35k 70018H(68.3)F VeI, 125F 1SQFte]
0o=

rr

¥ 1. OstellS o] &3 [SQZ4 4.

HxEZ AE1Z (2.5mm) &Ag2z (5.0mm)
AE RS 72.8(5.2) 65.0(9.2) 55.3(9.0)
8 M2 79.7(9.2) 79.3(2.5) 68.33(9.6)
12 3|MZ 74.8(9.0) 78.0(6.3) 72.0(6.6)
I1SQ FA A &3t £+ BFHAY



ISQ 4% x4 &gol=g AFste] F 21702 JYZHES ds), 72t 39
% (Bone implant contact) S SA3¥ . 1SQY X7} 8
T AR #AE B Wk, BIC A= Hzse A9l

=
o, Aged BF dAT AolE dERiSiT
1

A 17(29.12%), AE27(28.01%)°] 11,
AP (47.78%), AH27(40.84%) 0.2 Al ++ EFoIA T7hsks AF&FE e
ela, 53] A3 27dAE 12%01749 HF-UZTE HFH5E&9 F7IE Kol
AAT} (%2)
X 2. T-UESHE HFE
=z AS12(2.5mm) ASH2Z (5.0mm)
8= M2 38.71(11.88) 29.12(13.31) 28.01(13.11)
12 3| M2 53.94(6.85) 47.78(5.47) 40.84(9.71)
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4. TAZLE Lol 7 £ BICY ISQF3A 3t A##A

1SQst BICS e ¥ FACNME AF2welA 1SQu¥ BIC7 85
(0.916), 1257 (0.697) 2.2 %<& <o AA#AAE Herddtt. o= BIC7F 7t
g oo, ISQ7F o] FhEthE ZlE uEhdlE A xolth ey ol 3] @
o] My tjx7 HAALTol = tiZ=TelA 85(0.808), 125(-0.798) A¥
1A 85 (=0.917), 125(0.339) & thFet JaaAe] A®E Holi 99l
ok ¥ (3)

I 3. 72t EE YdolE BICY I1SQY AFdaA

@83 tZ 29 BIC & ISQ F&A#H @23 E79 BIC & I5Q S&2A

BIC 150 Bl 150
BIC 1 BIC 1

18] 0.80838 ] 1SG -0.79813 1

®lzx: 423179 BIC & [5Q S834

o —
BIC B'%'Q = BIC 1
ISG -0.00723 1 SG 0.338688 1
@8 A%1279 BIC & ISQ A#wz  ®L2TAH279 BIC & I3Q A7
BIC e BIC 1S
BlIC 1 BIC 1

e 0.916827 1 1506 0.697514 1
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o}, heFE A9 caseF V1Eel ALY JTAES wAske Felsk AH s

a8y, YATVFEY Fesk mgow dEd
A FFE Ay F olAAE o]&dd =/HE A
Regeneration)©] 2l&] X&5 1 Y1 =& AFTES Hol1 Q) (Simion et al.

1996 A, Nociti et al. 2000, Ersanli et al. 2004d, Moses at al. 2005)

AA de 2ol Qe A olH, vl JETE AN S A=
Periotest®$} Osstell ©] thEA o]t} Periotest®™= o} FWel 2F 2
damping characteristics® =dsl= 42 AZHZQ #HH S &3 ZovrsE =
A3t= 7)7)0|t) ol A gy 2o]l1 31, Olive and Aparciosol 28] tjok
3 JETE systeme] A&dE g vty FEEHAT. 2v SAHA 9 W=
=84 50 Afololal, AFAQ JEFHEE —5oA +54F0le HIE A E=R
- F FE THAM, AF A g8 AXEHE A—AA ] vlE, A0 Y
ZIPEE FHZo IAAowE Ao stiffstr] WFEol, L& periotest valueZ

UeEbd 4 (1998 Meredith).

I3t Derhami 52 craniofacial implant®] =74 o|A, abutment® HZF<Q A4,
handpiece® angulation®]4}, abutment®} handpiece® FH A<l Ao 23|
A SAAZF Gl 4 lvkar St

AZHES kXS &HslE X 3lyE Resonance frequency measuring
instrumentation® % Resonance frequancyd &% EA1S E3) steady—state

noninvasive test® 7}s3}A sk 7]7]olt) o] WHHL ZHE screw typed Y

_12_



AFE o] &3] 1A E = transducer YZHE] BAAA 71719 FE T ZA] A=
E 9] stabilitys SAHE 4 Stk 3 AZSTE 25 & A7) #AIglo] S o]

7Vs38kth. transducer® UWFA S Z  pure titaniumlE  AFo] Hw 279

(

rectangular piezo—ceramic element”’} H2tgl ZHe cantilever beame] ©& 9l

i

ot F71¢ piezo—elements U JEF2 21355 ol sine wave signale A
Asly, YA kb= resonance frequence analyzer®@ FAlSH= o 8kS it}

Osstell” AH]E o] &% RFA methodE T3 S o] follA 8317 o
of de] AFgHo] gkt

1. Healing phase &<to] UEZFHE osseointegrations moniteringe Sl
11, (Meredith 1998)
2. A7r=0l ZiRlel BHA| loading AI71E AT F+ AEF =8+l (Glauser

& Meredith 2001)

o5 FWHI= o] F2 YEFE] osseointegrations Al Zto] Aol uwhEl
AR o7 F7FetAY HAash FAH= Aol Slil(Meredith 1998), 7] 1174
o] £ YETEE Loadings F4 9% 712 F Utk Zolth. 28y oA 7t
QL7 Sl YETES A dEUE Abolo] ISQ FAYo R g
ZIERol A-EA gta, AHAST ISQE Al FAA ] uwep dwte
Healing period7} Z23H#] A A3zl Zo] itk (Bischof 2003).

a8 1997 Meredithell 9J8ha, ¥HEA Q1 AdoA Osstell” 9 SHAZ &
SE7F vl AP EASQgko] 47018 AHT Toll &4 8.7%we] AH o
FLEZ Wt F Ostell 2 A3 1SQ#ke FLE7F Y GEHE glof
A UEWE AFEE Holx| kgtrh I8 stabled JERE oAM= & o
el QA% i, wEbA] ISQEke] 47 o3 W, SHAE AFHT AT
(Bischof 2003).

1999 Rasmussons < MR1ZAR1D I dCw, AERES] HFAF SHA &

Q¥ = ARbe] 7B Tedt, RFAS 542 1wo] delx dk=va st 1

_13_



2003 Bischof< FR8 %7l Sl YEHEAAE AFHE7F XA eH(ISQF
AA7F A7013h), 1SQ S A 7F 490144e]la, 37H¥ o] healinge] ¥ UThd,
osseointegration® Zlo]gtal sFATE I ISQALC] 540142 BE JEHEL
immediate loading®] 7Fs38tthal itk ok 1SQFte] WA ey JdETEZ]
stability7} &01& W= follow ups Y A5 @lof kAT, & 1SQ#ke] v ¢
ZHEE 27] 125 52 ISQ7F Eoe A A T3] FdEA dojgt skl
o] A3 Ao At 2479 JZSHEZFT 3= ZHo] BEFEAL, A A
219, bone°| cover screwd& EF Y& olf o2 AYoA Al HUT

FHoEY, 2ASACR AV 37HA o2 AlgE 379 AESHEES A9

o

shals, FolA Ay Abd s AA|EkA] ehgtgols, AR7IE B¢ Ay ATk
As HolA okskrt
Osstell & o]€3] 1SQE 4 AA= groupBE BAS W Fx0] s,
A8 A% ISQ #h2 dixTel (72.80), A¥ 1wl (62.0), AF27o] (55.3) 2
2 @A AolE YERYUTE 18y Bishof(2004) 9] =% <ASE 25 A4
Aox Afd JdEIFE ISQ FAE e 1 F 8F AFILdM=
control(79.7), Test1(79.3), Test2(68.33) 0.2 A3 274 FA3HA 700]8}2]
FAE Hol FUh 12F AYFE 2T (74.8), A 17(78.0), A& 27(72.0)
o7, 8Fcf oln FFAR ISQ FAHAE HolF a3 AP 1doA = FdA
7F 23] ofgt wolAl= S 859 1259 ISQFAIE & zkol7t §lo] et

oH

A 27AME SAHCEE 7Y% zolE YEA| = FAAIT STk A
< YERSIH
= YEHE AFES 87 IJATOA 2T (38.71%), AF17(29.12%), A

27 (28.01%) 011, 125 S| AToA = HE2T(53.94%), AP (47.78%), 2
A2 (40.84%) 0.2 Al & EFolA Frlehe Ade dEla, 53 A9 27
M= 12%01742 E-AEHE

EAAA HAel = 72 £ERE BICS ISQY AARAES SIS o,
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it AE 1elals 85l olv] JaAQl Fftzto] Ay H o], ISQ7ke] 12
Fob 2 ko] glo] uebdA R, A Aol o] dukel Smmzleld HAEE Fof
gFollle A&HH R AgFo] FAAHNE dP2dolMs AR AdS
BIC#el AHAom rhsta 9L, ol wet ISQFA % S7hshe 2

WAtk wSh ZF AlEe] whek ISQeF BICS AHds & SACAME AP2elA
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o]9Jo}, =% : Periotest® value$} Implant Stability Quotientel] ®J8Fe m) x| =
i

&, dAAdgew g 2004

Abrahamsson I, Berglundh T, Linder E, Lang NP, Lindhe J. Early bone
formation adjacent to rough and turned endosseous implant surfaces. An
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Abstract

The interrelationship between the degree of osseointegration and
ISQ(Implant Stability Quotient) with various bone defect around

implant in adult dogs.

Min Suk Kim
Department of Dentistry

Graduate School, Yonsei University

(Directed by Professor Moon Kyu Chung)

On immediate implantation, a space between implant and bone is expected
as a shape of implant does not exactly match a shape of root. In this study,
24 implants were installed on 4 adult dogs, 6 implants each. In control group,
conventional implantation method was used with no bonny defect around the
implants. In study group 1 and 2 (Test 1, 2), peri-implant bone defects of
15mm width with 25mm depth and 1.5mm width with 5mm depth were
intentionally made, respectively. The two dogs were sacrificed after 8 weeks
and the remaining two dogs after 12 weeks. The stability of each implant was
evaluated by Osstell'™ at the initial installation and after sacrifice.
Bone-implant contact and  healing depth of  the defects were
histomorphologically evaluated. The control and the study group 1 showed
stable ISQ score of more than 70 after 8 weeks and no statistical significance

of BIC and ISQ were found between the control and the group 1 at week 8 or

12. ISQ and BIC scores were lower in the study group 2 compared to the
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others. In group 2 the wedge shaped bone defect around implant reduced in
specimens with increased in the healing time. From the analysis of BIC and
ISQ changes in the study group 2 at 8 and 12 weeks, BIC and ISQ were
found to have a high correlation. Therefore, ISQ measurement with Osstell™

could be used as conventional and non-invasive method to evaluate the bone

defect of superior portion of implant fixture during healing period.

Keyward : dental implant, bone contact, ISQ, healing period
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