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Table 1. Overtightening®} AlZl 22| AUE ME
Z01% Removal Torque

AHEE Removal Torque / X438 &7 0]
= ATl
1 12.00 13.33
2 11.82 953
4 15.77 893
6 1574 9.11
eE iy 13.83 10.23
RN 2.22 2.09
* AUSEE,; Xray & 4iE BE

=
»EAROE RS Alole @l p=0.1441
Wilcoxon' s signed rank test.
# AYa [ 2 overtightening™ A<
>
Table 2. Membranes ARESH 429 CIRLUE

H&L0I2 Removal Torgue

AEEE | Removal Torque / ALEHZE2 o]
Q27 1 AgF 1
7 1043 10.79
8 12.46 9.90
9 12.77 9.87
10 10.00 702
11 1258 12.00
12 8.33 583
13 1.25 6.16
14 1.76 6.18
15 7.00 833
Hqg 9.84 854
Rk 2.37 2.44

* AEE & X-rayd} A0iE BF
#EABMOE FSH X10]1(P=0.066)= Qich
Wilcoxon” s signed rank test. .
# 49T 0¥ overtightening¥ membrane A&
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Table 3. Removal Torque/cortical contact of
Control Group

XUSEE | R Torque | R Torque/A|RBEE
45 &4 12 .
44 52 1182
52 8 1577
58 92 1574
81 8 1043
59 73 1246
59 76 1277
83 8 10 .
9.1 114 1258
100 83 831
135 % 7.2
116 %0 7.76
13 91 7

# overtightening™, membraneT ARSGIA] L2 AL

Table 4. SAS CORRELATION ANALYUSIS of
Control  Group

VARIABLE '.\I MEAN | STD DEV | SUM

REMOVAL TORQUE : 13| 815 1718 1081
CORTICAL BCONTACT (13| 8% 243 1168

PEARSSON CORELATION COEFFICIENTS; 087189

Bony contact
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n x "
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7.5 -
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o
0 12.6 25 37.5 60 62.5 76 87.5 100 125 156 175 200

Removal Torque

The Correlationship between Removal Torque
and Bony contact (Control Group)

Fig 1. The Correlationship between Removal Torque
and Bony Contact (Control Group)
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Table 5. Removal Torque/Cortical Bony Contact.
of Overtightened Group

XAUFEE | R Torque | R Torque/RUZFEE
39 52 1333
43 41 953
112 100 893
9 & 9.1
76 & 10.79
96 % 99
A S R (6 987
R CF I R 702
T TR 12
s 583
R E R BT 6.16
w9 LI 618
o8 | W 833

# overtighteningA17! 18

Table 6. SAS CORRELATION ANALYSIS of
Overtightened Group
\ARIAPLL N | MEAN { STD DEV | SUM

i
I
!
| REMOVAL TORQUE ; |13 8976 478 1167

1CORT ICAL BCONTACT |13} 1114 556 14483

’F ARSSO\I CORELATION COEFFICIENTS; 0919

Bony Contact

20 %
17.5 x

153

126

10 u ¥

e B3
7.5 “3&

[ 25 60 75 100 125 150 175 200

Removal Torque

The Correlationship between Removal Torque
and Bony contact (Qvertightened Group).

Fig 2 The Correlation ship Between Removal
Toraue and Bony Contact(Overtightened
Group).

m. 3z

i

A TAZIZIE BT LR 519
=0, 0]= 19873 johansson™E9] A& o)A

rabbit AIolA] LIZEE g & 3F o

)

Al pdAtololl XIR71HE &5 Z42Ee] 71300
£ removal torqueE EE S 23} A17lo] w}h
E torqued] E7HE HPOm, ojdEoAE
MeollA 7AH e B718 B9 om =38
& HAL A3 ol AZZE mjalr] Q] njg st

L_
84 FE(Oseogenic induction)ol]

A
sa)|
=

23t 71 XIS B AsiSich

E4A8 9] overtighteningdt A& 170 E 3
e §EH SESE A1|71018F 425w ¢
olg9] 71zl AUE thRFI A9l xjo]7}
e Aolgt Alg=ETt

1989 Dahlin®, Nyman®™Z2 Gore-Tex
9 8ol tisld B8

=3
2489 Millipore membraneg A&
SIFolA] SOl "ghAbal 474 Qi)
29 Eo] &% e B8

Membrane2 & 7% 0] AA Yatoli]
AHSE & Atke ZA9 shuizt 4 9log)

2 2ot

o
>

o

YIETUEL XA AWE MRy 159 7Y
Aglo] AF /A B Aefe}, MRy B
220 EMsls UEl, dulxEo) sk
MZIA GBI E Lhs 4= e, SA1E Brene-
markE0] Holshe ElEkg0] B&olA A
o 7iiglo] A1E Zglsiths F/E] /ido]

b

Ol ST FHE sl WO EE= £ X
SOl HAL AT £d, J8l1 Y= e
£ AA 6?%@1 Zo3sEE 585 g E]
ANeH, 2 AslollAlE torque gaugeE AFR3H
removal torqueE OlE3}% I YilE0l 28
O] JEIOE FUEFTIES A=}

131




154
[Kt

removal torquedi] F&E He S
FC'}E .u-U:} ?-7( OL\J.%}E geornetn

interface tissue structure, =2

< 1—>
5o

iati

o
M o
— O

=

JHL s
o ofn

6] Qck. removal torque & O] &% &
EollA] follA] Gt Oflﬂiﬂﬂ QAT
Moz Qe nXctl BUskL ATt 1617

HAEB ZHES o1FIIH V1A 580 &
A~EZE9 R 27118 g 5 UrkoEL
A Yatolx QETUEE THE] s Al
torquel= ZZE0IL} ¢kl Wl thE7] WEo
2416] HAlA UA e HEiTh
AT &7) IAA] overtighteninge] o
2 A2 malR] £ bone thread?] BIA
BS oA AF Ao F A A
Al

il dEA AR dod 4 Arks Bl

lﬂ §2 02

o

_.,

& overtightening®! LoitE&m) S &
AolAe o & ANEQ AZUEE midlshs
gl So0] 2013 oL}, B AdoiE AR
overtighteningg JItHE Fo1T ZR0] Al
3l IFEo]ElH osseointegrationd] PoOILIEXR]

&l 9|23 E7,0H28 overtighteningA] &
=EQ mAlF Alo]g] AHA old
=71 5} F&0) Ardo] ulE Ml:?ﬁ%l-xxl
FEE membraneS AMEdI WASH 0]
710] osseointegration®] 3lEo| T & FEA
£ 9FoE STt
CarlssonE'92 231 ¢

JUEZUE o ZF-HA "=
st FESH YZTES FL1FH9
NS ZAXEINE v} overtightening$t 4
8 7o) EAFOZ st iRl Hloh
w2 "HolX L} KA UE Alole HOJA]

Qlod(Table 1). 01 bone threade FHA
O} AZTUE LIS FAlol9] njAStE 7
ol healing®] Yol R2E AIEEH™M, Car-
Isson0®] FZF8t v} AE gapo] A8 32

o 2 lt

TE Al0]

o 2
0
o

rE K
=
I

o

1

i
- m
J
o

Jzi 0&5
50 of o

l:lfi,iﬂ

132

e
4
L

=

rr

FaE We Polske ALE

© N

0 ot
SR
m ol

1 ZTE é}—‘?—i Aehte FZol dZig I
A= Hzo] TE niys FUE FZEU,
membrane2 AFETH A TOIA SASHH 7
9X40] Y= ZE7HTable 2)E BILCEE BT
ol 24o] MembraneQ 2 4% Zo| 7HEX
U AL EAEQ AZIE FLIET JFE0
ASEIA] RS AOE ARFU, YCE TS
o] 2okl |t} EQsitt.

Karl-Gustav Strid= implant®} bone & 7|
HollAl9 SREHAS Lo B ARE
17198k density profile 2 &8¢} vl Ut

olAdE e UZTEX AL Cortical bony
contactZ}ol overtightening A171A &2 WHE
T2 0877} overtightening Al AlAE TS
0918 A8 xHol BAQ] FTEF =2
DEIAE VERNI Tt (Table 34 Fig 1,
Table 56, Fig 2)

B27) marrow bonetlollA18] B&ES A
2151 SEUAIO 2 AX I UX| T
WO Cortical layeroll 419 &g S8
oZsl BELOIE SFII¥SNE E7dl
I =2 A4ETAE VERARITE

QlakE O F Ho] AMEE 1L 9= A

e e
LEo] o3t BYEY Y FPSIEE
2

i

I
]

=] o

A} Removal TorqueE oA & = JUSE€ 9

IHEE EMEOZE A8 XA
FFOEL2 removal Torque ol 7d & U
EST AFIFE F JUiaL AIEET

Bl5 membrane 2 AME3IHE ALY re-
moval torque & #e tHETO| Bl =2
2 SR U ZEEZL0|Y removal torque®]
e R TFET Hths 22 membrane ol 9
gl MdE Fol nldssithe A Viehdnt
I AlEEch

|




iR - 33 A M 2 21995 ¢ J Kor Dent Ass © Val, 33, No. 2, 19%.

= ol= B&EZolE ZAY torqueZt BEE
571 wiEolth

“ Sennerby9] Zit 9% xS
v.#2 B

7129l Aol EAECE mAe 3

fud

o

_Or_
Yo
L} ojal®oll Millipore membranes ARSI &
ALY AIES HAAUSHEZOIY rem-

oval torqueE 83 the9 ZAE LA

overtightening®t 2%, overtightening©]

l

(N

1. Overtightening®r B% 29 &9 XY=

Ol Removal torques= overtightening Al

71X ofBr EAEQl dow  AlYTh
Fixtureoll 818 594 U= AOIE HOlA|

ORABIATE.(p=0.1441).

2, Overtightening A171% Membrane2 £ el
B A4S FY F9| tIRIYUSZOolY remo-
val torqueZtS EAME0Q1 BiHoll 9)le] Al
215} Fixtureol B8] S04 U= AOlE B

ol ohd BIFC (p=0.066)

9] A3 A7} overtightening Al7IAIRES
A

i)
Y
M
flo
<
o0

87, overtightening A17]
2 0918 Agxo] IAQ] FEEF
2 AEEAE Ve U

Il

REFERENCE

1. Brenemark, PL,:Osseointegration and its experimen-
tal background, J. Prosthe. Dent., 50:399-410,1983.

2. Albrektsson, T., Brenemark, PL, Hansson, H-A. and
Lindstr m, J., Osseointegrated titanium implants.
Requirement for ensuring a long lasting direct bone
anchorage in man.,, Acta, Orthop. Scand., 52:155-
170, 1981.

3. Leckholm, U. : Clinical procedures for treatment
with Osseointegrated dental implants, J. Prosthet.
Dent., 50:116-120, 1983.

4, Zarb, G.A. and symington, JM. : Ossecintegrated
dental implants: Preliminary reports on a replication
study, J. Prosthet. Dent., 50:271-276, 1983.

5. Uhthoff, K. : Mechanical factors influencing the
holding power of screws in compact bone, J. Bone
Joint Surg., 55B:633-636, 1973.

6. Eriksson, AR., Albrektsson, T. and Albrektsson, B.
© Heat caused by drilling cortical hone, Acta.
Orthop. Scand,, 55:629-631, 1973.

7. Akagawa, Y., Hashimoto, M., Kondo, N., Yamasaki,
A. and Tsury, H. : Tissure reaction to implanted
Biomaterials, J. Prosthet. Dent., 53, No.5:681-686,
1985,

8 Linder, L. Albrektsson, T, Brenemark, P-L,
Hansson, A., Ivarsson, B., et al ! Electron micro-
scopic analysis of the bone-titanium interface,
Acta. Orthop. Scand., 54:45, 1983

9. Brenemark, P-1, Breine, U, Lindstr m, J., Adell, R,
Hansson, B-0., and Ohalsson,. : Intraosseous anch-
orage of dental prostheses 1. Experimental studies,
Scand. J. Plast. Reconstr. surg., 3:81-93, 1969,

10, Gourley, ILM. : Titanium endosteal dental implants
in the mandibles of beagle dog. : A two-year study,
J. Prosthet. Dent., 36:550. 1976,

11. Albrektsson, T., Albrektsson, B., : Osseointegrated
dental implants. A review of an alternative mode of
fixation., Acta, Orthop. Scand., 1987:58:567~77

12. Carlsson, L., Rostuld, T., Albrektsson, B., Albrekts-
son, T., Brenemark, P-1, :Osseointegrated titanium
implants, Acta. Orthop. Scand., 57,285-289, 1986.

13. Schatzker, J., Horn, J.G., and Sumner-Smith, G.
The holding power of orthopedic screws in vivo.
Clin. Orthop. 1975;108:115-126.

14. Vangsness, C.T., Carter, DR, Frankel V. H.  In
vitro evaluation of loosening characteristics of sel-
tapped and non-self tapped cortical bone screws.

133




15.

16.

T~
o

20.

21

134

Clin. Orthop. :1981;157:279~286.

Johansson, C., Albrektsson, T., : Integration of scr-
ew implants in the rabbitt A l-year follow up
removal torque of titanium implants, Int. J. Oral
Maxillofac. Implants 1987;2:69-75.

Carlsson, L., : Removal torques for polished and
rough titanium implants, Int. J. Oral Maxillofac.
Implants, 3:21. 1988,

. Sennerby, L., Thomsen, P, and Ericson, L., : A

morphometric and biomechanical comparison of
titanium implants inserted in rabbit cortical and
cancellous bone. Int. ]. Oral Maxiliofac. Implants,
1992;7:62-71

. Johansson CB. Albrekytsson T, A removal torque

and histomorphometric study of commercially pure
niobium and titanium implants in rabbit bone. Clic
Oral impl Res 12991,2:24-20.

. Johansson CB. Sennerby L., Albrektsson, 1., A

removal torque and histomorphometric study of
hone tissue reaction to communically pure titanium
and vitallium implant. Int. J. Oral Maxillofac.
Implants, 1991;6:437-441,

Ueda M, Matsuki M, Jacobsson M, Tiellstr M. A.:
The relationship between insertion torque and
removal torque analyzed in fresh temporal bone,
Int. J. Oral Maxillofac. Implants, 1991; 6:442~447.

Morberg, P., Albrektsson, T, : Removal torque or
bone cement and titanium screws implanted in
rabbits. Acta. Orthop. Scand., 62:554-556

22. Albrektsson, T., Sennerby L., :Direct bone anchor-

age of oral implants: Clinical and experimental

23.

25,

26.

27.

28.

29.

consideration of the concept of osseointegration. J.
Prosthet. Dent., 1990;3:30-41.

Nyman S. and buster D. : Bone regeneration
adjacent to titanium dental implants using guided
tissue regeneration: A report of two cases. Int. J.
Oral Maxillofac. Implants, 5;9-14, 1990,

. Becker W., Becker B.E, Handlesman M. Celletti r.,

Ochsenbein C., Hardwick R. and Longer B..Bone
formation at dehisced dental implant sites treated
with implant augmentation material:A pilot study in
dogs. Int. J. Periodent. rest. Dent, 1990;10:93-101.
Becker W., Becker B.E. Handlesman M., Ochsenb-
ein C. and Albrektsson, T.. Guided tissue regene-
ration for implants placed into extraction sockets: A
study in dogs. J periodontol 1991;62:703-7009.
Lazzara R. : Immediate implant placement into
extraction sites:Surgical and restorative advan-
tages. Int. J. Periodont. rest. Dent. 1989;9:333-343.
Dahlin C,, Gottlow J., Lindhe A. and Nyman S.:
Healing of maxillary and mandibular bone deffects
using a membrane technique. Scand J Plast
Reconstr Hand Surg 24' 13-19, 1990

Dahlin C.and Sennerby L. : Bone augumentation at
osseointegrated implants induced by a membrane
technique. Oral and Maxillofacial Surgery Clinics of
North America 1991;3:935-943,

Becker W., Becker B.E.Prichard | F.,, Caffesse R.,
Rosenberg E. and Gian-Grasso J.: Root isolation for
new attachment procedures A surgical and suturing
method | Three case reports. ] Periodontol 1987; 58:
819-826




ChxIBI| - 1 33 A A 2 1995 © J Kor Dent Ass : Vol, 33, No. 2, 199.

-~ABSTRACT-

Sung-Am Cho D.D.S., Ph.D.

Assciate Professor .

Department of Prothodontics. School of Dentistry, Kyung Book National University

The control group, using the standard routine Branemark implant surgical method, was compared with the
experimental 1 group, the fixture was put and then overtighten them, also compare with the experimental 2 group,
the fixture was put and overtighten, and coverd the fixture head by Milipore Membrane.

The removal torque was measiured by Tohnichi Torque gauge manometer.

The contact of cortical layer with the screw of fixture was measured using the standard intraoral radiogram and

after that the some corelation ship between cortical bony contact with implant and the removal torque was found.

1. There are no statically significant difference between the removal torque per cortical layer width of the
overtightened Fixture and that of noram standard installation method. p=0.1441

2. There are no statically significant difference between the removal torque per cortical layer width of the
overtightened Fixture and that of the group, whichwas covered by the Milipore membrane. p=0.066

3, The PEARSSON CORELATION COEFFICIENTS between Cortical bony contact and removal torque are as
follows;
Overtightened experimental group ; 091,
Nonovertightened control group 0.87
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