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ABSTRACT

Resorption of Labial Bone in Maxillary

Anterior Implant

Cho, Young-Bum, D.D.S.

Advisor : Prof. Kim, Hee—-Jung, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics,

Graduate School of Chosun University

The purpose of this study was to evaluate the change, the amount of
resorption and thickness of labial bone in anterior maxillary implant using
cone beam computed tomography with Hitachi CB Mercuray (Hitachi,
Medico, Tokyo, Japan).

Twenty—-two patients with 26 impalnts were followed -up and
checked with CBCT. 21 OSSEOTITE NT® (3i/implant Innovations,
Florida, USA) and 5 OSSEOTITE® implants (3i/implant Innovations,
Florida, USA) were placed at anterior region and they were positioned
vertically at the same level of bony scallop of adjacent teeth.
Whenever there is no lesion or labial bone was intact, immediate
placement was tried as possible as it could be. Generated bone
regeneration was done in the patients with the deficiency of hard
tissue using Bio-0ss® (Geistlich, Wolhusen, Switzerland) and Bio—-Gide®
(Geistlich, Wolhusen, Switzerland). Second surgery was done in 6
months after implant placemen and provisionalization was done during
3 months. Definite abutment was made of porcelain, gold and zirconia,
and was attached after provisionalization. Two—dimensional slices were

created to produce sagittal, coronal, axial and 3D by using OnDemand3D

_iv_



(Cybermed, Seoul, Korea). The results were as follows; 1. Seventeen
implants showed the existence of labial bone in top third of implant.
Existence of labial bone in top third scored about 65%. Implant that
positioned more distally(canine>lateral>cental) and placed with GBR
revealed higher rate of existence of labial bone in top third of
implant. 2. The mean value of bone resorption(distance from top of
implant to labial bone) was 1.32£0.86mm and the mean thickness of
labial bone was 1.91£0.45mm. Conclusively, it is suggested that the
thickness more than 1.91mm could reduce the amount and incidence of

resorption of labial bone in maxillary anterior implant.
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Table. 1. Subjects used in this study.

(Unit: number)

Missing area

— — - Total
central incisor lateral incisor canine
Implant 14 10 2 26
Yes 10 9 1 20
GBR
No 4 1 1 6
Implant  OSSEOTITE NT 12 8 1 21
type OSSEOTITE 4 0 1 5

Fig. 1. Vertical position of implant(Implant Top was placed at the

lowest level of labial bone of adjacent tooth)

JorAxH AEHES FFHIFo wWeE #FSU|9E HITACHI CB
(Hitachi Medico, Tokyo,Japan)® #9330 th =7/l & 120KV} 15mAe]



Aoz 18] Yt BYAS 9.6 £aHAL. BY F oA
ZH

=
T3 £ OnDemand3D(Cybermed, Seoul, Korea) X =71
3

Fig. 2. 3D reconstruction program OnDemand3D

(Cybermed, Seoul, Korea).
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Fig. 3. Determination of the
position of platform (Baseline)
:a; Apex of implant,b;platform of
implant,a~b; length of implant.

Fig. 4. Measurement of the amount of
labial bone loss: asapex of implant,b;
platform of implant,c;position of labial
bone,Li;length of implant, Lz;length from
apex to labial bone, Ra(=Li — Lz);the
amount of labial bone loss.

5
H
5E FE W) A6 A fAspEdA Aely

Z} AR (top)1/3, =%Hmiddle) 1/3, ©%H(apex) 1/3E UFo] =39 &4
55 94 3 FAZE A7)

ofsiadth &5F9 F4HY I FHdAe =
FSTo] YZHE AR 1/35Yo EA = MAES o r Hrts)
t} =T E A (platform)?] 9 A (baseline)”} AAo] W W (axial)

[eZ]
2%
B Aplel A BE 91AE JEAE TURE o]F AYUA YTAE +w



(a) (b) )
Fig. 5. Determination of the existence of labial bone:(a) absence of
labial bone,(b);labial bone seemed to exist but indistinct,(c)
labial bone and continuity of labial bone with adjacent tooth

were clear(distinct).

| AESE HO0] 2R, AGH AolA dEHE ZHTH
Hel Ag(LaE SAHFig. 6). o5 S
Ao dETE FH7HA9 AGLoddA dEHE
=744 el A (L)E #ste] A4 skl th(Fig. 7).

(a) (b)

Fig. 6. Determination of the position of labial bone:(a) clear labial

bone and it's continuity;(b) the position of labial bone at (a).



Ra = L1 - L2

Fig. 7. The amount of labial bone loss(Ra): L1;length of implant(from apex

to top),L2;length from apex of implant to labial bone existed.

AEE A% FEFL ST F w5Tol G RN AEse
529 T8 4Gt 2529 FAE FW ouAdd gEvEs
BY WESE 2529 ASPANAE SHSUHFig. 8.

Fig. 8. Measurement of the thickness of labial bone.
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Table. 2. Level of labial bone according to missing site.

(Unit: number)
Level of labial bone

Implant Missing site Top 1/3  middle1/3 apex 1/3 | °&
Central 8 0 6 14
Lateral 7 2 1 10
Canine 2 0 0 2
SUM 17 2 7 26

Percentage 65.39% 7.69% 26.92%

Table. 3. Level of labial bone according to GBR.

(Unit: number)

Level of labial bone

GBR Missing area Top 1/3 middlel/3 apex 1/3 '°@

Yes Central 7 0 3 10
Lateral 6 2 1 9
Canine 1 0 0 1
Sum 14 2 4 20
Percentage 70% 10% 20%

No Central 1 0 3 4
Lateral 1 0 0 1
Canine 1 0 0 1
Sum 3 0 3 6
Percentage 50% 0 50%




GBRE] offo] we £3F BIXE #AFste] B, GBRE A3 Zdo
A A EA] e TElET JEHE A 1/35-9d &5l ¢ v
AE ATt (Table 3). GBRS Ald3tA] @22 A9 TAALFS A& &
AsHA veEbstth JAETES] JEof] e Aot =5 AEHE B, 4
HFH A7 A4 el vE SHFHR AeF s FH
S 7H AERETE A 1/359e o gL vEe 53 FES R

(Table 4).

Table. 4. Level of labial bone according to implant type.

(Unit: number)

Fixture Level of labial bone Total
3i(external) Missing site Top 1/3 middle1/3 apex 1/3
OSSEOTITE NT® Central 7 0 3 10
Lateral 7 2 1 10
Canine 1 0 0 1
Sum 15 2 4 21
Percentage 71.43% 9.52% 19.05%
OSSEOTITE® Central 1 0 3 4
Lateral 0 0 0 0
Canine 1 0 0 1
Sum 2 0 3 5
Percentage 40% 0 60%

T A FFE20 2 TE AN
13591l 5ol AEshs 449 w539 77« Fat 1.91+0.45 mm
et 7bg AL FAE 1.27Tmmyen, b A8 AL 2.66mm Tk



1 #5F0] JBVE FY 13015 EAISHE A5

AZHE 3 1/3 F9el EAdh= 497F 2M(7.69%)% L, <+ 1/3
T 357 TH(26.92%) % F3F /3591 mr 2wk 1/35-9]
=7 EA ek, 2 /359174 Wk Al BE R

o] ZdlE= AFHALY crater TS UAS HIITE

w2 o

M
2,
gﬂ
s
rE

_11_



ol
b~
N
OE
>~
>
2
o
=
ﬁ
Lo
O_u
;‘i
o rr
o
)
o
N
L
N,
k]
%o,
2
>,
N
l
X

=
=d 8% ' =2 AREEAL
CBCT+ S$44do= artifactol EHE?_} BA dauglFor
artifact7b 2 FFolgt ¢#x oy, CBCTE T3 F5o disiA
artifactE epAT}H o] 88 artifact W&o 7 H<F AJZHE AHE Lo ¥
A= Zo Pyt AEHA ggrode A g Ak Draenert 577 JZUE
ol 93t artifactE K3 =1-o 4 CBCT7} v+ %A (multidetector) MDCT
B} JEHE F9o o @ artifactZh HAsH, I F23 Yo e
& #9% ZH(wide cone angle)® AL =9 BAg} sttt sFA gk,
a2 GAY FEARRIE BaAgel A sk v kA MDCTe| o] m]#] 9
AWy JdETE 93 artifact7t 9 CBCT9F vlstAY ofF &
1 o] ware] o8ty MDCTE YETE %9 90%°l/del 4
sk, o] A9 oﬂ/ﬂ A& CBCT9 Ondemand3D =
F el CBCT7F o]~

r>~
ol
QL
32
o
14

ol &
BA daglFoly artifacts: @ %%}/\]7]% ZAES zb297] WREoz A}
29} artifact AAro] Alslk Ao olZerEo] =34 3t Pt Bk

) % Rom, Y=E
olg] WAEE= art1fact7} w5l dal A4 YAE e R F2 et
= AS agste], A AAA &5TI AFAol FElo] Il e
RJEze] A= dAshe 7lFer AR o3 Vlses A4E I
=9 A= AA "ok e IEEO ARG AT el AT A

1>
o
i,
[\}
(@)
=
o,
s
e
e
[
of\
—
BN
=
o,
s
|
e
[
2,
>,
rﬁ
s
|
e
[
o
Jr
=
w
Jr



P YA 971e] AZHFEA FEZ YA

7 3]

HE T 1/3 59l 27, dEFE 29 1/39] 57 ela

=
T

i
oR

)
23!

o] AdelA 26719

NA EF5E A7 29T

=
“
ZHUE A

3L
=UE

o)
=

podetl, olAe YmA 9%}

S

o]
=

1778

7] wEelth. 95l

3l

et

of

7474 5]
sl ALE S AT 26709

S

=1
=

Aoleh Wk

s

o]

o]
=

Aol 42

-
.

of Al ¢

o] ZEH o] 65.38%

Ak

E

X

Fol7h v
1/3 599 £%

=z
HE AR Z(platform)ell

of wel Arp gol

1B
=
:_]_—

<ZH A

3 A

|
=

H
T

3L
ZUE A

o]
=

’

15y
a-

[my

il

o

crater

B oA 1e]3k 92

o the

b PARAARRLS.

oH

i =27l ZFol7} sl

1]3

ﬁo

ol

W
<

wj

!
oH

—

o
<

o A

Gl

fite)

&

ojm
M

)|
oW
2!

o]
=

TS 1.3240.86mm 9t}

olm

o}
Hi

=9
[€)

1 Lindquist

J

o o

Hulch 0.05mme]

S

0.5mm, 18]aL

Aol =

ko3
T

5P] W%

4+ Lindquist

v} 3]

/]

of el

Aok Aol

folol A QA RAL T

S

I
-

o}
o}

1A%k, Lindquist” 7} &

S

Aol & H ]I

stgom,

R

&) ©
d&

HEA A

o)l =
a3

=

9

A

al

_13_



o

o).

oW
i
0

A

N

LN

34 Esposito 5°0& %A HAAMA S A

S

Fol o
Al Abolell 0.97mm z8]ar, =&t

BR

o

ZF 0.32mm B} ®H.al

of

5= 1.0lmm=z T3

e

ZA

13

24
R

-

FS
30)
s 9
(external hexa connetion)< A&

=2

WA = &

) &)
=

A
3], o] A&} Esposito

gmy) okt 1 &7 Uepd v
Ae] Wekulold AR(CENAA S e

o o] B M= HAFTE FA5-9] B
Hlws] HH 1.29~1.33mm=

A Ak Al

=]
T

T
ko]
—_
o

—

O

o
IH

i
A

o}

a4

Al
)

[e)

Hianggi

Al ]S 7EA] AL

iRl

O
RS

=
=

o] Brin muE I o )

ﬁo
-

s

Hi

ol

B!

el

79l

o+ 1.9140.45mm%it}. CBCTZE #zHA]

%

211
ey

oA

OnDemand3D

o

—_—

<
™
<

)
oW
i
oH

iop-

Ty
;00

o]
0SS
)

2ol

x
N

!
-
B

_—

~
B

N
ol

)

[©)

&

_14_

@E A YA

T —

3z

o)
= =2

= e A= R



i

o
A
N
B

g

<

HE

i

o]
=

& wu7l ¥t} Spray P&
Fod 22k Al ol

S

Hlo

o

3

=
=

e =

7499+ 1~2mm 2

il

Ar
{H

ol

—_
o

b

Zo FA7F 1~1.4mm "9 A o =
1.4~ 1.7mmu| 9 790

i
)

tAY WE7E fislen Feo] b

S

] FHa

2mmz} A Al

qA FA=

2~=3510
= E‘/l

-
R

o

Fol= Spray

x

el

AEE!

S
=

o] ofl 1.7

) ok
W

< =

X2

2] 1.91mm ©]AFe

A 0.88mm, 1.91mm "%kl 293 1.64mm7} =4 5o

S

~ Nr

ﬁo

—_

X0

Btk 1.91mm o
78] Apol7k flo] Bl

sl Aol &

5ol

Hi

ﬁo
]

1.91mm

ﬁo

N
]

H

el

il

H

3] 7}

=2

o

AdHYG HA 1.5mm ©|

HTolls dSTE

Imm ©]%}ol

X

X
o
wAO

o

B

o] 2mmeol 7}7t

al
o] Wel7l Hag BT o Atsdr.

5] ©
A4S

7} Spray 9]

T

34

ATt

AEFol

o
RN

i

_15_



N
ol

cone beam Computed

FAE

94
Falth 219 9] Ao A 26712 ©

S

M

A

N
X

"k

=
=

_EH

A

E7l ¥

-
s

1

€

=
=

] §5}e]

ZhE e, 2679 2

tomography

2}

o
=

Z4ste] o

=
=

3}

A

%
e
i
=
¥
ol

5 65.38% 01141

E

3
]'E_

[e]

Nro

)

By

o
)
M

A

13 oH(Table 2).

S

==
;(1_‘

s

- 1/35-%10l ol

A

glol A A3

=
5]

s

2. GBR& +13¥

o

glo] B3th(Table 3,4).

1.32+0.86(0.08 ~ 2.47)mm $ 2.7,
1.91+0.45(1.27~2.66)mm %t}

& A

‘ﬂw.ﬂo

o}
M
_Zrl
o
Al
"o
A
X

o}
oF
o

By

4. 34.61%0°l A1

1/3 F-9felA v ¥

2

Ao A YENE crater £

il

A
N

el
¥
ol
i

e

w3

o]

By

i

XA

X

o

By

_16_



2o B3

. Garber DA. The esthetic dental implant: letting restoration be the
guide. J Oral Implantol 1996;22(1):45-50.

. Tarnow DP, Eskow RN, Zamzok J. Aesthetics and implant dentistry
. Periodontology 2000;85-94.

. Becker W. Becker BE. Guide Beissue regeneration for implant place
Binto extraction sockets and for implant dehiscence : surgical
techniques and case reports. Int J Periodont Restor Dent 1990;10:
377-91.

. Bahat O, Fontanesi RV, Preston J. Reconstruction of the hard and
soft tissues for optimal placement of osseointegrated implants. Int
J Periodontics Restorative Dent 1993;13(3):255-75.

. Kan JYK, Rungcharassaeng K, Site development for anterior implant
esthetics: The edentulous site. Compend Contin Educ Dent
2001;22: 221-32.

. Wohrle PS. Nobel Perfect esthetic scalloped implant: rationale for
a new design. Clin Implant Dent Relat Res 2003:;5 Suppl 1:64-73.

. Lazzara RJ, Porter SS. Platform switching: a new concept in implant
dentistry for controlling postrestorative crestal bone levels. Int J
Periodontics Restorative Dent 2006;26(1):9-17.

. Schrotenboer J, Tsao YP, Kinariwala V, Wang HL. Effect of microthreads
and platform switching on crestal bone stress levels: a finite
element analysis. J Periodontol 2008;79(11):2166-72.

. Lindquist LW, Carlsson GE, Jemt T. A prospective 15-year follow-up
study of mandibular fixed prostheses supported by osseointegrated
implants. Clinical results and marginal bone loss. Clin Oral implants

Res 1996;7(4):329-36.

10. Jung YC, Han CH, Lee KW.A 1l-year radiographic evaluation of

_17_



11.

12.

13.

14.

15.

16.

17.

18.

19.

marginal bone around dental implants. Int J Oral Maxillofac
Implants 1996;11(6):811-8.

Small PN, Tarnow DP. Gingival recession around implants: a 1-year
longitudinal prospective study. Int J Oral Maxillofac Implants
2000;15(4):527-32.

Bengazi F, Wennstrom JL, Lekholm U. Recession of the soft tissue
margin at oral implants. A 2-year longitudinal prospective study. Clin
Oral Implants Res 1996;7(4):303-10.

Cecchinato D, Bengazi F, Blasi G, Botticelli D, Cardarelli I, Gualini F.
Bone level alterations at implants placed in the posterior segments of
the dentition: outcome of submerged/non—-submerged healing. A 5-year
multicenter, randomized, controlled clinical trial. Clin Oral Implants
Res 2008;19(4):429-31.

Albrektsson T, Zarb G, Worthington P, Eriksson AR. The longterm
efficacy of currently used dental implants: A review and proposed
criteria of success. Int J Oral Maxillofac Implants 1986;1(1):11-25.
Oh TJ, Yoon J, Misch CE, Wang HL. The causes of early implant
bone loss: myth or science? J Periodontol 2002;73(3):322-33.
Hermann JS, Schoolfield JD, Nummikoski PV, Buser D,Schenk RK,
Cochran DL. Crestal bone changes around titanium implants. A
methodologic study comparing linear radiographic with histometric
measurements. Int J Oral Maxillofac Implants 2001;16:475-85.
Persson LG, Lekholm U, Leonhardt A, Dahlén G, Lindhe J. Bacterial
colonization on internal surfaces of Bridnemark system implant
components. Clin Oral Implants Res 1996;7:90-95.

Guindy JS, Besimo CE, Besimo R, Schiel H, Meyer J. Bacterial leakage
into and from prefabricated screw-retained implant-borne crowns
in vitro. J Oral Rehabil 1998;25:403-8.

Broggini N, McManus LM, Hermann JS, Medina RU, Oates TW,

_18_



20.

21.

22.

23.

24.

25.

26.

27.

Schenk RK, Buser D, Mellonig JT, Cochran DL. Persistent acute
inflammation at the implant—abutment interface. J Dent Res
2003;82(3):232- 7.

Cochran DL, Hermann JS, Schenk RK, Higginbottom FL, Buser D.
Biologic width around titanium implants. A histometric analysis of
the implanto-gingival junction around unloaded and loaded
nonsubmerged implants in the canine mandible. J Periodontol
1997;68:186-98.

Hermann JS, Buser D, Schenk RK, Higginbottom FL, Cochran DL.
Biologic width around titanium implants. A physiologically formed
and stable dimension over time. Clin Oral Implants Res
2000;11:1-11.

Hermann JS, Buser D, Schenk RK, Schoolfield JD, Cochran DL.
Biologic width around one—- and two-piece titanium implants. A
histometric evaluation of unloaded nonsubmerged and submerged
implants in the canine mandible. Clin Oral Implants Res 2001;12:559-71.
Abrahamsson I, Berglundh T, Lindhe J. The mucosal barrier following
abutment dis/reconnection. An experimental study in dogs. J Clin
Periodontol 1997;24(8):568-72.

Benkow HH. A new principle for clinical roentgenographic tooth
measurement. J Dent Res 1957;36(4):641-3.

Rosling B, Hollender L, Nyman S, Olsson G. A radiographic method
for assessing changes in alveolar bone height following periodontal
therapy. J Clin Periodontol 1975;2:211-17.

Scarfe WC, Farman AG. Sukovic P. Clinical Applications of Cone-
Beam Computed Tomography in Dental Practice. J Can Dent Assoc
2006; 72(1):75-80

Draenert FG, Coppenrath E, Herzog P, Miller S, Mueller-Lisse

UG. Beam hardening artefacts occur in dental implant scans with

_19_



28.

29.

30.

31.

32.

the NewTom® cone beam CT but not with the dental 4-row
multidetector CT. Dentomaxillofac Radiol 2007;36: 198-203
Davarpanah M, Martinez H, Etienne D, Zabalegui [, Mattout P,
Chiche F, Michel JF. A prospective multicenter evaluation of 1,583
31 implants: 1- to 5-year data. Int J Oral Maxillofac Implants
2002;17(6): 820-8.

Levin L, Pathael S, Dolev E, Schwartz—Arad D. Aesthetic versus
surgical success of single dental implants: 1- to 9-year follow—up.
Pract Proced Aesthet Dent 2005;17(8):533-8

Esposito M, Ekestubbe A, Grondahl K. Radiological evaluation of
marginal bone loss at tooth surfaces facing single Branemark
implants. Clin Oral Implants Res 1993;4(3):151-7.

Hianggi MP, Hinggi DC, Schoolfield JD, Meyer J, Cochran DL,
Hermann JS. Crestal bone changes around titanium implants. Part
I: A retrospective radiographic evaluation in humans comparing
two non-submerged implant designs with different machined collar
lengths. J Periodontol 2005;76(5):791-802.

Spray JR, Black CG, Morris HF, Ochi S. The influence of bone
thickness on facial marginal bone response: stage 1 placement
through stage 2 uncovering. Ann Periodontol 2000;5(1):119-28.

_20_



g 7 | xefsty sk W| 20087273 | % A A A
A4 oW dEr g R E Uk #i 9% ¢ Cho, Young-Bum
T & s AFA 99 392% 1591-13W7A] =223}l <l
A=t | E-MAIL : dkwndfll @hanmail.net
wmag e e AAE S HE £5F o] Widk #7t

- : Resorption of Labial Bone in Maxillary Anterior Implant

wolo] A Ao AzEe] hakel Bt g Zokd =AY
Wk AL o]§F 4 YRS SHn FogU

_1;"|_ %_

shooh, AzE] YW AFe A%

3. vl - AFE AFE] el :

4., Ao 3t o] &77+e 5 do =2 i, 7|7ER 370
o] QAR AIZF §lS Aol AFEL] o] &7HE Al AT

5. ld AZEo AAAS % <

2 Aol 1719 ollel distel] o] % FRT
6. AW AR ol gAY o F A ANERZ Aste] WAFHE
Blelel og qe) galol iskel AR WA AL AA e
7. a&dste] A7 AR AT L AL 5 AR FNFS o]
8§ A A - 29 H

ool 1 Ee (0 ) mbi( )

20094 ! A



	I. 서 론
	Ⅱ. 연구대상 및 방법
	Ⅲ. 연구성적
	Ⅳ. 총괄 및 고안
	Ⅴ. 결론
	참고문헌


