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O d+ A5 % U

.97 03 € A=

2005 19€4-H 2008 3€7bA] AAMdStu A st oA JSHE A=
S "o 3z} = Branemark system implant(Nobel Biocare, Goteborg, Sweden),
Silhouette External Hex Implant(Biolok International Inc. Deerfield beach, USA),
Silhouette IC Implant(Biolok International Inc. Deerfield beach, USA), Silhouette
IC Laser-Lok™ Implant(Biolok International Inc. Deerfield beach, USA), ITI
standard Implant(Straumann, Waldenburg, Switzerland), ITI esthetic plus
Implant(Straumann, Waldenburg, Switzerland) 6%F7F2 UZHTEES g 2o
A4S ez s Aol AAY AFHES THA L A= Ao A5
v el A ALttt F 1757 ASHEE A7 v 10279 #xE gt e

2 ool Y F WA GRS T WRE, H T 64944 F AP S

1741014 8141744 232kl om Hatiteo]= 48249]
5974 o] A,

F 1757 9=¢E T Brinemark system implant 2570, Silhouette External
Hex Implant 3170, Silhouette IC Implant 3470, Silhouette IC Laser-Lok'™
Implant 277Y, ITI standard Implant 3278, ITI esthetic plus Implant 2671 ¢] 1 t}.
Branemark system implant®} Silhouette External Hex Implanti external
connection type°cli WA 4FHFE X5 internal connection type©] 1T},
Branemark system implant$} Silhouette External Hex Implant:= 21 &H A] 7] F0]
HE 2A4AY top Y E reference pointE A AT (Fig 1.) Silhouette IC

P lmeE A EW

o

Implant= A A9 collar®] Zol= 2mmelal 1%



(Resorbable blast media), % 1mmi &8 FWHolojA o] borderE 34
reference point® 443+ th. Silhouette IC Laser-Lok < ZA A collare] 2 o]

E 2mE Y3t collard s 0.8mmE 12me] mAlUAAe] e AR WO

2 Ho] A3 T3 0.7me 8umel WAIUAMbe]l ol AR mHOR FHo i A
W 05me Y ¥Ho R Fo gtk W 0.8meE FXAY AAH 2SS F=

shal F3F 0.7mme AdEA e AAZ Aers frEsts ddolth wekAd 1A
A ARl 12m 3 YYXZ reference pointE AAsAT. (Fig 2.) ITI
standard Implants ZAA Y collare] 2.8mme &= FwHo] iz ITI esthetic
A9 collarell 1.8mme] &8 xwo] 9t} o] EolAE AX X

plus Implant+ 32
o] AAZ reference point= A3} ch.(Fig 3.).

Wl 2 %

F_EL

Table I. Distribution of the examined implants.

Implant system et (n=51) 3} (n=50) Total
Branemark 8 17 25
Silhouette External Hex 9 22 31
Silhouette IC 15 19 34
Silhouette IC Laser-Lok™™ 22 5 27
ITI standard 12 20 32

ITI esthetic plus 13 13 26
Total 79 96 175




Reference point

Branemark Implant Silhouette External Hex Implant

Fig 1. Collar design of Branemark and Silhouette External Hex Implant

A
Reference B
point b
&
Silhouette IC Implant Silhouette IC Laser-Lok™ Implant
A; smooth surface 1.0mm A; smooth surface 0.5mm
B; rough surface 1.0mm B; 8um laser microgroove 0.7mm

C; 12um laser microgroove 0.8mm

Fig 2. Collar design of Silhouette IC and Silhouette IC Laser-Lok™ Implant



Reference
point

1. 8mm
Reference

1.0mm~ point

ITI standard implant ITI esthetic plus implant

Fig 3. Collar design of ITI standard and esthetic plus Implant



& AA o 7l A E A FSEEAAAL Zgow U
MD®% o]-gate] 60kVp, 0.16mAse] Zoz #Fdsta CCD Felel A<
SIGMA®(GE Medical system instrumentarium Co. Tuusula, Finland)E& %3}
10 hite] FAARE AU, T2 #4972 Cranex 3+CEPH(Orion corp. Soredex,

Finland) 2 Panoramic viewE #3sle] A AHEE AU}

23. AFHE ol & AS

Ao AAARE Gateway ZZ 13l Dentigate” INFINITT Technology Co.
Ltd. Seoul, Korea)ES %34 DICOM(Digital Imaging and Communication in
Medicine) 4702 H3stdct o] F4& Gateway Z=E 13 Aol A 7L 7
FHAA Q124 s JPEG SY = ®gket T 7 A2 Adobe Photoshop
7.01(Adobe Systems Incorporated, San Jose, California, USA)ol A 200% 2t 3}

of ZHo] fol3=HE 3o, gradient map AALS WAL oA HEE T



Fig 4. Example of measurement of bone loss angle.

2.4 3 AL AR ) G & 1A

Brénemark system implant®] 749 A9 YA A7 NP9 4% 0.5mm,
RP2 %% 0.6mn, WP 45 08m¢<! S 7[Fo2 dtof A&HH  oAAA YAk
Abole]l AglE A& NPe 4% 25mm, RP9 4% 3mm, WP 4% 4mE 7]+
o7 3t BATY L (Fig 5.) Silhouette Implante] %5 232 collar Z o]
7} External Hex®] 7<% 1mm, ICS} IC Laser-Lok M| Z < 2mSl RS 7|7 %
2 3o &S wAsI (Fig 6.) ITI Implante] 4% ARaE Alo] o] A
7 1.25m¢l A& o] &sto] ALE AMA WAk kel A2 25mE Ve =
sto] &S BT (Fig 7.)

O



Fig 5. Example of measurement of Branemark implant.
A; measurement of fixture top to first bone—-implant contact

B; measurement of continous six threads

Fig 6. Example of measurement of Silhouette Implant.
A; measurement of fixture top to first bone—-implant contact

B; measurement of fixture collar

_10_



Fig 7. Example of measurement of ITI Implant.
A; measurement of fixture top to first bone-implant contact

B; measurement of continous three threads

o TN RO
X=AxL/B
X; & BAR fixture top A first bone-implant contact 7+41¢] 7] 2] (mm)
L; 715742 - Branemark Implant; 148 oAl YARAE Alo]o] A g
: NP-2.5mm, RP-3.0mn, WP-4.0mn ©] &
- Silhouette Implant;2 Al fixture collar®] A
: External Hex-1mn, IC & IC Laser-Lok ™-2mm ©]&
- ITI Implant; A&E Al YARE ALol9] Aw @ 25m o] &
A; HARAA AlZE fixture top A first bone-implant contact 7FA 9] A&
B;

s ARG ASE e

_11_



HE BAE SPSS 12.0(SPSS Inc., Chicago, Illinois. USA) Z2 138 o]-§

shel BAselth A 6714 QEerEel el Ay AN wAR 43 A

7FA (phase 1) JEZHE F§ WA= WHezy »dE F3 6712 & HAL
Al 74 A (phasel )2l YESHE F9 WAFe WHaF Tgly REE F5 T 671€
¥ 1271¥ $(phaselll)e] YZHE F9 WHAF WslFo Fyy xF-AXNE A

2Fsle] One-way ANOVA testE ©o]&3ste] FAIAE AT RAdE &2 12 /MY
S HAF Al Zzre] JETEAA JgiEE WAdE9 9 X (reference point)?l
e JdE=TE F9 WHAZe QXE Hudn HFY FFHAZS AAso]

One-way ANOVA testg& ©o]&ste] i ol Foa7h A=A 450

o
2
=
w
=)
-+
@
78
i
s
oo
ol
£
>
>
o
Me
X
tlo
Q‘L
32
i}

(p<0.05). FrelA7t A= 74

Exact Test methodE ©]&3}o] B3} T}
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ol
rlo

JEUE 4 ARE BAE FF AAA(phase 1)9] WAT FH

external connection type$] Brénemark system¥} Silhouette External Hex <

il
H

EoA =4 =AU Branemark system® A% ITI standard, ITI esthetic
pluset FYgx2 B YT  Silhouette External Hex9 4% Silhouette IC
Laser-Lok™. ITI standard, ITI esthetic plus®} o2t ER S THp<0.05).
(Table II)

BELE A2 AREH oF 6709 F A7) #HAANAM(phase M) HAE F43Ex=
Branemark system¥ Silhouette External Hex YZHEA EHA =AHES
Brénemark system< Silhouette IC, Silhouette IC Laser*LokTM, ITI standard,
ITI esthetic plus® FY9x2 B H T Silhouette External Hex%® Silhouette IC,
Silhouette IC Laser-Lok'™, ITI standard, ITI esthetic plus$} Fo2& H Y
ITI standard®] 7% 7b¢ @& WA= FoEo] F4HA=d Branemark
system?} Silhouette External Hex YZHE o] 29 Silhouette IC, ITI esthetic
plus¢} FelAHE B FH(p<0.05). (Table II)

REE AF 6d FHEY 12 /MY 5 (phase M) WAZo 5% SHNAE
Branemark system¥} Silhouette External Hex UZHEA Z=A =HESAt}
Branemark system< ITI standard, ITI esthetic plus®t 9o U
Silhouette External HexX® ITI standard, ITI esthetic plus® F2l4do] ATt
ITI standard= Silhouette IC, Silhouette IC Laser-Lok ME.t} §94 A e
Az Feds EAtH(p<0.05). (Table IV)

_13_



Table II. Marginal bone change between implantation and delivery of

prosthesis(phase 1 ).

Marginal bone change . one-way ANOVA
Implant system Pair
(mm) p value
Branemark -0.64+0.22
Silhouette External Hex -0.67£0.24
Silhouette IC -0.53+0.38
0.004
Silhouette IC Laser-Lok™ -0.47£0.45
ITI standard -0.37£0.29 — | =
ITI esthetic plus -0.45+0.34 —_—

mean valueststandard deviation
‘~> mean resorption of marginal bone.
pair ; pairs with significant differences by LSD test.

Table II. Marginal bone change between delivery and 6 months after

loading(phase 1II).

Marginal bone change . one-way ANOVA
Implant system Pair

(mm) p value

Branemark -0.46+0.31
Silhouette External Hex -0.44£0.17 J

Silhouette IC -0.19+0.14

0.001

Silhouette IC Laser-Lok™ -0.11+0.07 —
ITI standard -0.10£0.07 J

ITI esthetic plus -0.19+0.18

mean values*standard deviation
,

‘~' mean resorption of marginal bone.
pair ; pairs with significant differences by LSD test.

_14_



Table IV. Marginal bone change between 6 months and 12 months after

loading (phase 1II).

Marginal bone change . one-way ANOVA
Implant system Pair
(mm) p value
Branemark -0.18£0.20
Silhouette External Hex -0.19£0.12
Silhouette IC -0.14£0.10
0.016
Silhouette IC Laser-Lok™ -0.14£0.15 J
ITI standard -0.05%£0.10 —| =
ITI esthetic plus -0.07+£0.08 —

mean values*standard deviation

’

‘' mean resorption of marginal bone.
pair ; pairs with significant differences by LSD test.

2. Reference pointE 7|+ o2 3 A9 ¢x W3}

o

Reference pointeE YSHE 2 F 71 0] = Z9 9AZE Brénemark

e

>

system¥} Silhouette External Hex 4ZTEo|A IAHA A4 Silhouette IC A

TAA A5 1.0mm 8+, Silhouette IC Laser-Lok Mol A mA A 2445 1.2mm a4,

)

= HAdE AN BHEE A 120 o WA X dAE vul E
T U B Aol REE A 12709 59 HAF Al o

A A3} Branemark system¥ Silhouette External Hex YZHENA 71 =2
=577t A HA=d ol =Atele EATA fFolxk= 1T Brinemark

system¥} Silhouette External Hex YEZHEE 2% UE 4579 AdZHE

Jo

_15_



o A= wHAY. 7 Ge FEFE B ITI standard®] 749 Silhouette IC,
ITI esthetic plus® 925 B3 Silhouette IC Laser-Lok Me}= fox12 1
o] A ¢ttt Silhouette IC9] 7 $-+ ITI esthetic plus®Et F&F57F 2ot

(p<0.05). (Table V)

Table V. Marginal bone level compared to the reference point at 12 months

after loading.

Marginal bone level . one-way ANOVA
Implant system Pair
(mm) p value
Branemark -1.36£0.26
Silhouette External Hex -1.31+£0.22 J
Silhouette IC -0.80+£0.54
0.001
Silhouette IC Laser-Lok ™ -0.32+0.56 — —

ITI standard -0.16£0.34 .

ITI esthetic plus -0.45+£0.47 1 —

mean values*standard deviation
‘~" mean resorption of marginal bone compared to the reference point.
‘+’ mean gain of marginal bone compared to the reference point.

pair ; pairs with significant differences by LSD test.
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30° mek A 1+, 30°014F 60° m vt A
A 2)3l 1 Fisher’'s Exact Test methodZS ©]-&3}

=
s Bl 179 49+ Brinemark systemol]A

l-'lj
Y
o
o
Al
32
o
[\
Hd
o,
ol
o
rr

oy}

ranemark system¥ Silhouette External Hex
AZAENA 7 wo] Exaa Silhouette IC, Silhouette IC Laser-Lok' ",

ITI standard, ITI esthetic plusoll A+ 37o] 7} %o E¥E Yehit

Table VI. Resorption angle measurement.

Group 1 Group 2 Group 3
Implant system

cases (percent) cases (percent) cases (percent) Total
Branemark 3 (7.50%) 26 (65.00%) 11 (27.50%) 40
Silhouette External Hex 0 (0%) 40 (76.92%) 12 (23.08%) 52
Silhouette IC 0 (0%) 15 (27.78%) 39 (72.22%) 54
Silhouette IC Laser-Lok™ 0 (0%) 9 (2647%) 25 (73.53%) 34
ITI standard 0 (0%) 11 (23.91%) 35 (76.09%) 46
ITI esthetic plus 0 (0%) 9 (2647%) 25 (73.53%) 34
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2 AT 6714 JERES = F4EFY 55 A4EE vluste] 7} collar
gzl ¥ F5EY S5 vAE dFE vlusE gt A A AY
A, BEE A3 AL REE FE F oY H, REE FE F 124d 1R 84
. g 3 BHEE AR (phase 1)olA+=  external connection typeS!

Brénemark system¥} Silhouette External Hex UZ#HEo|A Hostutsls =&

M
ool
B
oft
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b
38
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El
s
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X
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N
)
=2
M
rlo
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E Xt} internal connection type
EA Alxt 47t o Holuyts A9E Bt (Kern et al., 2005).

HAE 42 £ 671€9 5 AAFA % Branemark¥} Silhouette External Hex <
EoA 2 FFHFTE B olv A=A FAHY wg Hietet Adst
Ax ¢} o] AZTENAME microgape] YX < o]

a7tk Cochrane ¥STESH A2 AZAFFolA A2 A+

B
rl
rO
rSH 4+ 2
=2
o
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Eot A2 AAFolAN FAZlE F45t] ARV T x4 WIE §
3 3mAP o] B=TA ZAo] FAFHJT B st th(Berglundh Lindh et al,
1996). Branemark¥} Silhouette External Hex Y ZHES A ESH £ S 17}
A B HAQle R QlE B E557F dojd Aer AZHEng. wy HEsk o
Al o] 7 JERES HAdE Fao 9IS F o= oAAEH external
connection type¢! F AZEZ} internal connection type¢l TFE < ZHEo H
3 o B uF FHFstE B wEolth g AFolA = A HFolA  external
hex type®] internal hex typeRE.t} W e o] oaf 28] ojAF @& REr} W
7l A vk &t (Sogo et al., 2006). o]E gk FHE ) Ul o2 A WHAEFES W

gt o] 913 bending momentd] fulerumlZ ZHg3to] mA|Zdo] WAL o]
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&o] FE557F g% 1y En) ITI standarde 7HE $& FE5FE 29+d A
k2 2745 183 A<l T internal connection typel® <13} n3 IR}
7] WjEo 2 AztEt} ITI esthetic plusi 2.8mme] ¢ 34

collar® 7}Z ITI standard YZHE HF ¢ B FFFE HYPgsd oA

Aed ol wAYAREY AZ xHe] oz A7ZtETE Hanssons
71eF mAYgARE 2 9450l FESFE WAST I 39l thH(Hansson et al,
1999). Zechner+= &9 FTHI} A FHES Hste] A FHAA FFF7F ¢
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Abstract

The influence of collar design and surface roughness on
peri—-implant

marginal bone loss

Young Ju Kim
Department of Dentistry

Graduate School, Yonsei University.

(Directed by Professor Dong-Hoo Han, DDS, MSD, ph.D.)

Peri-implant marginal bone loss is an important factor that affects the
success of implants in esthetics and function. The purpose of this study was
to examine the influence of collar design and surface roughness on
peri—-implant marginal bone loss.

Radiographical marginal bone loss were examined in patients treated with
implant-supported fixed partial dentures. Changes in marginal bone levels were
examined with 6 kinds of total 175 implant fixtures installed in 102 patients at
three periods(at the time of implantation, prosthetic treatment, 6-month after
loading and 12-month after loading). Resorption angles at 12-month after
loading were examined too. The differences of marginal bone loss between
implants(Brédnemark, Silhouette External Hex) with external connection type
and implants(Silhouette IC, Silhouette IC Laser-Lok'™, ITI standard, ITI
esthetic plus) with internal connection type have been compared. Also, the

differences of bone loss between implants(ITI standard) with enough biologic
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width and implants(Branemark, Silhouette External Hex, Silhouette IC,
Silhouette IC Laser-Lok'", ITI esthetic plus) with insufficient biologic width
have been compared. Effect of microthread on peri—-implant marginal bone loss
were also examined.

Within the limitation of this study, the following results were drawn.

1. The marginal bone loss of external connection type implant(Branemark
system and Silhouette External Hex) was more than that of internal
connection type implants.

2. The marginal bone loss of Silhouette IC and ITI esthetic plus was less
than that of Branemark system and Silhouette External Hex implant but
more than that of ITI standard and Silhouette IC Laser-Lok ™ implant.

3. 66% of Branemark system and 77% of Silhouette External Hex show
saucerization
The implant design with external connection type and insufficient biologic

width shows more marginal bone loss. However, it was observed that

microgroove and rough surface are helpful in the preservation of marginal

bone.

Key words: dental implant, microthread, biologic width, marginal bone loss,

crestal module
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