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(Michael et al., 2005).

AEZHE BHo dojA 754U AFS do] Auded AFe fall-AEsE 4
EHE T Az AxAY HEo] TG Qhoth YFTUHE FH wHAzZe
BEL soft tissue integrationS A dt=d Qo] wi¢ F23tl. Soft tissued
integrationg FAT A AL FFE AL F Jx, AIMEe W Ao
2 ANLHSFo 2Yd F A3, AE AFEe] FAAE A5 AEY ZFAES FEe
of JEHE] HA7IHQl T AT AnASE FAGe=Y dEes U
F AHKim et al, 2006). WA YZTHE F9 HdZ9 FFE WA= Aol
dostth, e AAFe} 22 Au Al FoeA JETFE collar® smooth

surfaced] #AolE F®3] F
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surface®] Zol7} #2> AZHEE AEsAY ZAA 2 Hslodol s}, o] T
Ao HaFe F4E2 Hxd 4 9= collar designo] o] & UZHEE A

g g ojof g},

X

AZSTAE CAelA Wwd=T5e #dol v F7HA= A A G A g FAL
0] 9] microgap? X d=Z=TE FWHY EAHo td(Hermann et al. 2000,
Alomrani et al. 2005). 4= E collar°l A smooth surfaceel ¥®]3&] rough surface
oA WAZe FAZE ¢ F Hup= BHuEo]l AdArh(Keller et al, 2003;
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M 27 ZEFFEFel Aoy Fuwo] A E N Ay 2 Rasa 9y
Hd =

(Abrahamsson et al.,, 2006; Norton et al., 1998). Hansson °| & 3s}4
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& disuse atrophy® A™stil glom YZTE collar’b smooth surface U 7
$o] = axial loadinge] WA ZFo HHIL A=FLS FA HEd} collare]l rough
surfacet} microthread #Z-& retention element’} Ho18 7 ¢l axial loading & =
HMAZo| 44 A=5& & & vtz A hH(Hansson et al., 1999). Microthread

Sl Z g Eo|A W

o

AZo] & FAHEYE RI1EE dtH(Abrahamsson et al, 2006;
Karlsson et al., 1997). ©]# 3 microthread & AAFH o2 o=z AW¥r%53 &
B 2] thread °]1Th. Microgroove o &3 AEX XA Fr Axz HFo H
Ao digt AF7F o] gt} Brunette & Alxze] A WFLS substratum]
topography ©l 9& X% o] A" microgroove?} FaAsA AMEY o]F7F FEYH
71 Al Eo dFHto]lES wWxg 4 vt 3} 2 (Brunette et al., 1983), Dalton
< depth7} 1-5 imolx width7} 1-10um 2] microgrooveol A A3 Al3E o] o] 57}
FEEE AL AAE A L(Dalton et al, 2001), Cheroudix FEA A= 30um
9 microgrooveE @A 3 titaniumol A smooth surfaceo] & %2 ¢ ¥ o] 3
23 tissue attachment levele] & {FA Atk 3 At} (Cjeroudi et al., 2001).

LaserE ©] €3 microgroove’t MAZ T v X+= o] that 44 Hias

AFo Fgo mAE GFH collar o laserE o] €3 microgrooveE A Al

MAZY Frol WAL Y BAH] WA 202 2T T F Y= WY



1. 97 g4 €2 A=

2004 129 5H 20061 3€7hA AA et A defs WAdA o

il

BE A
%S e 3xF 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)¢] 479 10170 <
EUES Ay w2 5399 dAE gFow sl vol= 17404 784744

wxstgon Hivhels 50140195, YA 179, oA 361 ol 9l

% 1017) Y=L EZ Silhouette IC Implant 337), Silhouette IC Laser-Lok ™
Implant 1970, ITI standard Implant 3270, ITI esthetic plus Implant 177§ o] 21t}
4% % R 5 internal connection type©] il Silhouette IC Implant:= 2273 A9 collar

9] Zolx 2mnolx 3 1lmm = rough surface(Resorbable blast media)o] i A

lo

1mmE smooth surface©] ©} 4 rough/smooth surface border7} 427 2] 3zl o]
7] (reference  point)ol™ 7= WA= YA o|tt.  Silhouette IC
Laser-Lok' V& ZLAA collar®] ZolE 2m= $Usy collard a4 0.8mE 12
e\ A YGALALo] 9l = rough surface® Ho] i F7F 0.7mE 8 WA LA
Aol 9l rough surface® o 4 AW 05m+= smooth surface® ¥ o] 9}
%.(Fig 1) 3% 08mv =z A4 28S F=312 T 0./me 2=
Aae] AAA AFE fFEce delolvh web A AFelA 1.2m s 9
27 £AA A Yzlolo)t}y (Fig 1.) ITI standard Implant® 223 A9 collare] 2.8
m<2] smooth surface’} 23 ITI esthetic plus Implante 4 A9 collarel 1.8
m®  smooth surface7t Utk °] =FolA= TZidHe FAH AHzlos

rough/smooth border®] t+(Fig 2.).



Table 1. Distribution of the examined implants.

Jaw
Implant system Total
Maxilla(n=51) Mandible(n=50)
Silhouette IC 15 18 33
Silhouette IC Laser-Lok ™ 16 3 19
ITI standard 12 20 32
ITI esthetic plus 8 9 17

Reference

point
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; 12/m laser microgroove 0.8mm

Fig 1. Collar design of Silhouette Implant
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Fig 2. Collar design of ITI Implant
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gt Ful tAE 2SR AAAY B oz Fu 7]l Heliodent MDE o]
43to] 60kVp, 0.16mAse] =y o= Zedstm CCD Feje] 4149 SIGMA®(GE
Medical system instrumentarium Co. Tuusula, Finland)E %3lo] 10 bite] 94
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Medicine) @702 Mttt o] FAS Gateway T =17 Aol e F
FEoA 94 7lFd JPEG #d9=z WwEstdd. 4 A& Adobe Photoshop
7.01(Adobe Systems Incorporated, San Jose, California, USA)*oll A 200% &t 5}
of Ao §olstxE 3o, gradient map AAS WA= o AAYE F

S YEBE wAAG F9 AAT FARN} WFH FrY & URE F F,
L
.

24 B AL AR o S & B A

Silhouette Implant®] 7%= 1A A9 collar Zo]7} 2mel RS 7|FAHUE
tol &S A3 ITI Implante] 4 -$= WAMAE AFol9] Ag 7t 1.25mm ¢l
AE o] &35t AL&H MHA Yral o] A Q5mE VIEAYUR st Fo &

ol

& wAsg QEAES 24N AMeIA 47 Fules wAs el WA F
2 AZaq.



A; measurement of fixture collar
B; measurement of fixture top to
first bone-implant contact

C; measurement of resorption angle

Fig 3. Example of measurement of Silhouette Implant.

A; measurement of distance of
continous three threads

B; measurement of fixture top to
first bone-implant contact

C; measurement of resorption angle

Fig 4. Example of measurement of ITI Implant.
Fig 3.3 Fig 4= A58t dAjoln] gdojs BA9 Hg42 tg&3 2
w Folg HA O uE A
X=LxB/A
X; i€ BAH fixture top o1 Al first bone-implant contact 7k# ¢ 7 2] (mm)
L; 7I#A# - Silhouette Implant;2 Al fixture collar®] A& 2mm ©] &
- ITI Implant; A& € A AR Abole] 712 25m o] &

AZ49 fixture top ol A first bone-implant contact 7}*] ¢ 7
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1 JEAE F9 MAFY A5 F5-Fol U@ 2
YZHE Y ANE BEE F2 A7kA(phase 1) WA= F5%F2 4
THY YETE AtololA FATA SR FoA7F UAT(Table ., Table II.)

(F 67019 )74 (phase )9 WAZF F&

T AFFY AESHEE Aol FATAH R fFoart gt AAFeAE
One-way ANOVA o AE 9271 9ot (p<0.05, Table V., Table V.) A%
AA o 29 Scheffe test ol HoA7t olth ol@w olo o fi-
Scheffe test7} Tl fA% HAWWHe]7] Wiolth. o] Afole TAAHRE Fo3
b gle Ao Hot RAE AFAS VPR ¥MAdT FFES HuA RAE

Z2 % (phase 1) Bt} #& A A 71A(phase )9 EFF7F ¢ =A dojyt

Table II. Marginal bone change at mesial surface of fixture between

implantation and delivery of prosthesis(phase I ).

marginal bone change one-way ANOVA
Implant system
(mm) p value
Silhouette IC -0.51+0.41
Silhouette IC Laser-Lok™ -0.29+0.23
0.239
ITI standard -0.42+0.39
ITI esthetic plus -0.45+0.32

mean valueststandard deviation
‘~> means resorption of marginal bone.

_‘I‘I_



Table M. Marginal bone change at distal surface of fixture between

implantation and delivery of prosthesis(phase 1I).

marginal bone change one-way ANOVA
Implant system
(mm) p value
Silhouette IC -0.64+0.55
Silhouette IC Laser-Lok ™™ -0.34+0.35
0.063
ITI standard -0.40+0.39
ITI esthetic plus -0.42+0.36

mean valueststandard deviation

’

‘-’ means resorption of marginal bone.

Table IV. Marginal bone change at mesial surface of fixture between delivery

and 6th months after loading(phase II).

marginal bone change one-way ANOVA
Implant system () > value
Silhouette IC -0.17+0.22
Silhouette IC Laser-Lok -0.11%0.09
ITI standard ~0.10+0.11 e
ITI esthetic plus -0.12+0.21

mean valueststandard deviation

’

‘ . .
-’ means resorption of marginal bone.

_12_



Table V. Marginal bone change at distal surface of fixture between delivery

and 6th months after loading(phase II).

marginal bone change one-way ANOVA
Implant system () » value
Silhouette IC -0.12+0.14
Silhouette IC Laser-Lok"™ -0.11+0.12
ITI standard ~0.08+0.09 ho
ITI esthetic plus -0.24+0.36

mean valueststandard deviation

‘ . .
-’ means resorption of marginal bone.

2. M/ =T E 9 reference pointE 7|F o2 3 HAF

o 94 W

Silhouette IC9] reference point= A A AF-ol A 1.0mm 3}, Silhouette IC
Laser-Lok ™M& A A AR oA 1.2m 3%, ITI standard®= A4 A Aol A 2.8
m S, ITI esthetic plusts ZA A AF-olA 1.8mm 3} o]t} o] reference point
= ZldE e Hd= HAE gudy. oA VlFor F WAz HAE &
ofF o mM Z}zhe] YETECA AFY Ao A YHzlole F
of g AAH MAZ AXNBAAE AT F Uvh. 2 AFoAN= BEE H
2 Aol Ha e7hd 5o HA Alel disid A S A REE AR A 24
3 HE 6eME Fo HA A 2ASFIH A4S EFoA ITI standard
Silhouette IC Laser Lok "<& WdZe FFt BASHA Fo247 9w
(p>0.05) ITI esthetic plus® Silhouette ICE Hl L A& WAZ FFE Ao
7} 99t (p>0.05). 12}, ITI standard®t Silhouette IC Laser Lok V& ITI
esthetic plus®t Silhouette ICE. T} WAF FT47F A Ath(p<0.05 Table VI,

_13_



Table VI., Table IX.).
BAE Az A Y=o A= Silhouette ICE Silhouette IC Laser Lok ™ 7}

ITI standard®t} WA ZF9 471 2%t (p<0.05). ITI esthetic plus®t ©E A

u
i
ok

AFol7b LA TH(p>0.05, Table VIL).

FTH4E BAEgH

Table VI. Marginal bone level compared to the reference point at prosthetic

placements on mesial surface of fixtures.

_ position of marginal one-way ANOVA
mplant system pair
bone(mm) p value

Silhouette IC -0.25+0.43

a
Silhouette IC Laser-Lok™ 0.06£0.21 b

0.001

ITI standard 0.03+0.37 d

C
ITI esthetic plus -0.31£0.42

mean valueststandard deviation

‘-’ means resorption of marginal bone compared to the reference point.

‘+’ means gain of marginal bone compared to the reference point.

pair a,b,c,d, ; pairs that have significant differences by post hoc test.(Scheffe test)
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Table VI. Marginal bone level compared to the reference point at prosthetic

placement on distal surface of fixtures.

position of marginal one-way ANOVA
Implant system pair
bone(,nm) p value
Silhouette IC -0.55+0.63
a
Silhouette IC Laser-Lok™ 0.02+0.37 b
0.000
ITI standard -0.07+0.35
ITI esthetic plus -0.23+0.44

mean valueststandard deviation

1

means resorption of marginal bone compared to the reference point.
pair a,b; pairs that have significant differences by post hoc test.(Tamhane's T2 test)

Table V. Marginal bone level compared to the reference point at 6th months

after loading on mesial surface of fixtures.

position of marginal

Implant system pair p value
bone (nm)

Silhouette IC -0.42+0.43

a
Silhouette IC Laser-Lok -0.04+0.20 b

0.000

ITI standard -0.07+0.38 d

C
ITI esthetic plus -0.40£0.35

mean valueststandard deviation
“

means resorption of marginal bone compared to the reference point.
pair a,b,c,d; pairs that have significant differences by POST HOC test. (Scheffe test)
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Table IX. Marginal bone level compared to the reference point at 6th months

after loading on distal surface of fixtures.

one-way ANOVA

position of marginal

Implant system pair
bone(mean,nm) p value
Silhouette IC -0.66+0.62
a
Silhouette IC Laser-Lok ™ -0.09+0.39 b
0.000
ITI standard -0.14+0.35 d
c
ITI esthetic plus -0.45+0.25

mean values*standard deviation
‘=" means resorption of marginal bone compared to the reference point.
pair a,b,c,d; pairs that have significant differences by POST HOC test.(Tamhane’s T2 test)

4F 79 YETE da BREE FA ARH Hd 6/0E F HA A7EA Y
Frare watgs va 243 3olth. One-way ANOVA tests
g S e FoAh A (p>0.05) FASAME FeEte] §9

woh AA43% A< Scheffe tests o] &3 A& 4
X e dAFAME FAA7E AT (p>0.05) Wk FdA7E gle Aow w

% th.(Table X., Table XL)
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Table X. Resorption angle change from prosthetic placement to 6th months

after loading(phase II) on mesial surface of fixture.

No. of Angle change  One-way ANOVA
Implant system

Implant (degree) p value
Silhouette IC 34 1.9+2.42
Silhouette IC Laser-Lok™ 20 1.1£1.45

0.204

ITI standard 32 2.1+1.79
ITI esthetic plus 17 2.6£2.16

mean valueststandard deviation

Table XI. Resorption angle change from prosthetic placement to 6th months

after loading(phase II) on distal surface of fixture.

No. of Angle change  One-way ANOVA
Implant system

Implant (degree) p value
Silhouette IC 34 2.6+1.91
Silhouette IC Laser-Lok™ 20 1.2£1.34

0.012

ITI standard 32 2.7£2.37
ITI esthetic plus 17 1.4+1.76

mean valueststandard deviation

4. AFotst shotel Aojd ATAE F9 WAZe F5Fol
EEAE

Arotat shoto] Aol AA JdZHFE thalA independent sample t-testZ

o) gete] QEAE Fol waFel Fiol geld L v, FARHOR fo%



7 A (p>0.05, Table XIL). REEo] ZF&%7] H 74 (phase Do F571 %

2 o] %] 7]Zk(phase II) Bt} F57F Boktt.

Table XII .Comparison of marginal bone changes between implants placed in

maxilla and mandible.

Maxilla Mandible One-way ANOVA
(n=51) (n=52) p value
bone change M -0.41£0.41 -0.45+0.32 0.591
(phase I) D -0.51£0.51 -0.43%0.38 0.359
bone change M -0.12+0.12 -0.13£0.21 0.644
(phase II) D -0.11+0.12 -0.14+0.24 0.492

mean values*standard deviation

"=' means resorption of marginal bone.
phase I: from implantation to prosthesis.
phase II: from prosthesis to follow up check.
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ol

AZAE F9 WAFAAMT saucerization P2 FFF7F dojus How W
T Al g Fa gdojfta HYE oy 7w F 1d olFoe YETE
FO HAF oA o]FA = HE B uf peri-implantitis7} 7] & A9 F
8 fg9doe=z H7E= oyt Oh v Z7] WAFY FTF9 T8 o=
microgap®] ¢} #EE QYEI}AH LA witHo HraE AAsa drh(Oh

et al., 2002).

i}

Quirynen} Persson -2 AAAY A5 dAFAY vAFER A3 Y3
HE inner threadel* Alzto] 2AHUGE= HiE 691 3L(Quirynen et al,
5

2

(m
ofN

1993; Persson et al., 1996) Hermann< S EAdolA 1-part =& 3}
2-part YSHE 4T F6 FTFY YEFEE  ol&sto]  microgapt
rough/smooth border® ¥ X7} 7] & &Aoo nxE o thaf FALS s
t}. 1 part YZTE o] A= rough/smooth bordero]l &&] WaAFe =07l 244
W 2 part YZSHEY A+ N microgap 2mmdtHo] WA ZFo] YA A S
AAI AL 2mm SOl A AAE AL AT HAHN AddAo AWt gl

o webA microgapel AEF b7bel AT AfolE 27 F &2

=
o2 A4 $ dvt 39 H(Hermann et al., 2000). & A FolA AL E d=

EX microgapd YA7F HAZoA 28mAHel A= ITI standard® 1,8mm
ol 91X == ITI esthetic plus®t 1.0mm ZF"oll $1 %] 5+ Silhouette IC<} 1.2mm
ko] 92 ¥ &= Silhouette IC Laser-Lok' o] Ul ZFHolth BAE x4 A 9=
HES ZASH A7l AW A 2ASFIT dASFA A HdAze AAY HdiE
W 74et ¢S wW ITI standard ¢ Silhouette IC Laser-Lok " & wWa&e] F47}
H] 223} 9 2L (p>0.05) ITI esthetic plus ¢ Silhouette ICE WA =9 FH 471 v =3

A (p>0.05). Silhouette IC 9} ITI esthetic plus i+ ITI standard ¢} Silhouette
IC Laser-Lok Yol w&) W&o F57F A 9olwth(p<0.05). ITI standard?]

A= 28me A=dt4 45 2T "ol ARt Silhouette IC= 1mmo] & 3F

=]
0
WEstd Z70 Gug P dEAE 9 AAdB F4b Ao FE



o}, Gargiuloo] oJ3tH A Ao Ao ABESA %72 epitheial attachment 0.97
m®} connective tissue attachment 1.07mE ¢t 2.04mz}x AA stz vk
(Garguilo et al, 1961). d=ZFE X% biologic seald TAstE Ay xz Rz
A xA HFZo] ZA st (McKinney et al. 1984). Cochrane 71% % 1d7 9
HAFA A dZTEQ & AZF 99 dimensiono] dAdA FAHE AL &4
3}9 32 sulcus depth 0.16mm, junctional epithelium 1.88mm, connective tissue
attachment 1.05mz UYZTENAH AHEH ZHS 3mAL Al A] 8t A

(Cochran et al, 1997). &, Berglundh ¢ Lindhe & 5=43d& 534 JZdE-
AzxAAHY FAdolE FAse] AF7IF T =24 ¥MIFE T3 3mA =
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IC Laser-Lok 9] 7%+ ITI standard®t S TE F9 WHAZ F50A E7
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F 9,

Oh & YZTEA crestal module?] EAHL UZTUHE F4 HAHFY F 5ol
AgdS = 5 dvt A HOh et al, 2002). oJ2] B E A submerge type U
ZHE F9 HAFL U F A HA YA 71X F F47F dojddga B

33 tH(Adell et al, 1981; Jemt et al, 1990). 23} UZTE topolA 3 HA

AAAA S AL AgE QEFEAA G (1-3m) JEAE F9 WA

ik
Lo

&4 specific anatomic length® THE 7] HubE crestal module 3 ¥
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al., 2002).

Cardaropoli= YZHEQ Uxdy W SA wmepry FF57F S22
oithar 3}tk (Cardaropoli et al., 2006). Kellerol ¢]3}# blasting®} acid etching
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st o (Keller et al., 2003). = 99 % smooth surface®] H]3&] rough surfaceol 4
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Abstract

The influence of Collar design on peri—implant

marginal bone tissue

Jee Hwan 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. Adell reported the mean value
for marginal bone loss as 1.5mm in the first year and approximately 0.lmm
annually from thereafter. Various efforts have been made to reduce this bone
loss by improving implant design and surface texture. Previous studies have
shown that early marginal bone loss is affected by implant neck designs.

The purpose of this study was to examine the influence of laser
microtexturing of implant collar on peri—-implant marginal bone loss.

Materials & Methods:

Radiographical marginal bone loss was examined in patients treated with
implant-supported fixed partial dentures. Marginal bone level was examined
with 101 implant fixtures installed in 53 patients at three periods(at the time of
implantation, prosthetic treatment and 6-month after loading). Four types of
implants were examined. The differences of bone loss between implants(ITI

standard) with enough biologic width and implants(ITI esthetic plus, Silhouette
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IC, Silhouette IC Laser-Lok'™) with insufficient biologic width have been
compared. Resorption angles were examined at the time of prosthetic delivery
and 6-month after loading.
Results:

Within the limitation of this study, the following results were drawn.
1. The marginal bone loss of ITI standard and Silhouette IC Laser-Lok " was
less than that of ITI esthetic plus and Silhouette IC(p<0.05). The marginal

™

bone loss between ITI standard and Silhouette IC Laser-Lok had no
significant statistical difference(p>0.05). There was no significant statistical
difference between marginal bone loss of ITI esthetic plus and Silhouette
IC(p>0.05).

2. There was no significant difference in marginal bone loss between maxilla
and mandible(p>0.05).

3. There was no significant difference in resorption angle among four types of
implants(p>0.05).

The marginal bone of implants with supracrestal collar design of less than
that of biologic width had resorbed more than those with sufficient collar
length. The actual resorptions were less than the deficient length of biologic
width of implants with collar design less than that of biologic width. The
roughness and laser microtexturing of implant neck seem to affect these
results. If an implant with collar length of biologic width, exposure of fixture
is a possible complication especially in the anterior regions of dentition that
demand high esthetics. Short smooth neck implant are often recommended in
these areas which may lack the distance between microgap and the marginal
bone level. In these cases, the preservation of marginal bone must be put into
consideration. From the result of this study, it may be concluded that laser
microtexturing of implant neck is helpful in the preservation of marginal bone.

The firm attachment of the soft tissue is considered to be the main cause of

_33_



this stabilizing effect. Long-term evaluation is necessary to prove long-term
stability of this result and histologic evaluation 1s required for verification of

actual tissue attachment.

Key words: Dental implant, Laser microtexturing, Biologic width,

Marginal  bone loss, crestal module
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