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resin block), (60x30X20mm)< 27} =238l
th YZHE v Hx|o] wFo] A7 6mm, o
12mme] 953 74< £59 o/ 4819
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AlZE B3t A FA] Hdo] FREEE tHTh

Table 1. Implants

ElolebE AWFE 24 AxAte] YAt=golv &
o] &3l YEWE wjAF e} AIAAT 1 F o
E EFA 0|2 (MGT-12, Mark-10 Corp. USA)E
ALgete] deoA FEAE MAA G FHZE
AZAYANA Z28ke EAEo R Z2ATHTable 1I).

AEARE A sz $HS BTN 9
3 5 ZAHe 37 ALEAA A E AR5t
Z7|EHEAGRE SFAL. 28] WSt 201F
HEAFS 81, AZAIM ke gz
oAl 24 & el et o8 7 AtA g
< U3 2ol AdsiArt. s34 2319 slo]x~

T

Manufacturer Diameter Length(mm) Number Code
$3.3mm, neck 2 3.5mm, NNI 10 2 NNI
ITI 4 1mm, neck 24.8mm, RNI 10 2 RNI
#4.8mm, neck 26.5mm, WNI 10 2 WNI
Mk III 83.3mm, neck #3.3mm, NP 10 2 NP
Branemark Mk III #3.75mm, neck ¢4.1mm, RP 10 2 RP
Mk I 25.0mm, neck 25.1mm, WP 10 2 WP
Table II. Titanium abutments
Manufacturer Diameter Length(mm) Number Code
NN synOcta trim-able cylinder (REF 048.505) :
NN occlusal screw 9 6 NNI-A
(Ti-6Al-7Nb anodized) (REF 049.177)
ITI "RN synOcta cement abutment with SC§ T
....... occlusal screw (REF 048.605) > 6. A
N symGeta B
occlusal screw (REF 048.606) 55 6 WNI-A
_ NP Esthetic abutment with screw (REF 29448) 10 6 NP-A
Branemark  RP Esthetic abutment with screw (REF 29454) 9T 6  RPA
" 'WP Esthetic abutment with screw (REF 29462) 9 T 6 WP-A
Table III. Torque value recommended by manufacturer
Manufacturer Code Torque value | Manufacturer Code Torque value
NNI-A 15Nem NP-A 35Nem
ITI RNI-A 35Nem Bréanemark RP-A 35Ncem
WNI-A 35Ncm WP-A 35Ncm
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Table IV. De-torque value (initial: initial de-torque value, final: final de-torque value)

F AARI} AYEHAY Fded AL gldlen,
AR 974 B4 mgeldith B8 FolA
PZNE v A9} A cfe] AAR o 573 &4
o] #aH A},

‘RNIFAT9] F 7je] dZHE AthF 3 3 P
A, 338H Ay 27| EHAEARS S5 8l
AUFE Zole 2 Fo TS cALEAA ]
Aol BAZ s Zol At 271 E¥EA
$ AT EHUEAFS T2 F2sHTable V).

7y 7o R\ EUEAZY] Bagd XUEAH
o] 71-84%<] WA (H 27k WP-AT: 70.6%, H
#: RNI-AT: 84.3%) A S4=HACt 74 +< 3
ZEYEAFY HAge 2YEIARS] 50-71%2]
H oM ZHEJHINNI-AT: 62.7%. RNI-AT:
71.4%. WNI-AT: 50.3%. NP-AT: 53.4%, RP-
AT 51.7%, WP-AT: 48.6%).

ZYEAZ h3 EZFEAZe] Ared v
el

AZANA FAG 2QEAYS 24 FUE

unit: Nem

Types of 1 9 4 5 6 Mean Stafld.ard
abutments . deviation
nitial 130 1562 145 80 49 4153 345

ITI

Branemark




Table V. Reduction ratio between torque values and de-torque values

Mann-Whitney U

Asymptotic Significance

Exact Significance

NNI-A initial : NNI-A final P(0.261)>0.05 P (0.291))0.05
RNI-A initial : RNI-A final P(0.020)€0.05 P’ (0.019)€0.05
WNI-A initial : WNI-A final P(0.011)¢0.05 P’ (0.010)¢0.05
NNI-A final : RNI-A final P(0.273)>0.05 P’ (0.329)>0.05
NNI-A final : WNI-A final P(0.262)50.05 P’ (0.310))0.05
RNI-A final : WNI-A final P(0.006)<0.05 P’ (0.004)¢0.05
NP-A initial : NP-A final P(0.001)<0.05 P’ (0.000)¢0.05
RP-A initial : RP-A final P(0.001)¢0.05 P’ (0.000)¢0.05
WP-A initial : WP-A final P(0.002)€0.05 P’ (0.001)<0.05
NP-A final : RP-A final P(0.749)>0.05 P’ (0.818)>0.05
NP-A final : WP-A final P(0.200)>0.05 P’ (0.240))0.05
RP-A final : WP-A final P(0.631)>0.05 P’ (0.699)50.05

SPSS 10.0.1 Mann-Whitney U

ITI

Nem
35

833
initial

648
initial

#6.5
initial

final final final

Branemark

Nem
35

05.1-
initial

835
initiat

841

final initial ~~ final final

Fig. 7. De-torque values of ITT group.
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Fig. 8. De-torque values of Branemark group.

in]
&
b

o4

fr

F22 ¥og)

32

2,

o orr

A ZAL B

o X o
= o i)
o]

=

>{E1 Ijo
—i}h
2 ¢

2 o o ¢

A AFY AdFe F

D}E | THEo] A8t NNI-AT
EFAE wjA A7} o RS2 YE ol
»} tob A =o] ezt 1Tz
'7’“3}. Branemarkit9] thE At
Zo]7F Imm 7 e & 713
oY AL Y E B

} 7bE & A7 AdF
oot 2 AR Frkeke

2

L dn
ol
-\o
fr

M
L 9 g
ok
"UE

ol H]8) NP-

or e A
#3719 47

@ Qolel AF

1

o™
oﬂ.3>_‘.4

rOl' r[o

1

€5
& =2
EEE



AZS AT S AHeH
4739 2

E.S’E\E} RNI-A9} WNI-A
FZHTh RP-ASt WP-AT] Wite
°|& ERtt.
o] AgolX & shte] AUF YAE F 33] 29
Fe AL ST o|2F R E F
HA & T A fol, A w7
z2Y v ZAT, AFE AFEFE o F
& Fasta AskEe Skl dvia dBiA 9
.5 28 Martin 52 A @A 53] haste] v
ALE Zol3 FE HAE BHEAN S W EREAH
o] BAH LR freg Alo] & Ho|R] Fgton " vt
A 243 29 WERY S 53] Wk Ald| 27|12
AEAZL 27|12UEAZ] 70~80% HS) Hol
A vl A A A T Uate] HHEA
ARgo| W AN wE FYEAGY] Wt
BAALE frelgh ato] & HolA] ggirt Y

EHEIAYI dud ARV T wE HEFo
Ao W 29 H F 34w o 40%71 102
o]\,}]oﬂ EH—‘?‘H Hl—xgﬂ.odq_ 14) JﬂJ_ 20§]_4 ‘?l%’ﬂl
A EAE Fosiigts VALY HF A==
FES A A gt

A o AAE JPsi] A3 wHY &
%74 (orthodontic force gauge) & AH&-3le] =4 g
e 2 <27} d5atEnt. dukagl x| o AR Al
o Bddhs e 100g%0] 11, dto] AT = HET]
27} AR & A2 g 2wt 50gm°]vE_i EIPN
sl =g 50g, At ZEE 100g02 Heim
8rgE st e 50g9 Fo stFo] AAE s
st vlE e}t E7)slt| g thololR =H| g
S50} Zastne AAEge] F7iste Ae ok
(}dq_ 16)

B o] 4¥S] AR S
Eﬂ’\E‘B’E 7P’Pr: e )
FFsketa vtEAdo] grte
l"i—?z«] FE e w2
o] gstem, ¢
27 st M@ J-ia?'?} A4ELe gA &gt
Hoyer $¢] A@9d M=
g Pole FHT éd—}é :
Branemarkw el v|&] 23T Je7p S5t ghE
EaadRE 7%}1:}__ AFE YAUTH? o|H AHAE

Al & LH_Q.

666

2 @ojn YA Huzg, o

2
@3
A

A AR ] o, AR, A
7] W B doE ML drlde
@7 Zo] AYFE AHAst= 2
© 157 BA 3t

NNI—A & AL BE ol A7 g 2«.71

EHEAGS aed AFEHEAZRY Ao s
°1] AR Fo3t Aol & BT}

Gratton 59 dgdMe YAl 2AEAZS
16Ncm, 32Nem, 48Neml. 2 98 dtg & 724-%, gt
£33 ol 16NcmT oA YERE mf 2] 3 o} A|o)
F Abolo] A $E (micromotion)o] #2l4 A
Z713IH T ® o] NNI-ATS| Y EIFe] &
7} 2ol VERA Aol B3EY o] AddAe
799 Wt gleug X BAQ A9t 2
8% 702 AztE

YEZRES A7t AR
HEH e FE(buttjoint)NME JERESL A
FE QAN E YA 24E VAHRo|T W3}
F2 ul§ Fa% 847 nejdtoof 3y, o] A4
WAt 29 @Ake wAl Bl o3 dE RS e
& geoh AT 7]ASH Er}” AR o
EHES ARF7t 43P o8 FEHHe &2

o

ol

o] ¥
o, ol
2 47

-

lo

2,

o

oxl
o
o

F "] AAK §lo]
L olZgE
T =2

(morse-taper)°lX e 24 nlEEo] JZHES}
AgFE dAA7Ied F7HR 22 £ F

olggt AZWES} At A4
Feo] oo &) HeFINE Fo|3
24&51 T2 vAlEFol 2
g A= éf“ S —‘?*04 Fias ik
CITIE 9530 HEH e
o] Eat J+ e 28 HAE EEz‘fhv} sk 7
gln gudEg,
UMT $5-L 445899 214 (interfacial gaps)®@©|
EA 3t AdlA ZIQlgtth, FEE AdtFo] At
o3 FoHvgE T Hte] FER9E o] AT
ol & 735 vAlE
25k €tk FYS 4E9
= oA ARl AlH st
1 5 AEE 3 AT AA| T ol A
7FEYALe 2g 2 “H—“#Oﬂ dAH-9fe] HHo
7‘4&"“40] e A7t

FE ITI 29| 23

PN Loy -b

o

m

o o Avhe
g}._iy;@ o= }\}49_;
T AlHS

o H

ofN rlo AL M okt ¢

—_—



% A48 o] 47

Aol AhFst AFAE A
npdd ols) 2wl AR F=7t F71HUE s
A=

RNI-AZZ WNIFAT A HFZ2PEa3ke]
Aago] BAFHCE {3t 2ol & Bt dE
HEQ] AA FAGlol YArte] A7l FUg ITI
o) ¥)8ll, Branemark®™2 4EZHEQ Aol Z7}
3 YAk A= STt o)W AP Abg
Z AFE YZSRE 2R wtg A9 Ifolr}
AATh ATt FAL B AAlske 94 9
27F FA0A o Holz A Ha A Al $LE 3
< ke gs, AdFe] nAe 32 ZHE(AH
x) 2 ZAgslng o 24 24314 Er). Brane-
markT9 WAle YSHE A ue} §7171 o
2o ol RHES] o] & AT EFHE
vehd Aoz Helt} E3F UAle] FHAe]7Hol
U Al A JEAE w2A o] vabde Fe
u:z;} o:]_‘,].g]cﬂ ol_g :‘[: 11—4.

o] AdoA JENE vjiA & 33 WHEALE 3}
Hom of A W 271 ZYEAR) EHAY
ITI## Branemark® 25X 2 7o) 743 2 &
oA 71 AA AL ole AT AR
A#= U AeE Ko A& A E A
gal7)dle REsIT
g, AR o] AHAF 2
dom, 72 U &4 43 A4
By M 71 ook &% 7 Jiek F
g SRl Aol glojol B Floz Azt

i

o

g7 25 2

]_

A A

¢

oh

_‘Tlrlré

e 2 H

&

HU

Ao
4k
z1=8

vz &

AiFe) AAss 3
@ vaste] AT ARGl YEAE/AYF
7Y Y AL JPE Lopuaz F o
AN e e BEE Agnh

1. ZE oM Adige] 8ol 5828 K
ojz] gskom AUl AARH7E HIHAY
P2 w gkgron) thhel F3 £3e A3

=3t

A, F Al BdED

667

4 Y% YBUE HHAS B} A8

2. NNIFA &2 A8t L& TN 27| EHEAG
o] ZHago] HE) AEEYRAY 74 L0] B
AR o2 §o)F 2712 BRI (p<0.05)

3. ITIZo| A RNI-AT! vla] WNI-AT S A E&
EAg Aago] FAGHoR {3 UM
ot (p<0.01)

¢
B

e -0

AzALe] 2 o A70l 44 2 2o 271
QEagel 74 & EEHARe 2T

HOESH

1. Branemark PI. Osseointegration and its ex-
perimental background. J Prosthet Dent
1983:50:399-410.

2. Zarb GA, Schmitt A. The longitudinal clini-
cal effectiveness of osseointegrated dental im-
plants: the Toronto study. Part III: Problems
and complications encountered. J Prosthet
Dent 1990;64:185-94.

3. Jemt T, Laney WR, Harris D, Henry PJ, Krogh
PH Jr, Polizzi G, et al. Osseointegrated im-
plants for single tooth replacement: a 1-year
report from a multicenter prospective study.
Int J Oral Maxillofac Implants 1991:6:29-36.

4. Binon PP. The effect of implant/abutment
hexagonal misfit on screw joint stability.
Int J Prosthodont 1996:9:149-60.

5. Jorneus L, Jemt T, Carlsson L. Loads and de-
signs of screw joints for single crowns supported
by osseointegrated implants. Int J Oral
Maxillofac Implants 1992:7:353-9.

6. Zhang F, Zhao Y, Wang H, Razzoog ME, Lang
BR. The preparation procedure of TiAdapt
abutment effect on the implant to abut-
ment joint stability. Hua Xi Yi Ke Da Xue Xue
Bao 2002:33:247-9.

7. Martin WC, Woody RD, Miller BH, Miller AW.
Implant abutment screw rotations and
preloads for four different screw materials and
surfaces. J Prosthet Dent 2001:86:24-32.



10.

11.

12.

13.

14.

15.

. Hagiwara M, Chashi N. New tightening

technique for threaded fasteners. Materials
and Engineering Proceedings of the Interna-
tional Offshore Mechanics and Artic Enginee-
ring Symposium, vol 3. New York: American
Society of Mechanical Engineers 1992:371-
76.

. Tzenakis GK, Nagy WW, Fournelle RA,

Dhuru VB. The effect of repeated torque
and salivary contamination on the preload of
slotted gold implant-prosthetic screws. J
Prosthet Dent 2002:88:183-91.

Haack JE, Sakaguchi RL, Sun T, Coffey
JP. Elongation and preload stress in dental
implant abutment screws. Int J Oral Maxillofac
Implants 1995:10:529-36.

Schulte JK, Coffey J. Comparison of screw re-
tention of nine abutment systems: a pilot study.
Implant Dent 1997:6:28-31.

Khraisat A, Stegaroiu R, Nomura S, Miyakawa
O. Fatigue resistance of two implant/abut-
ment joint designs. J Prosthet Dent 2002:88:
604-10.

Norton MR. Assessment of cold welding
properties of the internal conical interface of
two commercially available implant sys-
tems. J Prosthet Dent 1999;81:159-66.
Cantwell A, Hobkirk JA. Preload loss in
gold prosthesis-retaining screws as a function
of time. Int J Oral Maxillofac Implants
2004,19:124-32.

Al Rafee MA, Nagy WW, Fournelle RA,
Dhuru VB, Tzenakis GK, Pechous CE. The
effect of repeated torque on the ultimate
tensile strength of slotted gold prosthetic

16.

17.

19.

20.

21.

22.

screws. J Prosthet Dent 2002; 88: 176-82.
Westland IA. The energy requirements of the
dental cutting process. J Oral Rehabil 1980;
7:51-63.

Blue DS, Griggs JA, Woody RD, Miller BH.
Effects of bur abrasive particle size and
abutment composition on preparation of ce-
ramic implant abutments. J Prosthet Dent
2003:90:247-54.

: Lee J, Kim Y3, Kim CW, Han JS. Wave

analysis of implant screw loosening using an
air cylindrical cyclic loading device. J Prosthet
Dent 2002;88:402-8.

Hoyer SA, Stanford CM, Buranadham S,
Fridrich T, Wagner J, Gratton D. Dynamic fa-
tigue properties of the dental implant-abut-
ment interface: joint opening in wide-diameter
versus standard-diameter hex-type implants.
J Prosthet Dent 2001:85:599-607.
Gratton DG, Aquilino SA, Stanford CM.
Micromotion and dynamic fatigue properties
of the dental implant-abutment interface. J
Prosthet Dent 2001:85:47-52.

Merz BR, Hunenbart S, Belser UC. Mechanics
of the implant-abutment, connection: an 8-de-
gree taper compared to a butt joint con-
nection. Int J Oral Maxillofac Implants
2000;15:519-26.

Jansen VK, Conrads G, Richter EJ. Microbial
leakage and marginal fit of the implant-
abutment interface. Int J Oral Maxillofac
Implants. 1997 Jul-Aug:12(4):527-40.
Erratum in: Int J Oral Maxillofac Implants
1997:12:709.

Reprint request to:

Chang-Whe Kim, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics, Graduate School, Seoul National University
28-1, Yeongun-Dong, Chongno-Gu, Seoul, 110-749, Korea

k43c46w@snu.ac.kr

668



Fig. 1. Acrylic resin block embedded with Branemark Fig. 2. Branemark implants connected with esthet-
implants. ‘ic abutments.

il

Fig. 3. ITI implants connected with synOcta® Fig. 4. Esthetic abutments of Branemark (NP, RP,
abutments. WP from left to right).

Fig. 5. synOcta® abutments of ITI (NN, RN, WN Fig. 6. Digital torque gauge (MGT-12, Mark-10
from left to right). Corp. USA).
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ABSTRACT

THE EFFECT OF PREPARATION PROCEDURE ON IMPLANT-
ABUTMENT JOINT STABILITY

Jang-Wook Lee, D.D.S., M.S.D., Chang-Whe Kim, D.D.S., M.S.D., Ph.D.,
- Kyung-Soo Jang, D.D.S., M.S.D., Ph.D., Young-Jun Lim, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Graduate School, Seou! National University

Statement of problem: Little is known about the effect of abutment preparation procedure
on de-torque values in different implant platform and the relationship of final de-torque values
with different implant platform size.

Purpose: This study evaluated the effect of abutment preparation procedure on de-torque val-
ues in different implant platform and the relationship of final de-torque values with different implant
platform size.

Material and method: Six ITI implants (2 narrow-neck implants, 2 regular-neck implants,
2 wide-neck implants) and six Branemark implants (2 narrow platforms, 2 regular platforms, 2
wide platforms) were embedded in each acrylic resin block with epoxy resin. Eighteen synOcta®
abutments (6 narrow-neck implant-abutments, 6 regular-neck implant-abutments, 6 wide-neck
implant-abutments) and eighteen esthetic abutments (6 narrow platform-abutments, 6 regular
platform-abutments, 6 wide platform-abutments) were tightened to each implant with digital torque
gauge. Initial de-torque values were measured using digital torque gauge. After preparation of abut-
ments, Final de-torque values were measured with digital torque gauge.

Results and conclusion: _

1. Screws loosening or abutments motion were not detected in all experimental group, but some

scratches of implant-abutment joints were detected in all group.

2. Reduction ratios of final de-torque values were greater than initial de-torque values in all mea-

sured group, except in narrow-neck implant-abutment group (p<0.05).

3. Reduction ratios of final de-torque values in wideneck implant-abutment group were

greater than regular-neck implant-abutment group (p<0.01).

4. The greatest standard deviation value was detected in wide platform group in both implant

systems.

Key words: Preparable abutment, Initial de-torque value, Final de-torque value, Screw loosening, Joint
stability
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