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ARG AFAZ vjaAof A7 @A A4
T uded FE Y4 AYFH A8FYY
AR g3 golAA HJYY. sFE FHIRe
Ao JEI}A A @A AdL 71AHU
273, E& ZAFAY gL A 109 4t
gesoifit). cjgzez APAQ FAFL 79
Aoz ugAsA ¥ ALEE, 9 AY
4 (remodelling) & FAAIe HEHEoz &
A ARE AZYY. a3 olEF 7R
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AR oz dupuigol} AFAAANE HAA ¢
& AAolr}, 1985 Brinemark?E I-f2tolt
doldle 2H 8FS FHEsa de vl ®
9 Apole] 23 7leHoR ARPH AA0] o|F
oA Aelehs 9] oM AFPE A2E Z
F3d A NS FPAHL F, SHER
FAZRT AR} Yol § ] Aolgt FHe
g & gon, WiANE AAslEe xFJL& Fo
 wjaAe] $dE oprldt, AAL A
A ez ZAsiA dch iAoz Hon,
olgld Aej7} Elolelw T& thE F& vl &
A AAHolzt & #& flch. FFFA9 MEE o
H3 FHAU FHE glo] ARG Mdez B
= AIEES 23 #A (bone cement)oA 2H]
QY2 293} gloehgel] °)2771A] BF Ff
Zo] Jbeditte 89 o2t a3d, FF
e IS A 29, FHYA AHgHe
ARE e G 23 ukgol 2HIP,
4 Ao Mg & FHo P4 Fe v
2 &2 9Fol} FAF giolt}, &£F kg
FFE viAEe A 43 A A
ZAW ol Y¥e), 38 54, 4 94X, &3



sko] 71AA wgoE AL 4 QR w)
A gl #F ATE AR A=Y AFF A
829 29 W),

HA coated®] 7-¢ sidF 32 F7} g, 2
719l HA / & AwdA #8894 Age g2
A HA / 7}A (substrate) A stdo] wrd
o, a8y, SAU} FgeiE o] Fre dA F
/ HA A9Fol HAZ 349 2 (coating) He
Yuo Feitte A e ug Ro|r,

A X471 3 FFAol A8 d9 g
oleby / Z AW #F AAT Yy A= A
A7k g Aoin, FTHFY F4AL A4 F

BZol} ojdd] ¥He Abslata} 227k o]
Aol waely] Wiolt), Eolely / F 3t
o] 582 A #AY Rue @ F Sa Boly
o Ade EAse EFHE Hede dFe
2 § glon, FFFE oplE,

Nz2 HRFH FRe FF FNY A9
A9 ujdA Z7|E A¥YeT, Yo B F
o7} thekgt x| Z2Fo] HL37] st o 7pA
Zol 2 AFe] w47 o3P, Michael’e
2] FFAA exe 4 2YI AV|E 2
Aol dn, FFHA AFAAH (pull out
force) & wj&Ae NERT= ol ggrtn
ek AHE s vlaAle Hole ARHow
otz FF AHE Quisid, =) AAE gL
73SolA wjaA g A% 9 go] BEF)
 Zo|t}, #Fe wjAAI} HE A5 FdN A
HAPA T, B2 7 mm JAAHEL JH3) Z
f3o] & Hoj glor], BAE] A= 7%
a3 gich

Aol 2% #x% (holding power)°] 9
A/712 B AAZ WX EAslE stAT,
Zo] g F7IE Fol £F B3 QY. o)
HE A9 YA F9de old Heo Zx 2A
g2 gon, oy Aol Vel Ad YA
FHde F 5 A4 US #2F £ gk
el 93ty &4 AW TFFE opIF
o 9. wjdAe Yol flol FFE A 2HF

o, £3%9E AR A=l ojd FzAo
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2 dqAgd. YA gEeg, T Al aA3w
< olgdld FIPHE FEY A, MM 39
9] o2 7IEPHE f=dy] Y89 drA &
& 8L WAk ok, FAF 27) mHo| o
FolAd, AR Eoln YA Fele AH
A z3o| AL Aee] 7}Ze] AYAA AP,

Ang 7A4 27 A¢LS A F8
(micromotion)& WA &, AHAA P3| A
2 830°] Edh. ey wiAAE YA 2]
€ Aol A% 3L gnA & g, FF =
9 (final tightening) & €219 Ay o&d
0. Magnus §°¢ YFu 2§ A ARY
(insertion torque)& IS Iisin HEH
22 Zo|& §] (screwing force)2 ©] AR
o} Yolof Foim Bug i ok, &2 A A4
Yo 232 A Aol v, 53] &
% 9ZFqA asict, Z3 o0 5
< A% AAH A AUYY &2 oy #FHdH
2 e Aeoltt, arg BEFAAA A 3
do] <t AHoln, F4olY ceramic A% 7
A3 (ceramic coated implant) ol F9 TR
o A3 AR Afe] dojA & deA BARA
£ "R Folt,

Z7] 3A ol¥ A9 AR sie AE B
Bt AF BA L wiAAe] AL YAzte)
AZd Y AFE vv|F AFoH, EF vjy
A Fdo| mAZo|Y FFE vAe JAA
dgol}, wjAAlY o Zol, AFol viHE
o] B AT HEG %ol E A7
Ae sehZe 7 mme YY) elojely ufaA]
& AYstd A AAY (removal torque)e
Agste 8¢ F/HA tE 3d FHE ol 43}
o vl skt

o] A7 EA 2 YA el eolely YEA
EZ {JAEA} (sandblasting) @3t Elo|e}
F UEUET A AAZYY o] vjlm R 1 2
A AW Ao otk b 2o F5HF %
A3 g9 eolety YEFWES] AAd LY
& Hrishe ety A st ¥H =
% (surface texture)® F8A4& Hristzm, A



2 & vAe FAd A AF 27 urg
35 @rigselA vlw ok, = Rd 2
7 Ao BF $AAS B 2o

o] 48L& ZTHAA uidAY RKAHE Golr
2, Yl H2E of&d ddle =YY w4
g 23 2 st A WA sl
3 (screwing force) & 73t ¢ olch

2
=3
o

T

. 47 oh 2 W
1. Agde x|

AZF 13 2099 AAFA FEZA0 Ketamine
< A% 1 Kg? 1.5 mld H&2 3 FAREo
AN A HE APee. §eE 52 AXREH
TR EAA] LR e 4 FHE Fuldtx, AF
g EF AF 71039 AFE $eso X
ek, #F AL Ao HEL S8 drla
S F Bgeen, 3 A9 /e B
A&t

2. ofAjx|e| Fv]

B Agd A8 midde 96 yAdS Ad
AF A2¥ Eolgty YEINER F7|e 97
3.75 mm, Z°l 7T mmeltt. °|F 3 /= g%
Bg e 712 FH) o HA(TL - 99.64 %)=
ols} 3P 1, P& e FUL YARAMA
g A (o3t 39)olch YARAA & 4
bargl 4&3tel 50 wu Al'2U3'(Bego, Germany)
2 77 30 22 A9 Aejsdch AEe A
(o138t K) 3 7H& g3 & 9 719 a4 B
(head 4‘?’--?])01]{‘: A AAY F3719 T
tip) ol AFHA — AF FE o]l 1 mm ¥
A BARAS (Fig.1 - 3).

ol 1 A|ZEA ohg el st AEde E
A A8EE A A
1) ultrasonic bath : ethanol®lA 10 £z} A

¥, oAl ethanololA 29 A3
2) ultrasonic bath : ethanoleld ©hA] 5 £zt
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3) steam sterilization : 135°C, 10 &

Fig.1. Smooth surface Titanium implant (3P).

Fi. 2. Sandblasted taniu implan(SS)

Fig. 3. Titanium i

&

e

o 2 #
mplant for development (K)



3. oA AlE

w3 90d F XN 2H & AEe NZ2ZE =F
A F A2 FA7)E #Esta, wAAY 94X
£ ZAFsA. B w2 drillingg A133
2, drilld SEE 2,000 rppme 2I3A 9A
g3tk 2 4N Ade 3 mm=E A

Posterior Anterior

3mm

1

A9 Al gste] YZAES vf4] sglen,
Ze] AR A widA AR o7
B Aol SEiEol AlAEA G, self-
tapping= stch w44 —'&AY Tag
© 34y &A7) (Torque Gauge) & °©]-838H4,
self-tapping 3dA 2@ 489S P
4 (Fig. 4. YZSHEY vi3F cover screws
Fazn 2gec. 2n FE ALY AR A}
5 WA dAs Ad¥ALe it s Al
A AEEAR, 37189 55 AR

4, 3™ HHZ (Removal torque)2| &H

A 1 Y A AN vFEle] YA AR g
sk, T AN #Y F 1 XA AR
< Y FRF FE I 94 90
d F, A4 vlFe o4 AE ¢A =E2AF

cover screw® AAF ' — A 2 FAe
3AY £471& ol&dtd A AAYES &%
Ak, &3 1EE YAEe w4Art Hege
£8¥+ 71413 (initial unscrewing point) 9 3t
o2 Ntk (Fig. 5, 6).

Fig.4. Insertion of fixtures on the day of 90
after extraction.

eEsTOOL KANON

TOROUG BAGE

Fig. 6. Measurement of removal torques on
the day of 90 after insertion of the
fixtures.

5. =& #=2| M

EE A9 vgd gEez FHHUTh 10

% buffered formalin &d4ez nAHF,
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Villanueva g4 3943t 2AFASL. 70 %
oA 100 % 7A€ dd ¢F= 2533 A
3 3Ale e a2 ®EE A7) A8, 4
79 YA BFRF L APA Qs B2
£ spurrd] Ev) ¥, 750 pme FAZ Low
Speed Diamond Wheel Saw (Model 650, South
Bay Tech. Inc.)& o] &3t} Awaisin. oI,
Grinder-Polisher (Buehler, metaserv, 100
REV/MIN)9| No. 800, 1,000, 1,500, 2,000
sandpaper, Polishing powder (1 pm Alumina
paste, Struders A-P paste SQ)Z o]&3l 5 pm
A 29t o] AWML polymer mountE o4
&te] glass slided] Bl 33 @njFez &
Assd.

6. dY 45 xz|

23 A& SPSS program$ ©] 83t #4354
o}, StebEel 293 FHAT Aols} vAA K
9} 3P, 3S 9] FHAX aole ANOVAE ©]
£3le], A AT A} 3 A9 /AR I
ol t - test® o83t 43It

m, 95+ 44

1. 23] 90 = ofAjAle] FotX 4A
X 90Y F AAF AR} olFoHH, o

Fig. 11. X-ray view on the day of 90 after insertion.
Loosening of cover screws on 3P-8 & 35-9.
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4 43 $9% 444 2922 A%t 8 X 5
e g9, Fz@ AzTe) 27& myen), ¥
MEoze BFol ¥IE Pol% 0%W Y|
A A9 F27 x@o] AN (Fig. 4).

2. 04 902 ¥

w2 A o] WA ARReME A AAYE 5
At A71d viad 9EE 9 A[AEE B
ok AwtR oz oztel 9 FFF7L Heolw,
K-1, 3P-29 3t&t Rgjor <k3te] wabA &3
2ol #FEH, K-1, K-ToA 2Y4eg %zte)
ZFE7 BEoh 3S-99 24 4zte] HAtd
E3}4o] veldow, 3P-8, 3S-99 cover
screw’F £ o] #2A} (Fig. 10, 11).

YA ARZE 2A

3. o4 90 = B HHH FHAQ

Sots 47

7k AMA AHet &4

3P-8, 35-99] ¥F AHE Adstnys, AW
o2 Ao dFAH gde d3d AFZHE
Bgd, K-7¢ A =g wjysoA cover
screw?] xZo] SIsith AP A4 Bt B
gl cover screw Fol 4zt SAE A}
7b ol Atk BE Fo] BFALY FALA} ol
A (Fig. 7 - 9). '

Fig. 10. X-ray view on the day of 90 after insertion.
K-1 was inserted into the residual root tip.



u, Al AzFe &2

ARA ez ogte] TFSVE AU, °f FH
£ AFSei AAxYez 2 YA A
Z9d 27 244 B ANHY GolF 27
& gsleut, ujyA] A e489 45 F
Rargo] me ARl BFEAG. YUF 2o
QEY ez Zodol BT wA A AR
%2 goz A WA =& o4 o
AA A BFSS FEE Table 13 2
(Fig. 12 - 14).

Table 1. Amount of Bone Resorption

Exposure

Z A2 AT RololA FARYNM =%
it

QAEAL BHAF 389 71 FH 3P A
AAZYL B 23.00 Nem, 23.33 NemZ ¢ -
test® AT /T A7t gle AR eyt
(p > 0.05. &, /ML K o HFAE 22.00
Nem 22 3S, 3P% ANOVAZ H| @8l folgt
o7t & A (p ) 0.05) 28 FAHJYT (Table
3). AAF(25.00 Ncm) 9 W72 %-(18.00 Nem)
o} A AAYE ANOVAS o3l $28 o)}
ged (p € 0.05), ANF7L RFAR Boe
2834 fasitia & 4 o} (Table 4).

of screw Insertion Removal Table 3. Analysis of Removal Torques
(Surface Treatment)
fixture buccal distal buccal mesial
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Group Count Mean  Standard Deviation
1 24 1.8 3.0 1.8
2 .6 .6 1.2 .6 Grp 1 (K) 2 22.00 5.66
3 1.8 6 24 6 Grp2(3P) 3 23.33 4.62
4 6 18 30 24 Grp3(3S) 2 23.00 1.41
5 .6 .6 1.8 .6 .
6 .6 6 12 6 (Ncm)
7 1.2 1.2 1.8 1.2
8 1.8 .6 1.8 .6
9 6 6 1.2 1.2 Table 4. Analysis of Removal Torques
(Area of Insertion)
(mm)
Group Count Mean  Standard Deviation
4 NE Aol 24 Grp 1 (anterior) 2 25.00 142
i ) Grp 2 (middle) 3 24.67 231
Table 29 Zt}. 9% 3S (o]3t 3S-92+ EAIE.)
£ cover screw AAA gFHYLH, K-1& (Nem)
Table 2. Data on Removal Torques
TORQUE\POSITION 9 8 7 6 5. 4 .3 2 1
INSERTION 45.1 43.6 25.8 259 21 9.72 771 129 26
REMOVAL X 18 18 22 26 26 24 26 54
3s 3p K 3S 3p K 35 3p K
(Ncm)
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Fig. 7. Exposure of the cover screws on the day Fig. 12. Fixtures before removal after 90 days.
of removal after 90 days. From the left, From the left, 3S-3, 3P-2, K-1.
3S-3, 3P-2, K-1.

Fig. 8. Exposure of the cover screws on the day Fig. 13. Fixtures before removal after 90 days.
of removal after 90 days. From the left, From the left, 3S-6, 3P-5, K-4.
38-6, 3P-5, K-4.

Fig. 9. Exposure of the cover screws on the day Fig. 14. Fixtures before removal after 90 days.
of removal after 90 days. From the left, From the left, 38-9, 3P-8, K-7.
3S-9, 3P-8. Inflammatory change around
3P-8 & 3S-9.
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Changing Pattern of Insertion Torque

Table 5. Table 8.

Data on Removal Torques Insertion Torque : K- 1

30 r
2 M
20 ¢
1% $+
10 ¢
ST
0
Posterior Anterior Depth 7mm
Table 6. Table 9.
Analysis of Removal Torques Insertion Torque : 3P - 2
Surface Treatment
Nem Ncm
16T
2 “r
234 12 1
s 10
224 8T
22.2 s 4
22
218 4 ¢
e 2 |
21 0
LY
Posterior Anterior Depth 7mm
Table 7. Table 10.
Analysis of Removal Torques Insertion Torque : 3S- 3
Area of Inusertion
Nem
Nem 24.67
10
259 9
] 8
20 7
154 6
5
104 4
3
s 2
1
o - 0
Anterior Miadie ostarior Depm 7 mm
Posterior Anterior
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T

Table 11. Table 14.

Insertion Torque : K- 4 Insertion Torque : K- 7
Nem - Nem
2 36
" 30
i 25
8
20
é 18
4 10
2 s
0 o i
Depth 7mm Depth 7 mm
Table 12. Table 15.
Insertion Torque : 3P - § Insertion Torque : 3P - 8
Nem
% Nem
60
25 oL
20 o |
1 30 }
10 2
s 10 &
0 o
Depth 7mm Depth Tmm
Table 13. Table 16.
Insertion Torque : 3S- 6 Insertion Torque : 3S- 9
Nem Nem
40 0
35 80
30 50
2 40
20 s
10 20
5 10
0 o 4
Depth 7 mm Depth 7 mm
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b, =XEA 44

K-19] 23 A¥dAME & X2 vjid =
&o] Hoju], FYF FHL oYAT N33
(mineralization) 7} Yol¢ E40o) #agch o
2 B9 ulad K49 K-7 95 THFL &
AL Belr 3P-2, 3P-5, 3P-8% A3 dFulHE
VAR S 353, 356 BF 23 2764
P37 FHFe] oIS ¢ F ok g=d
35-9 W] 27L& FFES7) dointin ®vile o
A, wAdT 2717t b AlHEG 3lon,
g Kol 239 F4o] Utk (Fig. 15 -
41).

Iv. #2493

934l transmucosal abutment® w4
o 424A1Z w, abutment screw®& Xl %
¢ JtEAlE 8& A7 %9 contra-
acting device & AME3h O A$e 33 A
gk ol Atde T wfAte] AHe
£3& & 99 YR 3L Jo] 7R A% F
ol EAYAE gz FEA T o] A7
Zfito] Adr Fxe Yoz olFAEIE #
A3 A, YAE 24 9 745 A 3
YL 47| Afolh

dZolx &3] sl FAle YEAE v
2] FA| 4R A Bt oldm, ¢A
3 22 99 4 glde Aotk mdekA nj4 9
Ay =& Y FHd FFFE o4 AY,
9 AHE 7IdE AFAIE Wyse Aol 87
"o

FE 239 A%de 2t sle fAAE A
gsla] WA x7}t FY2E dolA sl Aol F8
k. Michael 579 o3 4mmelM 3.3mm
29 7 W37H17.5% &), 15 mmolA 8
mmz9] Zo] ZA (46.7% Fa)HE A AA
Yo S A E EJPcn Badv, gL
e Zojrt ZRF v 3L uIAE AAR
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u} i}, .

AdelA chFet NzZe] Z3} Hold g3}
71 S8 Az o Holgt A& wialHs} Fu)
Sojo} B}, Michael 5°¢ EA4o2 7ke o)
A9 9% AAY (pull out strength)o] 2L
Zole] F2 oiyA S} A fAteith #Ax, 4
PAele At AR 3 724 10mm o4
9] wiAH Apge] Brlestd Zo] Tmm, A7
3.75 mm¢e] "i4A & A3 Ac},

FL A7t vE 25 FHdN AP
A, e Tmm HANEL A FH
o] # o] glen, wety BHE] AZAH
4] 7)1gstn ok AgAY detIo] ke
FEH A X Fo LMo gUTHE B
o} 2 wiA A o] Abge] e S Aol

3S-98 AL ZE YA dA HAH FAH7]
9] =&o] glo] 43 (manual force) F2 2+ &
Y & ddthe A 2 aFEAddn &
F itk B¢ 943 TS5, A AR A
A 23 w4 A0 e} wj2A 2ol 1/4 o3}
Az, BRA B3 HEE 27t YA A=
Bol FAAA Ff3 e Jckn AtgErh

o] A7 AAT /AL AT XA AAN
#H F84E 1 Byl Aot o]EHo]
FWelA 2 A R4 2Foz EHAAR
o] flol AE o7V AsAE EHelegwd 22
A Azg A AL ol Fo P 9
A &4, A7 A, & 249 27 35,
AR Ao e, 2 oA HAAF
2%, Wxe AP A A2 Fo] 7€}
olgF oz =W ujdxe AL THYF 2L F
el AWt 9 FzA o 72 sl
A% FA¥}. Albrektsson®} Lars"e @A)
AELE YAEE Mt 71 e 229 vy
Ao} o2 H4Y¥A Loz ¢ E dnt
(electropolishing) & wi4]A]] 24 A|AHE ¥
w3l 2tz 26.4 Nem, 17.2 Nem# 1% ¢vup
A2 w7 Fade] By Aoz Bng
uk 31t} (p < 0.01).
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AR A B 3 2 EHe Eolely YEYE
£ "4 si3, 3AY FH7E ol &3y A
AAYE FFsgen, 1 FH/EL JAYS
Az F7RA R AgeR Zele 7|AH
g A AAYez Uk B APdMe #
g Apol7t e Aoz JeEiyt. HIA A
£ 3P 7% 23.33 Nem, 3S A9 23.00 Nem
o2 FAXNZ HA o gAY o] R} &
YA, FEF BFo KXE Aole @l
Aen (p) 0.05), BRFE F7HIA A% AT
e Aol sl zAgH g AW 3t
9] dzA9 AAe ANATY, F FF EF 2H
Zo] 5ot (Table 3). 74 wj4]4] K= 3P,
359 vlwsied A AAY Fog Ao)E Ro
A &4t (p ) 0.05).

AEYol HF Aol EHF Wl IF&
FA& 7Hede) ded, wYA dee d4AY
£737) 293 A7 A8 - A FEHe
TE PAshe AF A A IAPIA AAZ F
T X3 &40l B7hd ¥z, old & Ax
Eo] aFHA, AFYPoRe nFEy YAYo)
b 225 A3 Fol slew, & AgdAe d
g ¢Fg ol 43 25 AAHT e F7) &
ER S AHgsigh, EWo] AAFoR ol e
F71ERES AA}Y] S 4 AFHA
(surgical soap) T9 &% e WHx Hast
3 AZEgs,

479 getE o)A PEel 7ARS 7]
47t A2 Aoz Hol, % HIES AR
AN AdRude e 49 wjdAr) Bag
o] AXHL. AWRANE Az A7 3
Wz gm Bt 71 djAAE F3o 9RAIE o)
g3 mjAg ¢ A, F Ao FFAe F
o) 2& 9uiaiy, Folgle L ¢S X}
0. ASE A AAYES AARA 2500
NemZ di73%¢} 18,00 Nem Rt & x|
A Ho g FREe] 99 Aoz BAdG
(p € 0.05). °]¥ Armando® Azt YX3}A
gk, A BESYL A2 BAR A4E QA7 8
a3lelg A2 ¥ (Table 4).
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£ AddMe a4 B9 ¥ Ao me}
ggE e dAd Aol deeu,
Minoru®t Anders?+ 3A AAHL A A
e Adetn Bag b gidh dgdMe g
A ggor Fge] XE3q 2FY AP TF
F7F AZHAR, B S A A e
Z7] 234 Fert gleslE AlgHo A SR
self-tapping & Algsigich. Autzez A 4
dYe P 9 JA9 Y F, self-
tappinge2 #ZF %9 (final tightening) &
AYste £t o FojAY, o AYdMe A
S8 self-tappingg A& A AU
Wil 23§ Aolnz, AEZXNF EFUL A
A A AAYH vase AL Fe7t &
Aeltt. Table 29 £34E 34 Qe i
g ®7)stgch AdelA A AYE S Axg
AL JAY myAE =Y W 7d3 e
A9 s Y3 vias] 2] gFeldd. o
W3l P Table 8 - 163 Zoh gAFo=
el W A AAYS AV] e F
3 49 A Adge) dsge ¥
A Feje oA A fFAH 53 AL A
olul, Al Al Wakte] RE Be5t E3 19
T AEE o|FE AL ofin, WA FRE Y
e $£3Ee AE Edd Zgdc, YR
HeE 150 ym Ax9 FHoz don, o|d §
< A F &A4e FAAY, drill, screw
tap 59 FF A 7)QEP,

Bechtol?€ w4y R 4 F Fte| w4 {A)
ge, HE da vjyd RojojA ojwgt A A
QA= JHEARA GA o AN FHF Ao
Ak, initial stripping torque Bt} & gtolzt
o, zt ofdg of4AE E23rid, S
14 (bone thread) AlelE& RE=YA vlmaA
Hed X3n AL Y9FA 2y dAZo] F
U2S 33 ¢ § ddz Rasigld

zw9| golely JZAES] ¢, A H¢
Bo} ZAES FHZFo] WX WA ojFojHo] B3
gk gtk B BEE zte UM ge oy
Ae FHe A B9 Alelz Zeo] g Eojzt



o2 Aztel 5Fd wet o & nydch. ol
ol F9| A# A= A3 uHE o|F
o}, Skalak"o] ol3}H 58 wjajAe] A$ 3
< FEapld FE3cdn .

AlEE v A9 VApba Zzte] Aldg #Es)
7] 98 widAel A% Wgoz FFPo 2 R
oA FARoz AZZ At 4T FEE|
#as e, Carlsson® 18] F8E"4] 2J3hd o}
F AR EHL KW RelA 27lo] RRE} 2
A &3 Jehjoz dx3 s f¥e] ot
3 Budm, o]#g AMIE wjAlAe AzA] F
A% Pejo FAE AAE] st Foor &
& AARI, ol E@ self-tappingAl FEW 3}
Hz Fto] H7 Ao 7Y9FPE HFAEE U
AAE AzFo] AWM TN HEE AA, F
< 5 223 AFE AARAE e} gk
WA @8 2o Urtel agge 2 VAR 271
o 44 (compression) & 7teted AHE nF
(rigid internal fixation)2 ¥& 4 itk 23
Y UArE 2Yd 9std, A9 £3Y
(horizontal thread surface) & &9 ZAAA =
31, ZAPA (oblique surface)& ZolA =A ©
o}, £ oj4A cored] FABHY & drille) AHE-
oz Iy YAile Hole olxA Hol AZFHI
2T g § A, Mg Fe] gAgle
EY4, €99 AFY 2 2329 A¥AE
A 9o wjaAY $FYe Y UEEY FF
R 24 FAe] wgste] 44 AARHYoz A
ojAl He 9lo] Atk oAL A FHo 943
WAL 2314 (radiolucent halo) & #AslH,
e AN FAHE 2A, AP L NS
/71 B ARE BolEe B9 d9e A
gsten, A AU flo Bld uE
B Heo] g vi2A fAZe| 29 A A=
(shear strength) Bt} I} slojx, § 29]9 A
g AEFe oE 29 of718HA =o wlA]
%8 (micromovement)7t A "t} & <]
FeldMe w2A 7HEe] FAHM, ARG A
HA) g WIZde 5 F AEE 139 =
(solid callus)2 AYAE, ojd FIPL A4S

EQS
T =
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Aot ¥ wfAATY HA AAYL 23
Ncm, 23.33 Nem 24 §9% Aozt ¢l
% (p > 0.05).
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EXPLANATION OF FIGURES

K-1 inserted into the residual root tip (X 40).
Unknown mineralized material between the fixture and tooth (X 40).
High magnification of Fig. 16 (X 100).

High magnification of Fig. 16 (X 400).
The mineralized material may be considered as osteodentin, cementum, bone, but has little
impressidn of a bony tissue.

3P-2, partly located within tooth structure (X 40).
Upper side of 3P-2 (X 40).
High magnification of Fig. 19 (X 100).

High magnification of Fig. 20 (X 100).
Compact bone was grown into the threads.

High magnification of Fig. 19 (X 400).

The fixture was separated by newly formed bone and cementum, and the drilled area of the
tooth had been covered with new cementum. Cells residing in the periodontal ligament of
the adjacent area were responsible for the formation of the cementum.

3S-3 inserted into anterior mandible (X 40).

High magnification of Fig. 24 (X 100).
Compact bone surrounds the neck, but some soft-tissue lining is present at the implant-

tissue interface.
Another section of 3S-3 (X 100).
K-4 at the premolar region (X 40).

High magnification of Fig. 27 (X 100).
Dense compact bone surrounds the neck.

3P - 5 at the premolar region (X 40).
High magnification of Fig. 29 (X 100).

Direct contact with compact bone.

High magnification of Fig. 29 (X 100).
Photomicrography showing bleeding upon removal & formation of bone .

3S-6 at the premolar region (X 40).
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33.

34.

36.

37.

38.
39.

40.
41.

High magnification of Fig. 32 (X 100) : upper part.
Dense compact bone is seen within the thread.

High magnification 6f Fig. 32 (X 100) : lower part.
Bone formation within the bone marrow & between the threads.

K-7 inserted at the molar region (X 40).

High magnification of Fig. 35 (X 100).
Compact bone and some intervening of soft tissues.

High magnification of Fig. 35 (X 100) : lower part.
Photomicrography showing formation of bone.

3P-8 at the molar region (X 40).

High magnification of Fig. 38 (X 100).

Photomicrography shows evident osteogenesis in the lower part, but another section
disclosed slight resorption of bone in the middle area.

There seemed to be little effect of inflammatory changes on the mucosa, and the reaction of
fixture to the host tissue was considered to be good.

3S-9 failed to osseointegrate (X 40).

High magnification of Fig. 40 (X 100).
It is hard to believe the bone was resorbed, but the entrance of fixture was larger than'those
of other sections. Blood clot and granulation tissue were seen in the micrography.
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ABSTRACT

A STUDY ON THE REMOVAL TORQUE OF TITANIUM IMPLANTS

June-Seok Lee, Yung-Soo Kim, Chang-Whe Kim
Department of Prosthodontics, College of Dentistry, Seoul National Universily

The concept of biologic attachment of load-bearing implants has developed over the past decades as
an alternative to the, difficulties associated with long term implantation using mechanical fixation and
bone cement. The choice of implant material is also as critical an element as site preparation or
insertion procedure. The properties of implants that affect host tissue responses are not limited to
chemical composition alone, but also include shape, surface characteristics, site of implantation, and
mechanical interaction with host tissues. Initial mechanical interlocking prevents micromotion and
may be a prerequisite for direct bone apposition. A hard tightening of screws does not necessarily
mean a stronger fixation and final tightening of the fixtures is dependent on the experience of the
operator. Removal torque is lower than insertion torque. The purpose of this study was to investigate
differences in the removal torques at the bone-implant interface of polished and sandblasted Titanium.
This experiment will give insight into important factors that must be considered when interpreting in
vivo screwing forces on implants during the connection of the transmucosal abutments. We evaluated
the significance of different surface textures by comparison of the withdrawal forces necessary for
removal of otherwise identical rough and polished implants of Titanium and also evaluated interfacial
response on the light microscopic level to implant surface. And the priority of the area of insertion on
osseointegration were evaluated. 9 Titanium implants - among them, 3 were for the developmental - of
either a smooth or rough surface finish were inserted in the dog mandible in the right side. 3 months
later Kanon Torque Gauge was used to unscrew the implants.

The results were as follows :

1. No significant difference was seen in the removal torque due to variation in surface treatment, 23
Ncm for the sandblasted and 23.33 Nem for the polished surface (p > 0.05).

2. Implants in the anterior (25 Ncm) mandible showed better resistance to unscrewing in
comparison to ones in the posterior (18 Ncm) region (p < 0.05).

3. Developmental fixtures (22 Ncm) had similar pullout strength to the control group (p > 0.05).

Keywords; implant, surface texture, removal torque, screwing force, sandblasting
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