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E3 FREE 71 Mg 9 A dEA
E Y F AxAo FHTHE U Ao
ATh AZHESG FHEAH Abo]o nA|FEE
Ao Azl A TS SN UEE
2 ARFRE AYs & AgEe A5
Az AAdA ] AT Fds A F gith
AEZWE AF F2EZ B3 nAEY FHhe
AxA o dF, AZHE FHd 34 A
25 Wl A" Gross T
UEWNE A|2Flof|A JZHE 1 A & A |
Atol o] mlAl FEg AR 1 AF, JZH
E a A oF AthF tol] mlA| FEo] dojwe
™ Z} Al 28l Zbel] mAFEe] 2fol 7t YEa B
oAFAR AQF 22 BAse] dEFHES} A
= Abelo] F3ke T3 & F Slo] Al A
7 e ol 4] 28 dYar 55 2F
Sk A Qo] 1 Afole] Fitg FHst] UFH L
2 HEE e dHo AENE FAGA 71
© Ao AZEn sl

Brénemark systemo] TEg 9] 52 (external

connection) YZWE A~ A o} A
7re] ﬂ@oﬂfﬂ 9] F-5 7 AHexternal hexa) & HY
2 Hala gloy, 2o B A A Fe] =
ol o] & 2FAIT|= YAk A4 Fo] B

AL
3 ek wheka z)A] 9 ﬂ]a Nz dEA
E 7} 8459 99 4S5 Fo7] 8l IdF
HECL A F Atolol] AAFxEA USAZ
(internal connection) UZWE A]AElo] Z o
o] 23 k. ol WESAE Jei= A
et A 7o FE g o] kst
Al gAdolv wAl FEe] fla 343k A
o ojg npEHe o FHS WAY F U
ek oyt mttoly S mgtE el o st
o A& AL WF AA} ol & HHstE
2 A F2E olEvn FEHI 3
E‘!‘.151617)
Aot 2o A oy SHA dFHES}
AT A gt A3 FAETY Fasittn
g 7 el B AT 542 H2 dHe
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2 AgER gt EAEL AT A2y
S S s DR ECERPSERE SRS
A4 @A e Botd DR AA T A
o AYEE vm, Yristag san

DA oF AT, A thubake] A e (Table 1)
°l AFeA Aded JdENE o ngA =
Wy dZ27x2E e 9
connection typed implants)Z 3}9] 2™, Certain
Implant (3i/Implant Innovations Inc, FL, USA),
Xive Implant (Dentsply Friadent, Mannheim,

ZAE (internal

Germany), Replace Implant (Nobel Biocare, USA),
Ankylos Implant (Dentsply Friadent, Mannheim,
Germany), SS II Implant (Osstem Implant Inc,
Pusan, Korea) S 24 Z; A| 23| A} Al A" oA F
22 e AZHE uHPAS ddsnh

Zyzte] oy 1Al AZE = ATt A
Witz Zh Az A A Al s vk 9l
T THRE A9sAth(Table 1).

AdZalE uAA Y AYFZ YAt g8 A
@M1iﬂ44ﬂnﬂﬂ aeﬂ@¢ﬂg
= 7} A Z3)A19] torque controlloerES

Z} JIZWE systemH 2 FASI= torquei A8
3} tH(Table 1).

N

o1t

1) AlRe] A%

(1) HAES] JdEHE 13
FWEE X HE AHo]o] & o] &ato] A4
9 %4§P polyester (Epovia, Cray Vally Inc)ol] 13}
&t} ¢hds] SFAIA 174 5H thFig. 1).
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Table 1. Kinds of implant systems, fixtures, abutments, recommended torque(Ncm) used in this

study
Implant (Manufacturer) Fixture Abutment Recommended torque(Ncm)
Certain Certain full osseotite Certain Gingihue Post 1
(3i/Implant Innovations Inc) (4.0 x 13mm) (4mm)
Xive Xive S F-2 Esthetic Base 5.5 30
(Dentsply Friadent) (5.5 x 11mm) (GH 3mm)
Replace Replace select tap Esthetic abutment select 20
(NobelBiocare) (4.3 x 13mm) (RP 1mm)
Ankylos Ankylos plus B11 Abutment B straight 30
(Dentsply Friadent) (4.5 x 11lmm) (1.5/6.0)
SS 11 SS It .
(Osstem Tmplant Tnc) @41 x 11.5mm) Solid abutment 30
Q) dZHE Z+ Ao 2 2 ofj&E 3} aL(Fig. 2), Automatic Specimen Polisher (Rotopol
AZANE A A HeHE AWFE 2 A 2, Struers, Denmark) S ©]-8-(Fig. 3)3to] Awlet &
ZAH] torque controllerE ©] &3k AA torque ultrasonic cleaner®]l 2o} %33} A Z31%t}.
B o AFAZ F, Ao =33} polyester
(Epovia, Cray Vally Inc)oll 22} vl E-3te] 273 2) AlHe] 3 gl AR A A A F
FTEAAT (Fig. 1). A =g Al S 333 A n] 7 (Stereoscopic Zoom
Microscope, Model:SV-11, Zeiss Inc, Germany) 3!
OREEEER LR ESE P FAHAL @R Z(FESEM,  Model:XL30SFEG,
High Speed Precision Cut-Off (Accutom-5, Phillips, Netherland)< ©]-&3}o] UZHE-A|fF
Struers, Denmark) & ©| &3t #X B52 H2} A AL Abel o] 7hSS kGl th(Fig. 4-8).

Fig. 1. Samples which were mounted in liquid unsaturated polyester.
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Fig. 2. High speed precision cut-off
(Accutom-5, Struers, Denmark).

0171 M

1. Certain systemOIMQO] QZ2HE-K|CH=-
LIAICl &gt

1) g Ak At Abele] 29

agA L AdiFe AAdE YRrAATx
(internal connection design) 24 LG A g5 F-2|
A= A thF} butt jointS o] F1 Y eH 1
&L 71U e9 A (Fig. 4-b), A HA {2t
T2 YR Ad T g e Fue
%2 st3 QAL (Fig. 4-b) L st E 1%
Ak A FE] Atole] oFFte] Fol EAEHA
(Fig. 4-c).

i

2) WAk AT F Atolo] A gt

Akl FH(head)= AlUlF<} 71438 A
°] 2A3(Fig. 4-b), UAF T4 o] S92l = A
o ofzte] Fol EAISAThHFig. 4-c). Certain
system| A= AHFE 2 Al 719 €=
2zt el 7 Fd] g =2 5 9
£ engagement finger system= AHS-3taL Sl&
AR AT F shdiee ol g S F2
& 5 J== g AFEH e finger7t e

N

=
=1

£ 4

o R

=

286

Fig. 3. Automatic specimen polisher (Rotopol
2, Struers, Denmark).

Hl 7T finger -9l 2 A ZAA 87} Ho
A W des & F UUHFg 4-cd).

3) 2} A} Aole] A

AR e digH = g Ao A el A
WARkel ARE A 219s] AgE o] 9l
2 Aprel aRE 1A AF @ Bol A
33 THFig. 4-d.e).

2. Xive systemOIMQl LEHE-XICHZ=-LIA
o] Mgt

1) g A ek A5 Abel o] A7}

A} AdFe AdL UYREAAL=
(internal connection design) 24 1L A AFE- F-¢
of| 4= A<} butt jointE o] Fi UYL
HEe 719569 A (Fig. 5-b), A 52 2| o
o G HEH7E 5ol glo] w Ee H=
< ofa AAThFig. 5-b), 123 At shE
AeX e g A ] Atoldl] 9Fzte] Fol )
th(Fig. 5-c).

=]
RS
o]

AN

2) ks AU F Aele] A%

Wb 3o SN Qs 2 Eo] £
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shgom, it TR AARE FARE o)
W 3 R 9leA] AThFst o} AWE AFE 1
9 (Fig. 6b), LA} e ZHFE Ao Eol

E Ao Hh(Fig. 5-0).

3) G A S YAl Atole] At

Certain systemo]| X1 ¢} pFRb7pA] 2= VAR
Jd ey E nAA e % ?;}01]7\1 LkAbske] g5
E wgAe 193] AgE o da ARt 8t
= 1At LT 5ol Akl th(Fg.
5-de).

3. Replace systemOIMQ LZHE-X|CHZ=-
LIAIC] A&t

1) g A ek At Atelo] A3}

DA AdFe dAFdL YRrAA+
(internal connection design)ZA] 1L A A5 F
A e A2t butt jointE ©]Fi UYL
HEE 21U o k(Fig 6-b), At i F-9]

dAM = A kel Atole]l 2 Fol ATh(Fig.
6-c).
2) sk At Aol 49

WAL TR0 SR E AU 2 So] &)
stlom, YAl FHe] 7|4 K& butt jointE ©]
T 2 oA Ao} ofF E e A3ha

FIL(Fig. 6-b), A} FH-<] aal & Eol
EA A tHFig. 6-¢).

3) LA A YA Atole] At
Certain, Xive A|2EIET} v/l 2 AL

ARE 1908 AFHe] dn ke shiele
QY% Eol EAsdom 1 HEL MwA 1
Bagn

USRS etetolXl 2474 38, 2008

4. Ankylos systemOIMQ| =ZSHE-XICHZ=-
LIAICl Ast

D DAAG ADE Aols] A
A F7} 2 Ao taper connection®-Z A4
He FHEA A dE 439 AdFY
T HEZF7F Bol glo] 1183 HF A
Rom 1 HEFL ofF Fmstu A EIAh

(Flg. 7-a,b,c).

2) 2AAG AhF YA} Aole] A%

A9 YA dAZ A2 one-piece 3
B2 At SHEe] Wb elel A abike]
Be a9 71Ws] AdtEo dam YA
drE ngAs 2FF So] EAATHFg
7-d,e).

5. Osstem SS I systemQIAQ| QIZSHE-K]
CHZ=-LIAIC] A&t

1) g A ek AT Apel o] A7}

A F7F 2 Ao taper connection®-Z A4
He FHEA A i 438 AdT
g HEF7F 5ol glo] 1¥e HE2 sta 3l
M_‘/} ATl A VAR 8= At 7

FAM s ko] Fol EAsthFg.
8—a,b,c).

2) A} A thF2] WAl Aol o] A gh

g
B 2A Ao AR g = A 2
A ko] Abolo] 2 & A1 e (Fig.
8-d) LG A oF hAMEe] A F oA wAl g Fol
Ao 2 (Fig. 8-de) THE UZHE Al 23}
2] YAk ARl HFo] oA e S
Bt
B AR AFEEE BT systemol] A2 1 A
oF A, YAkl A, 2 A ok YAb 7Ho)
AeS YA OF Table IE FAHATH

i da
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£ 00erer

fixture

fixdure

(d) (e)

Fig. 4. Optical cross-sectional view (a) and SEM (b.c.d.e) of fixture/ abutment/screw connection in
Certain implant system.
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XIVEE 3.0kV 30.8mm %30 SE(M)

= fixture

fixture <

-

XIVEE 3.0kV, 30.6mm %30 SE(M) . 00 g e S00um

(d)

Fig. 5. Optical cross-sectional view (a) and SEM (b.c.d,e) of fixture/ abutment/screw connection in
Xive implant system.
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fixture. screw e

>
REPL1 3.0kV 87 2mifrsedd, ) g 00mm I REPL1 3 0k\V 37 Z2mm xTBQ SE M)
(e)

Fig. 6. Optical cross-sectional view (a) and SEM (b.c.d.e) of fixture/ abutment/screw connection in
Replace implant system

290 CHEHK I IEIRE ) IS TBIBISIA| 244 35, 2008



=

‘ abutment &
fixture Screw

repl 15.0kV 28

30 SE(M)

abutment &
Screw
fixture

repl 15,0V 22 3mm x30 SE(M)

fixture

Ankylos implant system.

(e)

Jlsug!

Fig. 7. Optical cross-sectional view (a) and SEM (b.c.d.e) of fixture/ abutment/screw connection in
ISRl 242 33, 2008
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abutment & screw

fixture

osstam 5.0kV 22 3mm x M) 00mim| osstem 5.0kV 22 3mm x100 §E§:FJ|_'-| 500um

(d) (e)

Fig. 8. Optical cross-sectional view (a) and SEM (b.c.d.e) of fixture/ abutment/screw connection in
SS |l implant system.
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Table II. Fit of the implant fixture/abutment/screw interface in all systems

Implant system Fit of fixture/abutment

Fit of screw/abutment Fit of fixture/screw

Certain +
Xive +

Replace +

Ankylos +H(+)
SS II ++

+ ++
+ ++
+() ++
Non +
Non -

Note

Non; Not existed

++; very closed or good condition

+; To 50% closed or fair condition

- not closed or bad condition

(+) or (-); additionally + or - more tendency

YESHES} AU+ HEL 7]A2 Q] B oA
FoAT BAEIAQL BN T8 M
T e, A AR BN BH, =gk
A A AWNE zte JSVEAYF 922
AZHEES AT AZst= Ut 7
SEE S Qom B AR HAE JF
AE FAEE Zholl #4 misfi)o] A 3h=
A5, ole@ BAE 7]538kFo] iAW 1
A3EA AL A A (screw joint) Well Al £
o\ o] Fo] dAE o] YEANES} AthF Aol
of 714 £F& ol &FemN HE B
g AL AYA S ob]ete e BE FEEY
=Y ARAY, Urte] Al 55 2
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wate] ApilEo] tiAplg
BB AFET H §
ob# FeA o7 QoA
TEES e A9, g
=3k Aol wepAd 2
o} AT Ay F
= WEdZE FolA
Certain , Xive , Replace , Ankylos , SS II A] 2l
of ZA AHFE i dENE G A o A2t
i, SEREA N FAL A o] A%HE 33 3
FARRA AnA & Skl w3, Frleksith
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rEl
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1. D&M AtH==0l Mgt
Certain system, Xive system, Replace system2]

Al Ak A g AdeA nHA
2 591 Aol 3¢} butt joints o] FH ofF
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W3] %3] Al (Fig. 4,5,6-b), AT T 59
AMe A AT Atelo] <kzte] &
o] A =Hl(Fig. 4,5,6-c), L% Replace system®]|
A 7V 2 Feol EAskAthFg. 6. RHH
Ankylos system¥} SS II system®| 74-%-<l At
7} 1 Al taper connection.Z AZAE = FE|
2A A WE-o A5 AT Y HE
F7F 5ol glo] 1Ee HES ol Fa e
O AEFS obF ¢Istn AYeslen =
Ankylos system®] 7% HEFHH 0] AL F&
T AU (Fig. 7,8-b). L} SS 1T systeme] 73
ol Aol A YAte A eE = Ao A5
flollM = oFzte] Fol EAISHTHFig. 8-c).
PEHES} AT A2 HEFF Afold
oFzro] Fto]l EAsta AA o] E A slip-fit

joints} FEH Atolo] Fito] fle HEAQ

=
=

4z o mo of H

friction-fit joint® 54 & A& & gled™, & 4
dold AT WEAA Fee QzAE F

)

slip-fit joint= A|t)=7} antirotation +25 7}
I den FEA FHE ARFE JENE
ol AR AlZ 4 e Certain system, Xive
system, Replace system®| 73-%-7} friction-fit joint
2 8%2] morse tapers 2t SS II system?} 5.5%=
] morse taperS 2 Ankylos systemol B3l T
2 555 K3 e A ¢ F ddH
(Table 1II).

slipfit joint®] Certain system, Xive system,
Replace system®l] B|3] friction-fit jointZ SS II
systemZ} Ankylos system®] AT AZAHE
el So7F 11dsta Eed HJ &5 o|FER
A post 71 A F-oll F& Alelstae 2 HFo] 7h
 Footn xUetER ol H g AFe A A-
AT g Al AFE WA

Ir

e 257
s, E9S XA ste 14 7les SR F
oltta Azt th Bozakaya 52 o] 2]t taper
integrated screwed-in abutment®] 4ol UA}S]
& AA Do F doy, ANFAZHES]
Agtol YF ZetA o] oA BEA H QA

A7) ojeE e aglEojok drta skt

ol

294

2. LINRE AIUH==0] &gt

Certain system, Xive system, o4 UA}e] T4
(head) 7] A = A th -2} 2F7te] AALE o] T
193] HZ5 o ) al(Fig. 4,5-b), Replace system
oA A FH-<] 7]AF= butt jointE ©]FH
1 FSjol A Aot ok e Age B
ThFig. 6-b). 12| 3l Certain system, Xive system,
Replace system ZFo|A] WALl AH 2 Sl
M= ATt oFgte] E5o] EAsHA =)
(Fig. 4,5,6-c). 1% Replace system©l|A] 7} &
e 73 At Fig. 6-0).

Certain systemo| A= A5 LA 7]
2w 22t Ao 3 A8 ngES w
T UEE AdF FH shiRe g@4e] e

[

engagement finger system= AR8-3tal Sl=dl
o] U

Ch(Fig. 4-c,d). metA] Q7oA AR&Alol ©
A7t MY HA Fes 248 v 27t
I AZE QU

Ankylos system®} SS 1I system®| 73
S A7 dAF o ® AAtE A5
EAetA] gornzA E3 HAAE 4%

2 felsan,

¥ T %0 |1

8. NEXNQL LIAC Mgt

Certain system, Xive system, Replace system2]
A5l At e digEe ngAe A
oAl UAbike] e Ao 21 d] A3
o] 13 WAHHe] sHtE ng A o 4A g Bol
Z 5+ th(Fig. 4,5,6-d,e). 1213 A hF7F YA}
of dAZ A2t v]E2] FElQl Ankylos system
oA A o)F sRe] YAl BeolA Uarbe] A

e 2349 A% Adelgon YA
Hi-= Aok A3 5ol EA ekl S uk(Fig.
-d,e), SS II system®| 78 -¢-<l WpAFLEE] g0 A

DA 9 Eo] ZAFo 2 (Fig. 8-de) THE

ol _.111

|

H
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ARkl 4ol A%

o] Holx]& AFS B THTable II). ©]&= H| &

= =
2ol waln Bede) A9} UAE A=
2% 7} 9 W, W el B 7 Sol =
2o AYFe JBAES} 710G 2L A

ol & SHE Ualet AdZAHES HES A o
5 7] wEelgta Aadn®
Schulte 52" 7} A% Al A& 7]

=
WAl AR RE o 2

Ao} A 3| ALe] A] A
d Qo] E & TgE Afol7} 9IS

zels0] 77 gE A4,
wAtel Ad, el g, 5o A4 3 7=, 5
o do|, i AT YAl FHeF Ao
internal ledge Alo]2] FHZWZ Wl ol Aat
o Az A2 2] &L AHolgla Als
o}

AT R HSAZA Al="l9 <
EXYFUAL AR AREE H7tstr]
o] Certain, Xive, Replace, Ankylos, SS II<]
o] 7} A FE e AZHE ng A
o, 71 53] At 3er 9 ARz
= Bl #ES A o5 22 A8
AUt

Y

]

M
ol (% rfT

o

]_

e [
on, O %

iu}

tlo rgt rQ >

1. Certain system, Xive system, Replace system<]
A5l A ek Ao A2 A

CHOMRIE2R IS 1IgetSlAl 24 85, 2008

A= AHFESY butt jointS o] FH of
3 AFaAa, AT % F9elA
A oF A thF=e] Apoel] fzte] FE0]

30 rr 4N ox
bopy R
ox, 18 o

)
o

2. Ankylos system@} SS II system®] 74--9l =] tj}
F7F 2 Al taper connection®.Z AZAE =
P A 1A Wik AFF AdFe &
3 4537} Bo] glol AUF A5 o) Fn
AATH.

3. Certain system, Xive system, Replace system®]]
A YAE 9] 714 e A Fet of 11
& S B, WAke A 9 skl
A A et ofzte] Fol EAstded 1%
Replace systemo|A] 7} 2 &8 Ho] 9

A7l &2l el Certain system, Xive
system, Replace system®] 7 -$-7} At <} 1}
AZE QAR AAtE BlEe] JElQl Ankylos
system¥} SS II system E.t} 43} 12, SS 11
system®] 77l WARRE] Aol A 1 A
o} Bol EAFe RN TE UZHE A 2H
I de] Vapike] o] HFo] oA & &
de Bth

A2Hox YEAA Asde] AP B
@ A3, 7 AEALE Aolo] Aol glont )
$2o WEAD AzE B5d 23 A
BEe AEe AU gk 2%S An
9ee & 5 Atk et AhFeh LA}, 1

AASH Wbk el theFd Fele] Bol £A%
So] U] Bebd, mlAE
24, 44 Sl AW JF nAAE g0z

A& Asl Ded Ao AR
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Fit of Fixture/Abutment/Screw Interface of Internal Connection
Implant Systems

Shim, Deok-Bo, Hee-Jung Kim, Sang-Ho Oh, Chae-Heon Chung
Department of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to evaluate mechanical fit of fixture- abutment-screw interface in the internal connection
implant systems.

In this study, each two randomly selected internal implant fixture- abutment assemblys from Certain, Xive, Replace,
Ankylos, SS II. were used.

The implants were perpendicularly mounted in liquid unsaturated polyester by use of dental surveyor. Each abutment was
connected to the implant with recommended torque value using a torque controller. All samples were cross-sectioned with
grinder-polisher unit after embeded in liquid unsaturated polyester, and then fixture-abutment-screw interfaces of all samples
by using optical microscope and scanning electron microscope were analyzed.

Conclusively, although a little variation in machining accuracy and consistency was noted in the samples, important
features of all internal connection systems were the deep, internal fixture-abutment connections which provides intimate
contact with the implant walls to resist micromovement, resulting in a strong stable interface.

Key words: interface, internal connection, fixture, abutment, screw
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