3} 3}

2] o



oW
B
O

WAL A S

&

VN

FEA WA

O
ig

o

0]
=

o
2

2007



A8 F] A4} SRS

SRDE

ERBE

SR




o] 9l %L vh,

e
A SR

oolAl e A4

9]

13
o}

7

o] 8¢l o]

AT

—_L
=

al 7

;O.#

~

o

ofp
q_mo
1H_.o
o}
Ak

97 gAE g

oFm ], o] W],

U =5

4=
T

FO T el

%

A%

h.

el
e
il

)

T

Bl

N

I

.
o

A

=
=

How AdAy A

o

7
3

)

2007

:{L:]_



iii

-

or

Ak

o

A

it
1H_.o

K

N_.o

Bl

IL.

OF T Tl A e ee e

it
1H_.o

B/

i
G

T

Bl

III.

=0

~I-
N

ie]

11

2. Dl, Dtg]_ Phg] )bl—jﬂ—jf‘:].ﬁ]

13

™

IV.

19

)
W

20

o
a7
ﬂ

el

27



Figure 1.

Table 1.

Table 2.

Table 3.
Table 4.

Table 5.

Table 6.

Table 7.

it
3
i
_>|.1_5

Schematic drawing for measuring of Di, Dt and Ph------ee--

Age and gender distribution of Patients:«---reoeerermrreeriiiaennnn

Indices used to assess plaque accumulation and marginal

mucosal COl’lditiOnS around 1mplants
Plaque indeX Y00 ) s RRL R P PP PP TP
Mucosal il’ldeX e ) = R R R P P PP PR PR

Frequencies of the surface that presents plaque
accumulation and bleeding on probing and averages(standard

deviation) of plaque index scores and mucosal index scores
ReSult Of Statistic al’lalySIS

Distance from marginal bone of natural tooth(Dt) and

implant(Di) to line Lp and papilla height(Ph):-coeeeeereeeeeeees

10

10

11

12



R

1l

H

Hoz A s}
Holw H

2l
SR

s

l

ol =

==
RLN

7F 7]

[e]

x|

i

s, 1

S

7h ] of of

o

3

I

0
A

o}
H

B/

)
N

o)
i)
oR
)
it
o
il
oF

~

o
ﬁo
o
-
4
|
T

2l
oR
o

e

Atk e

A= =olol o3 ZAdAG LA

o]

tl

pu

R

A7
woll m A

A

1A &

o

gAele QEded 7t

]

GE xS Ag

A
T
oo

o

~

1A= 95 A

A%

B

s

@4

=
=

Al

]

o]

7o

=
T

A7 e 4

=

o] of

T

N

)
I

el

0

A
o
i
oF
]
N
Mﬂ
Nk
|
W
2l
oR
o

e

o =

o
ﬁo

&=

A

b erobs #A7)

[¢]

b,

hud

Az Eold o) ARNE AF ANRuA

Q2 5 A1}

=%

Rl

)

o))
&

b

wﬂ_.w_wo

3 Ak F5Abol el A Di), A

s

A=

il
712 (Dt),

~

N
K
—_

Bl

N
=]

Apel o]

Dte}t 7H =2 AaaAE

L

R

il

541+1.62mm, 3.26+0.78mm, 3.45+1.11mm¢] %1 t}. Ph

Baow, Di¢t Ph, Di¢t Dt



o)
M
5

!

N

7o

0
e

3

7

= 0

N

|

—_—

SEEK

]

el

0

—

el

)

o

o
il
=
T
o)

N_.o

i)

0

|

o
4
a
ofp

<0
ol

I

1l

.
o

ol

W

o

2 0]
hl

Aol A

o7

il
oW,
i

N

e
T

_iV_



Apele] w7 2

oL
=

]

-

MAGA A AES o) &
%o

o

2

o

—_—

_—

B!

.
B

~

—_

0

alg

(A=

g z

:‘,1:]_

A =

I.

A

Jo

)

o
2l
SR

oW

)

)

o

v

]

b

H

3} ¥ 9 v} (Andersson’s, 1995).

al 7

=
5

2005;

=%

Dhanrajanis

1995; Avivi-Arber®} Zarb
2003;

L=
[}

Simon,

1998; Enquist

1995,
Creugers’s, 2000;

2 tH(Anderssons,
Schellers, 1999;

il

ALk
1996;

B

—_—

0
®
Jo

BN
e

Ho

jazel

o)
iz

|
T

2l
SR
o

e

o)
il ]

;L

Bl

5, 2006). ©]

Levin

1998).

=
0,

2005). Az FFo]

gl] T} (Phillips

3

(¥H) A op) 9

=

=
[e)
<

gl

o] t}(Schropp

P R dF
| (contralateral tooth; T

pad

A

0

=

pu—

® o
e A

15

=]
gl

g (texture)
ujo] = A

]

o

‘O
]

al

Ay
it

M

)

Re]
H

A7 F % 9

] ol A

Bl

2}



SFERCEE

, 1992).

=%
[e]

A ¥t} (Tarnow

K
)

o

f
.

Grunder (2000)

N
3

o
N

il
T

2l
SR
i~

ruiel

X

al7)

p—

)
"

rel

2)

ar
=

(2003) < Al

=%
[e]

=ol& A}t Kan

L0
N

i

=
=

()

=
-

N7 TS HAA A gelA ojd 2AR o

Aol M =

(2001)¢]

3
gl
-

|
=
W

oA

%)

o

(2003)

==
[¢]

T3k, Grunder (2000), Kan

=]
= =

A o

Nr
03

)
&R

e}

)
#
o)
o
oF
I~

N

oF
N

il
W
i
oR
i

)

)
w
o

o
o
]

o

3
LA

oA th. Grunder (2000): Aot

S

Hrha

g

A%

BE

= 0]

ED

Ll

o
e

e}

Iy
oF

o wol7b HAHE of

il
o
N
X

oF
N

il
)
i

o

o

Bl

=

Nr

2l
oR

)
0

A
o

-
o

~N

o
N

|
T
2l

(2003) S Al A

=%
[e]

F4 . Kan

S

zolol ole A4 7] wE o]t

0
A

2l

1|

0
HH

2l

)

w

|

7k A

o
=
k-

Re]
H
o
i
fe}

T
Nr
o

i
oR

bl ot

)

A3

el ¥l 2o

£ A9l of

|
)
2l

1

w

o))

i)
oR

o

0

)
K

il
N

w
B/

N

1998; Astrand

2002; Berglundh

==
[¢]

Engquist

1999;

==
[¢]

=4
[¢)

] o} (Norton

]
PA

o2 dHA

SRR

I
A

[e]

|

2007). Hansson (1999, 2000)

2005; Lee's

=%
[e]



& F9 ARTA
ANE LA A UAA, microthread)

e &

R

o

¢

™
)
Nio

~O

=0

AO

Hn

B/

T

T

oo
I

T
2l
oh

o)
<
s

A

H
w

A 9ol A

o] 2

9t

S

17} Abeb o

o
1
.
o

jruzel

X
W

==

[¢)

2003).

==

[¢)

5 9kt (Kan

AE

1999; Grunder 2000; Choquet
[e]

==

[¢)

2006), =
FEE H A AL o

A

#71h(Jemt 1997; Chang

A

)
Ay

}

pud

Aol AR

R

2001; Cardaropoli
e}

;o?
Hn

2l

o - of] A
1998; Astrand

ez oo

%}
t} (Norton

==

2005; Lees

[¢)

=%

2002; Berglundh

[¢)

=%

Engquist

1999;

==

Q)

[¢)

=

o
G

&
_EH

ar
=

A

=
olsh A

SE

o]

(e}
=y

g]

1

[¢]

4

r)

Ao} 4 5ol A

zol7h o4

A=A

=

1:/1.01

0
o

2007). 121}, o] el Aol )

]

el

A7 e 4

=

o] of

T

N

=
XE

el

0
A

2l

I

Az =old &) 2AH= AE A¥EIA T



oA

o

=K

A7 0%

i)

ofp

0

B

0|

845

713k 20061 11 ¥ 2007 3€ 7kA QA

Ulo

E0
o

B

]Li
A

M
N
)
-
i

)

o]

™

O

ol

B

= 10 o]

= 77, oA

17902 b

- =
= [¢}

A 2

13
=]

P

A

£ HEAtH(Table

-
AL

|

2 50242 21 % E 654 714 2

i)

1770 2]

D.

A},

AR A

=
=

o
o

N

3270 ¢ A%k

&

AsHA oo,

=
L

Table 1. Age and gender distribution of patients

Age
20-29 30-39 40-49 50-59 60-69 Total

Gender

1

Male

10
17

Female
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Indices used to assess plaque accumulation and marginal
1987)
Mucosal Index
No bleeding when a periodontal

Table 2. i
mucosal conditions around implants (Mombelli et al

probe is passed along the mucosal

Plaque Index

margin adjacent to the implant

No detection of plaque
Isolated bleeding spots visible

0
Plaque only recognized by
running a probe across the
! smooth marginal surface of the
implant
Plaque can be seen by the Blood forms a confluent red line
: naked eye on mucosal margin
3 Abundance of soft matter Heavy or perfuse bleeding
Lees(2005)0] ANgrgk AL EFA(A 245 o843 WHoE X-rays
Zg @k =F o] F A (Tubli-Seal, Kerr dental, West Collins Orange, CA, USA)
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(Flatron LCD L1715S, LG, A%, tgtwl )9} 4 X E 9 o] (Photoshop 7.0, Adobe,
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Fig. 1. Schematic drawing for measuring of Di, Dt and Ph

long Axis
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U JdZFHE uAA FEFd £ 7Hde A4S A H(Lp; perpendicular line).
AZHE} N xFo] sl HAFWAHY Lp Aol A Die AAX 9} 2 2Fo)
Hate HAAHEI Lp Aol AZDHNE A2ZEdojox JA Gz =4
Pte} A x= 54 Atole] HUAYE A7F fF9 ol (Ph; papilla height)® 7 ©]
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Table 3. Plaque index scores

pt. 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 Avr. (Std.)
Mesial 0 0 0 0 0 0 1 0 0 0 0 0 0 O O 0 1 0.12(0.33)
Distaa 1 0 0 0 0 01 0 0 0 0 0 0 0 0 0 0 0.12(0.33)
Buccal 1 0 0 0 0 0 2 0 001 00 0 0 0 1 029 (059
Lingual 1 0 0 1 0 0 1 01 0 2 0 0 O O 0 1 041 (062)

0.24 (0.49)

(Pt. ; patient, Avr. ; average, Std. ; standard deviation)



Table 4. Mucosal index scores

Pt. 12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 Avr. (Std.)
Mesial 0 0 0 2 0 01 0 0 0 01 1 1 O O O 0.35(0.60)
Distal 0 0 0 2 0 0 1 01 01 0 1 0 0 0 0 0.351(0.60)
Buccal 0 01 2 0 0 2 0 0 01 01 0 0 0O 0 041 (0.71)
Lingual 0 0 0 1 0 0 0 0 0 0 2 0 1 0 0 0 0 024 (056

0.34 (0.61)

(Pt. ; patient, Avr. ; average, Std. ; standard deviation)

Table 5. Frequencies of the surface that presents plaque accumulation and
bleeding on probing and averages(standard deviation) of plaque index scores

and mucosal index scores

Plaque Bleeding Plaque index Mucosal index
accumulation (%) on probing (%) score score
Mesial 11.8 29.4 0.12 (0.33) 0.35 (0.60)
Distal 11.8 29.4 0.12 (0.33) 0.35 (0.60)
Buccal 235 29.4 0.29 (0.59) 0.41 (0.71)
Lingual 35.3 17.6 0.41 (0.62) 0.24 (0.56)
Average 20.6 26.5 0.24 (0.49) 0.34 (0.61)

YEAE AF A% YZ 43 4ol Vvl 360+152mme] 931, 2mm Y]

ko] e B A2 13(05mm)eld e, yrA 1632 2mm oo Zhshi g



2. Di, Dt¢ Phe] Aa 374
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FHE AR5A AdHAE HE A5 25 2ol A 45 ALsa FA A
ot dESVES WA= AL FFA Y ARDD), AAAF HAzH A
FAbolel A (D), Az 7ol Eol(Ph)o HuE N H e 7t
5.41+1.62mm, 3.26+0.78mm, 3.45+1.11mmo°] .t} (Table 7).
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Di, Dt& A3t 59 =ol(Ph)o} wag & w7

1%

A3} (Table 6),
Di, Dt, Ph: M2 EAH oz ongt 43 BAS 29t Dix Dt, Phe 747

i

p=0.014 (r=0.442), p=0.021 (r=0.421)¢] ¥ #AE, Dt¢ Phe p<0.001 (r=0.878)
o A% #AE A

Table 6. Result of statistic analysis

Di Dt Ph
Spearman’s rho Di  Correlation Coefficient 1.000  0.442 0421
Significance(2-tailed) 0.014  0.021
N 30 30 30
Dt  Correlation Coefficient 0.442  1.000  0.878
Significance(2-tailed) 0.014 0.000
N 30 30 30
Ph  Correlation Coefficient 0421 0878  1.000
Significance(2-tailed) 0.021  0.000
N 30 30 30




Table 7. Distance from marginal bone of natural tooth(Dt) and implant(Di) to

line Lp and papilla height(Ph)

position of papilla Di Dt Ph

1 14  Mesial 5.02 3.67 3.96
1 14 Distal 4.54 4.63 4.29
2 16  Mesial 3.96 2.50 2.41
2 16 Distal 3.09 2.80 2.70
3 34 Mesial 6.83 4.17 417
3 34 Distal 5.03 4.36 4.69
4 14 Mesial 5.50 2.47 2.75
4 14  Distal 3.60 2.27 1.51
5 16 Mesial 5.30 2.89 2.89
5 16 Distal 4.05 3.09 3.57
6 45  Mesial 511 2.41 2.56
6 45 Distal 3.86 2.80 2.65
7 27 Mesial 7.52 4.73 7.82
8 16 Mesial 4.55 2.37 2.37
8 16  Distal 2.84 3.03 2.94
9 14  Mesial 7.72 4.82 4.82
9 14 Distal 6.46 4,92 4.92
10 37 Mesial 3.96 2.80 3.89
11 26  Mesial 7.59 2.66 2.70
11 26  Distal 6.26 3.41 3.89
12 25 Mesial 4.15 2.70 2.36
12 25 Distal 4.25 2.60 2.46
13 25 Mesial 6.68 2.95 3.04
13 25 Distal 6.29 2.55 2.55
14 46  Mesial 4.44 2.12 3.04
14 46  Distal 4.05 3.09 3.38
15 14 Mesial 5.31 2.84 3.03
15 14  Distal 417 3.22 2.75
16 24  Mesial 6.58 3.44 3.44
16 24 Distal 491 3.34 3.34
17 22 Mesial 8.63 3.41 3.41
17 22 Distal 9.10 3.50 3.60
Average 5.41 3.26 3.45

Standard Deviation 1.62 0.78 1.11
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Abstract

Correlation analysis between marginal bone level and
dimension of papilla with non-invasive radiologic
measuring in conical seal designed implant-supported

single—tooth restorations

Heejun Kwon, D.D.S.
Department of Dental science, Graduate school, Yonsei University

(Directed by Prof. Ik Sang Moon, D.D.S., M.S.D., Ph.D.)

Single tooth replacement with a single implant has become a common
treatment, with similar success rates to those of multiple implants replacing
multiple teeth losses. Esthetic features including the regeneration of the
interdental papilla should be included in evaluation of implant success as well
as functional aspects. The bone level of adjacent natural tooth is believed as a
determining factor of the height of interdental papilla in single implant
restorations. Flat-top designed systems, however, were used in majority of
previous studies on interdental papilla of single implants. Peak interfacial shear
stress i1s located at the top marginal bone for the flat top implant-abutment
interface whereas it is located more apically in the bone for the conical
implant-abutment interface.

The aim of the present study was to evaluate correlation between bone level



of implant, bone level of adjacent tooth and papilla height in conical implant
system in order to verify the belief that the bone level of adjacent natural
tooth is determining factor of the height of interdental papilla in single implant

restorations.

1. Soft tissue of the patients were healthy enough not to take into
consideration of soft tissue deformation caused by inflammation. Average of

the measurements were equal to or in correlation to other studies.

2. The average value and standard deviation of the distance between the
marginal bone and the interdental papilla on the implant side(Di), distance
between the marginal bone and the interdental papilla on the natural tooth
side(Dt) and papillary height(Ph) were 5.41+1.62mm, 3.26+0.78mm, 3.45+1.11mm.
Ph and Dt were highly correlated. Di and Ph, Di and Dt each were statistically
significant. This shows that in single implant therapies with conical abutments,
though the papillary height is highly correlated by the marginal bone level on
the natural tooth side, the level of the bone on the implant side also has an

affect.

In conclusion, in single implant therapies, implant systems and treatment
techniques must be chosen that minimize trauma to the entire alveolar bone. In
an effort to achieve an esthetically satisfying result, periodontal health of the
adjacent natural teeth must be taken into consideration due to its effects on

interdental papilla after prosthetic restorations.

Key Words: esthetics, single tooth, dental papilla, dental implant, implant

design
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