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SAAE dZHEAA AR5 FHE}
PEZHE M= miFpHpete] A
Tl o5 ek el
Ao, gRE, HYS, AUz, AE
LME 2 dofihz E5E et AdA o) afrere o
2 AR Aol JLZHES AR Fo=H dEHd
A3} JEFEE A ubAZ S AXEA oAl e B AeErt opRt A7k o o S A JE=
Aoks #%gl Qe 7Pg Gabdoln, Aol wpy & 5 T wRRA o] g Y]kl wh 2] - SA] 4
o7 olg HolAu glon, e Ed utek g W S5 ok B 2Iske 5o e IRl MY, &)
wola ek, ol2jst ANES wiFoE Aoz x| HAY
B REAT I S7] delo] Ay F zolels B ORIe JZRES ARst sk ket fIsk
A WAZ A, 47 F EAekEel AT Ha o A WS o] 2] /Mt Aeoletal &
=0] FEIAL, vEIE 2] o]22] EA]e) FA] A ek 1S Pl SAlskE E4jo] 8ol #slo
o WA\ 9lo] JEFES ARstn 27)8k s FAsh AL SloH PYRS] HaA 9 e AR
Foll gt Buso] 4 S7kskar glek A= ob LA QA ekon], @x] YEFES] YAl
JE) A Af F AIHIES Aehs wpge . FAE SR ARl Asay, Y 90 2Rk
A 5 HAHQ) PHF N 229 26l gajo] A7 sl sl YFE W A o® dHA QTP Y=zt
A DoF FHS A B opel gugEst g B QMRS SAshs Wl ozs n7te el v
FHo A gogA oz Bejd o) Agise 7HA O] Atk H7 ARl R 0 B 24
A 28 £ YT Schropps-S 4] 5 6~12 A5 AW, FEH AAH AAR, pull out / push
Aol BE 1.5~2mme 527 243 B outtest 5O] oM 7oA O R = TR % FAL
40~509%2] WA 9} Fo] 7 ibgeh=r] o= opE BRINES, AR ZAL ARES 57, Dental fine test,
A 3702 el #Agstthar SFITd. Carlsson 5 2 917t FRFI A 5o QT 7. o] F FRFIR 14
oA Al3S A717Ee AT WA F AG 60 WS A AEs BT 9l AeAE 2@
FQF23%0] A xT 240 9, 15 5 Bk 1197 Bl FAEAL AT i uiA 9 Aws kb
LAY B e, A QZJETL 7P A F8shs FIEE Fok ok
FHE SA] RS A ol A HA| 9l =5 W7k WA 1 gle] JEsE wAr
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1992 Misch
AN E27F 7] ddet el met 245
FATE 0, ARl B 0 B = Y EE AYS
il 2 2HA|A] cutting resistance S Z75H= W, 24
7 (Bone biopsy), Densitometry, microradiogarph,
Ultrasound, Computerized tomography (CT) o4 HUZk
& o]gsh= 1 sol kY.

FToll= YTE 2514 CTE o83k o] ol
853 ik 1980 o] F%-E CT+= Cross—
sectional image ¥-41& §9 YEIE 7] A ko] o]
SEo1A ko CTe A4919 sz, 9422 A
< 912, Hounsfield Unit (HU)S o]-g3f] IUE
A QlonR £2 APETE AH-EoA 1
tH19 1995 o] Hounsfield¥ computerized
transverse axial scanninge ©]-8-5t0] AU} Sl
O] AR 3 JEF otsl= S AlAslS o
HU%EC. 2 22 9] attenuation coefficientsE 27544 0.2
ST 7 kAl STE?. F el AlEA e
Cone—beam® CT (CBCT)7} 3h9] 315 FallA <
ke BRUOIEE & 7 oAl A7 AlRlo] 2 =

ool 22 7o] GlojA] tol 22092 11 Q)T
TolME A 5 FA] AR EZFES] QMY
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II. AN E D HiH

sy QR A3l 2010 6€4E 2010
EAE A 5E Q3 st x5 A9 A

CBCTE 9% 3415 v o= Algsigion], 24y
A o= AN AR} ATHE A& F-9jof] 2-EA] o
T 950 Sl AL Agt o do] Fo] 2AEA] b= T
7 obsato] EAlshe gt #6714 ool F3 -l
AP ZARE WS- o] Sl Bk 5 ATtellA A
SleoiTt. A ido] | Sk F 377 (A} 251, o
AF129) 01 0H i A® 5244 (AW 15-77
ADSAck

121, 037} 57g) o] H], 7t A 58
77A) ek T S B Aol £3kA7 o), IHbA

Q11 WA 0 % & F 453 2918 el

2. Y=HE

AZHEE= o7} (8, 10, 12, 14mm) 217 4.1mm
9] SLA Active(Sandblasted, Large Grit, Acid—etched,
Chemically—active) 3™-& 7} Straumann Bone Level
QI HE (Institut Straumann, Switzerland) 56717F AR
=] ch(Fig. 1.

Fig.1. Straumann Bone Level Implant (Institut Straumann
Switzerland)



Fig.3. Example of ROl in Group B

3. Y=E A CBCT 92 5% Hounsfield Unit
HU# S

UEAE A7 A A4 9 7 Aol g F7kE A8
atglom ek RS Al&stal ozt A L
radiographic stentZ #2519 th Radiographic stent 7
2 3 Cone—beamd CT (AZ 3000CT, Asahi, Japan) &
st A5 F9& Fo1st % On Demand*Software
(Cybermed, Korea) 27385 o]&3}o] 2]5] 9o
AXIES 7P 258 & Hounsfield Unit gt 57438F
AT 2] & SA AT, Ak A oA Region of
Interest (RODE x| ¢}9] apgC 2 Zo] 3mm, 47
4mm?] AAMGE 0 7 7 T Bone densityS S5
ok ] $ 54 A5 A9 B ROE 9 d@o] ¥
Y et B A] G SHEE U] Zh el A
Bone density = 574 31%{tH(Fig. 2,3).
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speed round bur$} 9] A7) T o7 xﬂ aksias i
% B TR EF] wet guide drill. 2mm twist
dril, 2.8mm twist drill, 3.5mm twist drill& X}l 2 AF4-5}
of 2 7 YA skl F 2.3 749 counter—sink drille
A3

UZAES YA E a7l A sPaA s EE (INTRA
surg300plus motor, KAVO, Germany) ] YER}=
Insertion Torque Value (ITV) Nem) 9] H1gke 7=
3}3dt} 1% OsstellTM Mentor (Integration Diagnostics
Ltd, Sweden)  ©]&-3] ¥21F0r 45 otk &
Ao A JEGdE 1AFISQ e e
U HS5olA] 2/, ASelx] 29 Alsisto] Hargks
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[$2]

A

TS oFg A9, HUgkel ke 2o 2 5
ato] ITV#} ISQak Aol AaHAIE EA8H3iTt. o
ol wEbA = Aokt sotow skl A -9
o whepAl = Aot AR Aol A SRl A sfef
TANE STk HUgkel whebA = Misch10) 9]
Fol weh D1 (1250 HUCAD), D2 (850HU®]A
1250HUv] b, D3 (350HU® 1/ 8507%h), D4 (350HU
njgh 0 2 BEEITh ek A A SIS W] 5 5
ARl A, B4 A5l Ak B w-Fsto] W]
T SAIAF fell whE HUB TV, 1SQ#ke] Adkat
AL AT

ok

Mg

6. A8 -4 (Statistic Analysis)

SPSS 16.0< ©]-8-stof EA418k4 1, HURE ITV, ISQzk
O] A= Pearson JHAIGE o] &ato] #493191
om Ao 2 o] TR AL AL Spearman
FBATE ol &3S 7o TS pK06E 7IFoRE
EpEs

WTable 1. The correlation between [TV and ISQ according to
arch

Maxila ~ Mandible

TV=ISQ [TV-ISQ
Correlation Coefficient. 520%. 720%
Sig. (2—tailed) .009 .000
N 24 R

1. 941 Z 1}

1. TRoFsE U T oA Q ZHE QMY T vz
AA3A

1) k%

AotellA TTVEKE 1SQgke] 3= ool Al

thp=0.09). stetel A 1TV 1SQake] A=

9J4Jo] 2tHp=0.001) (Table 1).

2 2954

Aok ARl ITVHE 1SQaE] A= oA
] AT E=0.129). e} FAF-elA] ITVEEZ ISQFk
o] A= frelAol ST (p=0.022). atet 414
oA ITVEE 1SQ#e] AdaaAlE fredol alth
(p=0.001) (Table 2).

[«

o

== R=1

3) HUgkel wh& 257

D2 L5l ITVE ISQake] A= &
AT p=0.253). D3 =LA ITVE ISQEES] A
A= F40] AN p=0. OOD D4 ZUEA
[TV ISQ7ES] AadA = fodol At
(p=0.009) (Table 3).

ego]

2. 14X S AY offo] mE UL AE wif
A7) A9

1) HUSHTV ] A3

Zek AcllA HUSH ITVE] gl eide] slsic
(p=0.999). Jt BellA] HUSH TV -t Al = -9}
SHEellA B fredo] gtk (3 p=0.004, SH-
p=0.012) (Table 4).

HTable 2. The correlation between [TV and ISQ according to installation site.

Max. Anterior Max. Posterior Man. Posterior
TV=1SQ TV=1SQ TV=1SQ
Correlation Coefficient 631 .5 36+ B74+
Sig. (2—tailed) 129 022 .000
N 7 18 31




HTable 3. The correlation between [TV and ISQ according to HU value

D2 D3 D4
mv=18Q mv=18Q TV=1SQ
Correlation Coefficient .500 .536* .139%
Sig. (2—tailed) 253 .001 .009
N 7 38 "

WTable 4. The correlation between HU and ITV in groups

GroupA  GroupB  Group B
upper lower
Correlation Coefficient  .037 .506+* 444+
Sig. (2—tailed) .862. .004 012
N 25 31 31
2) HUSHISQS] “daat)

ek Aol HUSF 1SQ9] “daAl= fr2/do] $lich
(p=0.431). &+ BellA] HUSHISQQ] kAl = 7<)
SHollA B freldo] lsink (G p=0001, s
p=0.002) (Table 5).

Iv. &

¢ R84
W A2z poleh FAo] A Hojof Fhrt Ao}
A F- ke A Bl Az o] e S g

A} A 57|e] G Q8 HA] & SA] YEHES
A58k W o] Schulte$t Heimke'™ ol 2JallA] /g w.
15 B8 /MEH A o] F B ATE FElA A48
ol Ao 2tk Grunder 59 37t
SA YIHE S S-S B Ay} Adotol A= 924%,
stetol| A= 94.7%2] BEES Htky Lot
Gelb” 5 73211 i 9] ZRHES A] -S4 ¢
EHE] JFES o7} lrkal WSl

20 49 JIAE AN FYS WA F AR

WTable 5. The correlation between HU and 1SQ in groups

GroupA  GroupB  Group B
upper lower
Correlation Coefficient 165 638 543
Sig. (2—tailed) 431. .000 .002
N 25 31 31
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I} HEe) 3197} st WA 9} HE RASEE A
2 Ato] o] Alzto] ZHAE]= Aot} 12 3 W defect]
Zlo], 219 technique 5] SAI

ol T S T, QJEIAES] 27
Al A7 QUEFES] AJFel Ao}, 9l

PEIES T

1>

—
i

[l

(RO 1%
M 1o

o ik
JN o

Koo
(m 2

ol FIE T2 AR
EAL9] U5, 275919
F99 S ke 53] YEHES] S
S4% g4 9o
TRHE AHS A% H

A 5459 %

o 2L
(o

> e
[h=2

e Ol
=}
ki
o|r
)
o
ol

£
=
=2
o
ofN
o

>4

2

B

=

ki

i

offl

N

[0} .
b T
TS

rlo
IR AN ONS )

r
D
5

i
o
il
ok
+
%
oy
E=)

ol
{00

O
il mlo

S
=
S

14,
m
o
oX
o
o
Kk
[e]
N
(o]
——
b
rr o
o
R
=
kr
=

)
ut
e
[
o,
;S
52
rlo
oM,
o
s
luj
o
o, T
N
o
N

™ go %H[L (&l
SU (&
i & <
s P
gz
S )
i )
YN E
_lau mE
© i)
Ho
e} offy
N
52
lo
G
Ho
=2

=)
oy
[o it AL >

e

Ol
~
X

4

)

2
o
(S
o
oo
=
ok
rE
rlo

yig)
=
rx ikl
>
2

=x °
%
R R
Pty
| _Ol
i
S
e
=
P
o
»
i)
12
|o
b
e
ol
ook
|o

o
ot
_O‘L
=l

=)
o

o
0,
)
Uk
ity
o
2,

[y

ok
%0,

33

o
o

rd

=
%
O

&

>_]

e

to
ol
s
=
kr
oo
= ox
e mx Huow

f is
3
5
ot
S
=)

i)
:;:
2
e
M
o2



SAINE YTEEIN HYES

ZYU=gf REE e oyl SEE 49

CToM FUEE H71517] 98)A1= Hounsfield scale s
o8-8k}, Hounsfield scale= 371 (=1000), & (0), 24
F(+1000) 2 7122 % 8kl 9)om AREsh= A4
e} thekstA ERd 4= 9lrk Nortonh Gamble-2- 3271
o] CTY dlA HUgkS ot A3} 77HUCIA 1421HU
Ato]9] ghg BSltkar B stltk”. Shapurian 5
] Aol A HUgke] —240 ~ 1159 Atelell Qiictar sf
TP, 2 ol o] HUBES 107.1914 120505411
S HI91E Hol o] 9] Ao} nlsg AakE Rl
‘/f‘% xq J_rm:g]r ISQ, ITVQJ_ 7L0 014%15 o]-zh: tuH
H}o] AT o] 9] =tellA et dAlE 2t
L—E}L B %Ik Turkyimaz 57 2 230712) Benemark
ALAES F A7 H+f 721HUSH 39.1Neme] 219
EI5 vERfglon o5 719 *h&darﬁl r=0664% -
SPgo] ietkar spgiek. Bt $ 71 kEA ] 15Q4)
IYE NFE]/\] EEI]]— Ak 47417]_ o) otq 4—1:1]1: = /bl
WA} k. Hasisick Lee 572 AR 1ol A
42719 YZIES T4 ARA AHEAS CT %
CBCTS HU 7toll= 242t r=061, r=0.642] 4838 A1=
UERAI T R siQith £ Aol M B4 A5 gt
et Belld) HUBK ITVEE, HUSE ISQEE Aol 2] 2
SH A E YRSt
2 AFelA = o] e AtellA] HaixA] ok ]
T SA] AA FUE} JETHE QHY T w7}
st AeRoiTh A - SA] AR e Al
M Ak BelM ek gl HUgk} ITVEE, HUBK 1SQgk
Aol ATAAZE o] §ldlTt 7 HdelA e A
ke Aol Az el WE FEFCE Alsd
o} Ak Aclxl= A g o] §I7] wiitel] x| 9} st
W U SAE Y] wito|oh AAlE A B =
W s lze 2ok 4o 23ebA 3= st =
Lol QIETHE QY% wislaSele] Al E A
St A3} oA €] HUgkS} ITVEL, HURKEH ISQ#E 7kl
+ r=0506, r=0.6389] *FHAAE FERo] sH-elA
O AAA (r=0444, r=0543) Bt} =2 35 B vk
UZHEL] A 255 F13 = 945 oY
oA B Et) Friberg 5202 AFetoll A TilUnite

oA cortical bone®] 712k ISQaL 7+o] r2lst At
AE BTk SIS Jun 572 AR ] W] 9ol 4] 44
Me] YEAES SA] A51e ATV, ISQ PTVE 2
& QIERE MY wi7RIge)l W] 9ol A €] QI ZRHE
=] AE-E ATIAPY §ikaL sk3ick. Akkocaoglu
DL AR Aol A Bt Agha] H-912) W] glef] FA
él*‘::w 1SQ¢} ITVZbeli= A &aAP} Qldvka Barst
et
2 ATl A EATS v 2UEE 2 A
07 AARE o, A9, HUgkel o Misc
o] EFE g ste] 7 z=ellM 1TV} ISQaREe]
FHIAE FA I o E = Aot slot Bl
A ITVERE 1SQakEE] el st ek aAlZt =gl
A5 PR = et ARl M= ITVERE 1SQgk A
ol o] AATAE FeAo] ISl et A shet -
Aol X = 2 do] ASITh
U] FHARI 7R 0 A Lekholm} Zarb”<> 7]
Az sfHEe] okl A Type I, Type I, Type
I, Type IVE 573811 Misch”& 22] A4 A xof
A D12 QAU S-S D2E AXEEA &
U, D3 AR, Dé= AE|RES SUY e w9
AET BFeIc) CTR Avsly 1w}l 234l
TR Ao s ARk 2ol ut
2t HUgto] thetstAl ek 4= Q7] wlitel dazox
A48 = QAR o] Aol CTE o] gst 2d:
=43 FAel I 5 BR7b) AT 9SS B
o] 0t} Fanfani®} Pierazzinie= CT o4 HUgES: ©]
g3t] FUEE 245 =d Type IVAlA = 100—
350 HU, Type Iel4+= 350—700 HU, Type [olA=
700—1200 HU, Type ¢4+ 1200—1900 HU Eo]
Sttt Buslirier). B Aol CBCTZ 54
¥ HURE Misch?) & -l w2t D1 (1250 HUo,
D2 (850HU°]4} 1250HUY] %, D3 (350HUS] A

e

o

o



850HU¥IRD, D4 (350HUw|Rh 0.2 FF38l3iet. 1 4
3} D12 #H2E A 948k D3, D4, D25=0 & Wokth &
TS HUgl whet 578§ QI ZRHE QP& w7l
T FHIAE A% 23 D2, D3IA = F-2 o] ¢l
2131 D4ojxl= HUQ} ITV7He] Trw U= A
B3k o]g} v]s:
oo Ast Ax HUAE type 4 % doM 9] A
7} 7V el gk shekar gy,

& A7) BASAQ Aol CTR 7k A3
Qo] FUwe} JIFE QY vl 7 Seke] A
7FEA] 3 SA] AR el frelskA] Rl s ARIA
= Eaf AxHEL 27|1A
ATE F5 1 %

I~
2
Az A, 24

O

gl

it

1) 3 =A) A998 Jok AoA= HUR ITV 9
ISQak Aol 2] A S HolA] ebgkar vbx] T BA) 2
He A BolME -8t e A S Bk

kel A9} iﬂs}xl OLL 2 Use A A
A1) HUg ITV 2 1SQgk ZHelli= r=0.506, r=0.638°]
ABBAE el st e AR (r=0.444,
r=0543) Hr} & k& Btk

3. o, AF9E R HU TV 2 ISQgk Aol o] 4
#eAE 24E A3} sjefel ) HUGE ITVEE Alo) ]
FI AT BTk

4, HUZFS Misch” 9] #-5-
] Z¥zbol| 4] HU%E ITV 9 ISQak Afe]e] /g7
F293 A3} D4oll A HURRS ITVEE ARol 2] 528k A

of w}e} D1, D2, D3, D4R BF
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Purpose : To evaluate the correlation between bone density and implant stability using conventional and immediately extracted
implant sockets.

Materials and methods : 56 Straumann bone level implants were evaluated in this study. The patients were devided into 2
groups: Group A received immediate implant placement after extraction. Group B received conventional implant placement at
edentulous area. Bone density of recipient site was evaluated using CBCT before implant placement. The insertion torque values
(ITV) were measured at implant placement, and the resonance frequency analysis measurements (ISQ) were performed with
Osstell instrument immediately after implant placement. In group A and group B, the correlation between bone density and
implant stability parameters (ITV, ISQ) were evaluated.

Results : In Group A, the bone density was not correlated with ITV and ISQ (p>.05). However, Group B showed significant
correlation between a) bone density and ITV and b) bone density and ISQ (p<.05).

Conclusion : Influence of bone density on implant stability was less effective at immediately extracted implant sockets compared

to conventionally placed implant sites.[THE JOURNAL OF THE KOREAN ACADEMY OF IMPLANT DENTISTRY 2011;30(1):62-70]
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