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7] 93} Branemark implant system, Steri—Oss
implant system, IMZ implant system% 370<] A|
Z3|APA] AR AL Qs A Y T 5 A}
Zo)7h FYek Aol glonmz Lo 7 o]9] Z o] H]
=3t IPAE Aeskeltt, &, Branemark implant
system< 3.75 Dx10mm, Steri—Oss implant
system< 3.8 Dx10mm, IMZ implant system-
3.3 Dx10mm®] 37H] &9 LAHAE AH-5H3iTt
ol WAA7E 72k S A@SHLA epoxy
resin block< A&t IAYAE epoxy resin
block®] FHF-loll 1A 9] 443} epoxy jresin
block®] A3} x| = A A F skt (Fig. 1)

[¢]
holed FAHCE FHI15mm EolX F2of
dynamic loading maching®] ¢J3t BFE-# 9] F315

LA dE uF FHE AFGA FAs

t} (Fig. 2)

Fig. 1. Resin blocks of arch implant system.



Table 1. Data of torque values in female

fumat - WN-em)
Suh ! Brinemark | Sten-Oss 1MZ
| 64 13.2 132
2 54 14.2 103
i 44 T4 118
4 44 9.3 T8
5] aa 83 54
[+ 54 G4 T4
7 4.4 8.3 ik
o 59 B3 74
9 54 123 113
1] 44 142 9.3
___U. | -i_! E T4
12 [ 64 113 83
13 ] 54 T4 93
14 G4 B3 88
15 A9 03 B3
16 54 fid 83
17 i 103 B3
18 a4 T4 T4
19 54 B3 103
| 20 49 6.4 ge
| 21 113 64 A3
{ 22 54 T8 2R
=3 .4 74 103
24 59 f4 103
| 5 44 9.3 74
- 4.4 7.4 55
Wi 54 G4 93
= 5.4 93 83
) 93 A3 fid
a0 1003 B3 23
3 4 103 [
(2 | 59 83 74
13 8 83 74
M| 7B fid 93
B | 64 113 B
a6 54 B3 113
K1) 549 | 93 103 {
R 44 | 93 74 |
31 54 | 142 93
40 4 493 fid
|Range| 44-113 | 64-142 | 59-132

Table 2. Data of torque values in male

{unit © N-cm)
Ve . )
Brinemark | Steri-Oss | 1 M Z
1 59 | 993 TA |
2 54 | 18 9.3
3 54 | 123 113
4 64 | 108 83
5 74 93 B3
6 54 103 10.3
7 8.3 88 74 |
B TR 78 T4 |
9 64 16.7 B8
10 5l 15.7 123
11 5 78 74
12 78 78 78
13 74 B3 74
14 B3 74 10.3
15 83 16.2 93
16 64 17.2 113
17 93 128 123
18 78 114 78
19 74 9.3 123
20 83 137 83
21 93 127 B3
2 59 78 B9
2] &R B3 78 |
2 74 113 59
| 5 6.4 108 83
2 54 103 152
- 59 9.3 114
| B 5.9 137 83
] 59 13.2 74
0 83 83 38 |
3 64 152 10.8
| 2 83 18.1 15.7
B 64 9.3 152
kL fid 93 123
b 83 10.3 9.3
¥ | 58 123 132
n 118 123 13.2
B 108 142 123
| 39 39 83 84
40 59 132 74
Range] 54-118 | 84-181 | 59-157




2. Algdr

1) &1M3H(torque values)2| &8

Epoxy resin blockoll i=H ZH2-e] Ao 4
H HEES dAZsta At Adigay JAt 40
g, o2 40A EoE A EE 4 Y= dEA
EZ A9 =2bol¥(hand-held torque driver)
£ ARESto] EUAE B ol Eo kA gk A
7t 2 Q7R AA R 29 348 (maximum
torque)= A& sHes st

a9 o Ad 3348 545 fIsiA Tohnichi
torque driver(model 20FTD, Tohnichi MFG,
Co.,LTD., Tokyo, Japan)oll E¥3] Al2E ~ & &
S5 A EgtolHE AZsto] ZHEUAL Slol| $1A]A
7|3(Fig. 3) AAIRHY WaFo® Fejo|(Fig. 4) A
AIAE (removal torque)s S35}, oluf 224
AYE A2 S7H7IHA AT Aoz &1
+ 7]AA(initial unscrewing point)2] Zt< 7|E3}
ot FE AL S 293 & Fold o] 3
AAGE =215 23] 44 &4, Batsto] 2o 3
Ago g Akokth, Zbzbel Agof gt SAA =
Microsta Z2139] one-way ANOVA test 4
paired t—testE ©]&-ske] #] st9ict.

J
= M
- = Y S—
.I,-"m 1 __!

2) EZLIAL 7194 (screw loosening)2| &3

FH0l MESES 49T B0 S| AR

[ ] B4 o

Kot

dynamic loading machine(Fig, 5]l 3 72| Y=
HE A|ARO] ]/ H BAE B34 22
Haksto] A skt

Al RleL AR BAHES ddstal AUt 31A
oz Z+7F 10N—-cm, 20N—cm, 30N-cn®] 3=
=oto] At th6kg] WHEAQ1 8152 access hole
oA 1.5mm Hojd A2 HZuFE Feojo A
siglon sl Heke alesto] A5 455

tlo |

A7t F1E &4 5,9%o] Aoprt HE3 the
s 2o|F= Murphy5@7Y A1E Q1-8alA]
Outhwite5%< 1,000,000 cycle®] 352 179
AR L7} SATE A& A fAkshaL 45t
Q3L Larrys®- o] F4AE o]&3l4 16,667219]
cycle A2rozRE A7)= ULt 74 sk
= Al siolo Bz 74240) Ao tej e
B AR5 arejste] 3254171 16,6671 9] Kt
a0l 55 A 83t

AU dAYA AE+= 3-dimensuonal
measuring microscope(model No.850. Germany)
£ ARgsto] mj Al Ao AR HA-E Afolof HojZl 7F

Fig. 3



Microsta iil%‘«] one-way ANOVA test ¥
paired t—test= A 2|3}k,

Fig. 4

MX
o=

V. &2

oo

1. &|M3(torque values)2| &3

ZAQle] wh2 31 o] A= Table 1, 29 234
=l ZH2+e] AENE A|2]of| QlojA 3o W
< Mol w2 2ol E & 4= USiTh

UEHE A2 9 g - o w2 FHat 3489
7]+ Table 304 Ei= Hie} 24ttt

UEHE AI2E7HY] H]aof| qlofA Hat 379
7] Branemark implant systemol|Al+ 6,54 +
1.54N—-cm, Steri—Oss implant system]4+= 10.1
+ 2.88N-cm, IMZ implant system©]4£9.18 +
2.17TN-em 2.2 microsta Z2I139] one-way
ANOVA test ¥ paired t—testﬁﬂ} 4494 AEAHE
Al &EITEo] 97k Aol 7L Q) oz ugyt
t}.(P<0.0D)
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Table 3. Statistical analysis on torque values according to the implant systems and the sex

(umit * N =-cm)

Brdinermerk Ster-ss | M £ Testal
[ [ 1
Fesrrale R0 o2 15 BBh 2 25 g0 £ 217 T £ 25
| ] |
% =10 .04 = 156 11.3 = 297 Q77 = 166 Q3 + 204 =
e . I |
Tl a5 4+ 154 Ikl & 288 408 £ 217
s R0
N-cn ] N-ca ]
1z | i B =4
|
[ L=
; I [ 1)
[
[ ail=
| |
: [ -I:l]—
g - ‘ L1
£ meimamury 1Bl #ter1-oas BFiowz J [ reman |

Fig. 7. Histogram of torque values according to the
implant systems.

U mlato] QlojA ofzke] 3 o) 7]+
7.80 £ 2.25N-cm, A4 9 A A7]+=
9.38 + 2.93N-cmO=Z one—-way ANOVA test %
paired t-testAZ 3 TF UYEFHE AL XA
A eyl 5913 2te] 7} Q1 =] $ITk(P<0.01)

2, LA
3

=
=

87{¢JE(screw loosening)2l

Fig. 8. Histogram of torque values according to the
SEX.

1) 515 ™ 7129 &4

Zrzvol AH B AHE Tohnichi torque
driver(model 20FTD, Tohnichi MFG, Co., LTD.,
Tokyo, Japan) & AH-8to] ZF2} 10N—cem, 20N—cn,
30N-eng] SIHRS Hegh ¥, djaAlel 4 0l
=9 7HHgap) & 3-dimensional measuring
microscope(model No.850, Germany) & ©]-&3}4
743t Aak= Table 49} 290th 10N-n9] 39

— 340 —



° =2 29& 1 Brinemark implant systemo] A+
35.7um,Steri—Oss implant system OlAl+= 24, 0um,
IMZ implant systemo|A+=45.3um & eI,
90N-m9 3 Ado=z2 Z2HUSY Branemark
implant systemoA= 26.7um Steri—Oss implant
system A= 16,3um, IMZ implant systemol| A=
36.0um &2 30N-no| 4= Brénemark implant
systemO| A= 22.7un,Steri-Oss implant system
o A= 10.3um, IMZ implant system®|A1+=23.0um
O Uyt webA AR 399 27171 A
ALE 7150] FoHlE & 4= lglen 3Hg St
Al Zb=o] Fobdlel ek §94% one-way

ANOVA test ¥ paired t-test® 243+ A1} 3 &

Ho 7 ZZF 2015 Dynamic loading machines
o] &3t 6kgo FAstFS &3 o 3-
dimensional measuring microscope(model
No.850, Germany)E 7L FauAte] EAYR
g S7st7] flste] Ao AR HAE Aol
9] sk A 9 A5k 39 12 47 243 A}
£ Table 404 HojFa Qlom 28tz 29 515
Aol k=9 Afolo] tigt %74 A}t one-way

Table 4, Gap between abutment/superstructure under the vertical loading by the use of dynamic loading

machine
Unit : pm

condition| 10 N-cm % N-ecm 30 N-cm
by Jd A 2] Prrosh. A ] Frob A B Prob
Brinemark | 3537 383 N-5 B7 BRI k=5 27 33 HN-5
Sten-Chs | 240 23 KN-5 163 150 M=% 103 120 M-S
|l M Z 4653 5S%HB3 = K1 B 2 T . Bp M7 M-S
# P06, WN-5 @ P0G
A0 G befworn abwstment superstroctune before the vertical loading
It - (eap between abuatment Ssuperstrocture after the vertical boading
Probr. | probalwhity

Table 5. Statistical analysis of gap difference under the vertical loading
[(Urat: wmd
10 N-em A Ne=cr 0 N-em
B-A H=-A B - A
Hrdiremark 26 14— 1 IH
|=
Steeri-Ohis o 43 - o 27~ 17
3 |
I M Z =110

Py, N5 0 Pl

310 1.7

A Gap between abutment/soperstrsctune befare the vertical baading
B Gap between abutmentsuperstnocture after the vertical leading
B-Ad Gap difference between after the vertical bosding and bedone the vertical leusding

Prioty, - prohafslily
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Fig. 9. Histogram of gap difference under the
vertical loading

ANOVE test Y paired t—testS o]-&slo] HA ¢l
o HAE AT ZIHE Table 50]A4 HojFal
ek

Table 40X+ YESHE li“él{}"ﬂ o5 A 7=
of zpol & E‘ﬂ—? dom 10N-mZ %91 4% d
20N-mZ %<1 732 IM %%EJJE A&"o A
o A9 )\X'OP? 9} 7159 Zpolof] FA AL

B3t o] S HojF=9l o UH(P(0,05) U A] thE
o Qlorl= FAAH LR Fof7t Afo| 5 HofFA]

FHP)0.05).
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Table 5 alc Fig. 904 K= v} o] LpALe] £
¢1o] 10N-cm, 20N—cn, 30N-en= A3 Ao whet
A 8lE $ot sk 9 79 Afol7h A Aoy
= & 7 5loH YUEWE AAFZRY Afolof| glojA
£ 10N—-cm 9 20N-en2 %91 79 IMZYZHE A
AEA 7 2 EH Zolg HoFar glom 1
th30] Steri-Oss YEHE A28 Branemaek Y
ZUWE A 2”9 olglr}, 22y 30N-mzE %8

Aol 35FY USHE A A" BRofA A5}
Z 5 955 A 7+ A7)0 BAAI 23t o]
= %i‘zit}@o.oa

3) BAGES Al 7132 &3
AR BAES 10N—cm, 20N—cm, 30N-cn®] 3|4
l

g0 & 747k 2215 dynamic loading machines

£3lo] 6kgQ] AAH45E) HES LT S
dimensional measuring microscopes 7P<]J-
AR AL AeE SA5H7] flsto] AtigA] et
A HAE Aol st A B AAsks 9] 1S

2+7} 2243t A9LS Table 6914 HolFa glon 7
AVe1E 39} 815 Ao 7h2o] FJolo|| 3t 24 A}

9} one-way ANOVE test ¥ paired t-testE ©]%
sto] FAIA 4 HAE AR 23S Table 7
ol A Hojg=an Qlet,
Table 60ll4= 815 At 45%= Ak 9] 1=

Table 6. Gap between abutment/superstructure under the diagonal loading by the use of dynamic loading

machine
{LEnit © wend
-;..._u:-cll'.l.-:mi 10 W-cm A Pe-Cm A B

(5L 7 | A & Frody. A & Prods, A B 1 rudy,
Brinemark| 357 477 = X 2T D N-§
Slen -Uss 240 W7 o 163  Z30 - 03 127 N-S
| M £ | 453 By wa 0 111} = 210 T #s
o | PG . N-5 0 P0G
A Gap belwesn abutment superstructure before the dagonal loading
B - Gap betwersn shutment Ssuperstnactme after the diagonal kasding
Froby - probabiliiy



Table 7. Statistical analysis of gap difference under the diagonal loading

10 -cm
I §.iT
Brinemerk r 120
|
Saeri-Os o | 107
| -
I M Z =04 ]

o | P05, M-S P05

(Umit: iwmd
A Me=em A Meermn
B-4 B-A
=410 — 1.3
as | BT - T4
],
20 =17

& ¢ Gap betwoen abutment/superstractare before the diagonal loading
B Geap betworn abutmentsuperstmucture after the diagonal loading
B-A& Gap dfference between after the dagonal loading and before the dagonal loading

Proh, - prohahality

dlary - T

M ze B-em

Brimsmisrk

L] 1 E-em

i veem

Fig. 10. Histogram of gap difference under the
diagonal loading.

9] ztojo] QlojA 30N-m= 9o 7 L9
Branemark YEZWE A|AEIT} Steri-OssYUSHE
A2 AL A LJstils BF SAF SR F2gt

Ao 5 HoFITHP<0.05).

Table 7 % Fig. 10914 25k A|¢] 792} n}
7R Z 45 AAREE AlolE 10N-cm, 20N—cm,
30N-em®] =02 UALe] 2¢fo] Ao we} sh5 4
9 AN 30 7430} Kol A Hod e B 4
glom AZHE A|AHIZE] zloof QlojAE 10N-
em @ 20N-enZ %9l ALl EAZQ §-93t x}o|

ot

2 HoZU 30N-mn& 29 A9l A A9 £.9]
Aol7t AR §lers EO%%‘—%E}(BO 05). g IMZ
AZHE AJAH 9] A9l th2 YZHE Ao v
A 7He] & Aol HojFo] BAHOR {9
Zo]7F JERGETHP) 0.05),

:{o
rsL'

4) #2551 BMHS Zte 7i32f xfolofl chst

Ez}_j%g 10N—cm, 20N—cm, 30N-cn®| 34
Z21% dynamic loading machine< ©]
&3to] 6kg4 A4S E) Ste& A8 & 3-
dimensional measuring microscopeg 71l 7
RS} St 715 Aol Z4E] Sist
o TS} A WAHE Ao]e] HAEHE T 9 4
A5l 39| 755 Z17F 245 AXFE Table 8 oA
HolEa glom HAlsks 59 48k 59 7159
atolof thgt =74 A3t one—way ANOVE test ¥
paired t-testE o-&st] SAZHQ R HALE
Al3et ATE Table 9014 HojF=a1 Qlet,

Table 894l 2515 A9 ALt Al A|th
A2 of AR BB 749 4715 HojFed 4
/\]'O]‘F A ] A7t pAsks Ao A Heh & 1=

HolZ1 9t} 28 20N-em®] 242 AL
+ Steri-OssPZSWE A|AH o)A 30N-eme] 2

— A3 —



Table 8. Gap between abutment/superstructure under the diagonal and vertical loding

it ¢ gl
e T T g
type T C D Pobh C D Pob C D Prob
Iilr.’lrInE-:rr'm.rH [ _.'."I'I-._?_ d_?_:__ o E"':I..l 27 . a3 M0 N-5
Steri-Oss | 283 47 . 197 20 N-5 120 127 N-5
3 1 M £ 5,3 80T n iE_III 'Eg.ﬂ- e M7 7 e
= o P0G, N-5 0 P0G
C ! Gap beiween sbwirmentsoperstmactune after the vertscal koding
Iv . Ceag betwesn abuimenl superstroctune after the diagonal kbading
Prob, © peobability
Table 9. Statistical analysis of gap difference under the diagonal and vertical loading
[Lirat: Wl
10 N-em A N-em W Neem
D-Q D-C D-L:______
Brémernark G4 k1] o7
Steni-Chs T :I «a | 47 ] | 07 :i
I M Z 244 i a0
o ¢ PG, M-S PG
C  Gap betwemn abutment/supersiructure after the vertical loscing
[0 Gap brtwern shutmentsupersinectune sfier the dagonal kecding

D-C Gap difference between after the diagonsl loadng and after the wertical hacling

Prob. | probaksliny

=
m

I8 Nexm

{7 eeimemark e

Fig. 11. Histogram of gap difference after the
diagonal and vertical loding.

9] ALo] = Branemark ¥ Steri—OssYZHE A|A
dojlA FAZORE Fo3t AJolE HojFA] Yottt
(P>0.05).

Table 9 9 Fig. 1194 Akeks A9k =4]5k5
A9 7439] AtolE HojE=d| 10N-cm, 20N—cm,
30N-ene] :J0] 842 of2jgt 2122 Aol 4

011]1 om AZME AAH o] Zfolo A= IMZ
ZWE A 2" 2 JEHNE AAdH F
Branemark UZWHE AAH U Steri-OssUESHE

ANAE = FAHCR Fo3F Zol7t 9ot
(P<0.05) Branemark 4ZWE A2} Steri-Oss

]2 v—

— 3 —



UHAE DAL lol| sl FeabA Hralxluk=
AR @AY ks dQl o RE AR 4R
9] & x%ﬂ BAwglo] dE7|YU dAE 2L vy7|=dE
(parafunctional force), ZHesHA d4H HEHYH
o 9oJ3t J}O%(overloadlng) o -/Flili] of 7}alj%l
HE= (torsion), et 58t A4 55
EL QW Eok £ 2 7} LhALe] Sfel| A2 A
A FA1E wells AR A fAA = R
o FY BES —'?—31*171341‘ ‘:1 9ol 7}af7l
off &g A= B og dANE 4= qlch

LA EA YRS HAsh7] el ¢19] ¢ ?_]B-/\°ﬂ af
ot Ass AASAY #2171 A ol
external hex Z-2 7|A2¢] W& %‘(mterlocks) 5
AL AAE HAAZIAY JHEE 248 4= Q= 7]
7)(electrical torque driver) 5= ©]-83lo] LAl &
ARNE &Y & o, 294 Jemt 592 @Y
2| £80| external hex® Z2H= UZHEE AL 5
ol E76t3d Fof 65%2] a4
o] Urepdttar skt

w2bA] Ratterson %02 YEMEC] 7FeliA]= =
o HHER QIFH HAE WAL nj2utdo o

A
el

EH
L
y
ﬂH

-

¢

ANE HA5E7] 9180 external hex@t 2= 7] A%
ol w=d B} Fauatel]l YFe g |
F5HA7]= preload?] F878< 72313t

ARbH 0 2 ZrgifAtel s 2oz HAEI} &
HE AfAA| Alo]7} E|HH YARE RAA7] 8=
FHct o 2 o] YAt 7k Aok gttt R
ARl A HAetE W BEA)7]Ee Rt
o 2 ZY=(clamping force)S 7FAoF ckn Zt
A U 2k 3 ES Fofatd Fauabrt 4
A SejEEE 92 apgo] Yep AL LAke] FA 9]
o] Whgsta, B2 Y& 2hw=gh 3)dEs 71gt 7

Solli= YAt HIAXAY YAzt shad 4= ‘21‘3}
ATt wleba] AAE] 2ojA ALY 4o
7V AA Aokal AbrE, v A4 e
AR} 2412 gHH S} )0l ofslf FojA]= A ofY
o, Ak 2L screw head, cylindere: At
A T1efal YAMHKscerw thread) AbelollA] o] o
A=t 71580 =EEH o] FEE9] nAl-Fol 9
off ATRHAIE el Dozt dn)F A A2 FEsol

HaEo] A 2elo] AYAAL preload?]
FEAQ A7 vep e dAg 7|7 ek AR
Bof| 2P 3] 20(retorquing) F010F e} SFTHY,

138y Magnus 572 YFY 3t 3AE
(insertion torques)< &2h Wafistd A<t
F91E9 wHutdo] SJaf Zf-2te] A 4= qlct st
o] 2FH O R Fol= Y(scerw force) O] F|HZHE
o} wrofo ghrar W argh uf §let,

ole} o] nAAeL AF HEES A flgt A
9] 3)HHL AEHE BAH QlojA FARTE F
[l AbmEo] 7Rl wE 3HY 9 42 1
ALSEEAIS] LA BA QRS T A 2 APS Al
Skt
1. 3|Mof| st nF

Table 1,204 H+= Bje} o] 7HQleo| w2 34
of & Zol& & 4= 9101 Table 394 B Hiol
o] dell thet S Hlwgt At dAjolA o =
& 378E eSO paired t-test® §-249S
HEg Ak Rk atol7h YERTHP0.01). ©l=
R R A ‘*47} ojabrtt E53lo] el o &

02 29 4 97 WRolekn Azl A 4
Mol Tk o] Wk oh]e} 2 AMS ZH= AR
ol Ajelell THE Hol7k ek Goheen F99 ¢
A Axetgc debd YEARE A A9 UhaE
ol T FHo] 7 4 UES A B A
S5 o] Wastelet AR,

Table 304 B vle} Zro] AZHE AJAHo| wt
g o] o3t Zpol7t YepR=dI(P<0.01),
Steri-OssUZHE A|AHof|A 71 2 A S U



RSl POM Wks AA7F A IMZYEHE
Al2Hl Branemark YZWE A|AHQ] T7] 0
A 7|5 veplth wheba] 2 AR At
Al Steri-OssYZHE A28 D IMZYEZHE A&
&9 etoJeg fHatAtel Al Branemark®] =4 %=
TUAR Eok 2 3 AES el A2 A9 Erole
£ WAA EgfolsE 2 off Z A3HdE =AC
2 ¢ Wol 2% & 7] wiiZolztal A7t IMZY
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=Abstract=

A STUDY ON THE TORQUE VALUESIN THE DIFFERENT IMPLANT SYSTEM

Moon, Ick-Hun, D.D.S., Chung, Chae-Heon, D.D.S,, M.S.d., Ph. D.

Dept. of Prosthodontics, School of Dentistry, Chosun University

The purpose of this study was to the determine the optimal torques values to tighten the
retaining screw. 3-different implant system tested were as follows : Branemark implant
system(3.75mm D < 100mm), Steri-Ossimplant system(3.8mm D X 10mm).

One fixtures of each implant system was mounted into the epoxy resin block and
abutment/superstructure complex was constructed. Eighty dental college students(male : 40,
female: 40) of Chosun University were selected and were asked to tighten the retaining screws.

Abutment/superstructure complex of each implant system was tightened to the maximum
torque by use of hand-held screw driver, and then torque value was measured with torque vaue
was measured with torque driver(Tohnichi torque driver, model 20 FTD, Tohnichi MFG, Co.,
LTD., Tokyo, Japan).

Abutment/superstructure complex of each implant system was titghtened to each torque of 10
N-cm, 20 N-cm and 30 N-cm, and then the dynamic load(vertical & diagonal load) was applied to
the abutment / superstructure complex.

The gap between abutment/superstrure in each implant system was measured with 3-
dimensiona measuring microscope(model No. 850, Germany).

The resultswere asfollow :

1. Torque values according to the individual subjects showed wide range.

2. Torque values according to sex showed statistical significant difference. Those are as follows :
in case of male, 9.38+2.93 N-cm ; incase of female, 7.80+2.25 N-cm.

3. Torque values according t implant systems showed statistical significant difference. Those are
as follows : in ase of Branemark implant system, 6.54+1.54 N-cm : in ase of Steri-Oss
implant system, 10.1+2.88 N-cm ; in case of IMZ implant system, 9.18+2.17 N-cm.

4. The more torgue value of tightening screw was increased, the less the gap was after the

vertical and diagona loading.

The gap after the diagonal 1oading was greater than that after the vertical 1oading.

6. The magnitude of gap between abutment/superstructure in order of IMZ, Steri-Oss,
Branemark implant system after the verical and diagonal loading.

7. The gap under the diagonal loading after applying 30 N-cm torque showed no statistical
significant difference in cases of the Brénemark system and the Steri-Oss implant system but it
showed significant different in case of the IMZ implant system
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