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O0. A8A5s 9 94

1. 495& 2 A=s

2173 3.5mm, Zd°] 8.5mm¢ SA(Sandblasting with alumina and Acid
etching) 31 712 HEls YEE (Osstem implant system, TS II SA
Fixture, Busan, Korea)”7} & 1670 A}&¥th(Fig. 1). Ade] ApgH
AEAEE 5 Al A=A, AxAre] daE §7]6 Haso] 2§

e 7] Foll Ao R wEFH U

TSI * Figure provided by manufacturer

A B

Fig. 1. A: Design of implant fixture (TS II SA fixture, Osstem, Busan, Korea). B :

Scanning electron microscopy images of SA surface.



B0 AEEZY F4S 7k 29 ZAFEA] (TheraBeamAffiny, Ushio,

Tokyo, Japan)& Abgste] AL 8719 JEHEE oz AxALY

C D

Fig. 2. Photofunctionalization of implant fixture surface by ultraviolet light
(TheraBeamAffiny, Ushio, Tokyo, Japan) (A, B), ultraviolet light treatment of

implant fixture during 15 minutes (C) and Implant fixture mounting on tray (D).



2. A% H

7 AT 24

Fig. 3. Diagram of experimental design protocol.

Table 1. Experiment groups classified by ultraviolet light treatment

Right(12 weeks) Left (4 weeks)
PM2 PM3 PM2 PM3
Beagle 1 X (0] X O
Beagle 2 O X O X
Beagle 3 X 0 X O
Beagle 4 0O X 0] X

#* O: UV treated implant (Experimental), X: UV no treated implant (Control)
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o g9y 2A 9 gEeE 4
AARH stel Aok 5 A2aTAY AZRTAE wAst. A2

2

A A Hots: Awste] Hogh odglo]l WA AldEgTh A &
AR JE o JEHEES A A YEHES AF A A9
ZAFSA] (TheraBeamAffiny, Ushio, Tokyo, Japan) & ©]&3}o] =}2]A FA}

Aleggion, A5 AR ZACM Aol ARSI (Fig. 4). FARE 7-
109 5 AAsA e 253 FEAe T 8F ]
#= A 227G AT FSlel AlsAT YAl 455 FES
5|72 Z

ko3
T

Fig. 4. Photograph of surgical procedure on maxilla. Extraction socket on second

premolar and third premolar area(A), SA implants placed in premolar area (B).

AZHEES Xgsl= 272 buffered neutral formalin §Ho 253
AGAZ F micro CT #Y= A8, 70%, 80%, 90%, 100% =

5 A8tk Technovit 7200 (Heraeus
Kulzer, Dormagen, Germany)2} <432 (1:3, 1:1, 3:1 H]E&)S o] &35y
Eufjsle] A3 Fd 3 AdEHE FAHS wEt 2GAAWO R cutting system

(Exakt 300, Heraeus Kulzer, Norderstedt, Germany)< ©|&38lo] %%
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Fig. 5. Measuring the defect size on periapical radiograph. Initial periapical
radiograph after immediate placement of implants(A), periapical radiograph after

sacrifice (B).

ARERS HAN F ABAE T dxAL WA 2L wE
1 gHelAd QEAE F9 B AEyY ¥uE

polyvinylsiloxane (Aquasil ultra xlv, Dentsply, Milford, Delaware, USA) <&
o] g3sle] AAAME FFow, 4% A1 (Heraeus, Hanau, Germany)=
ol g3ty 1 AU (Fig. 6). B3-S 3D laser scanner(Vivid 9i,
Konica Minolta, Tokyo, Japan) & & AWM A]8Y3}3 11, Rapidform 2006
software (INUS technology, Seoul, South Korea)® & & ZA&H9
95 54 9 BAsT. AE = AEFY F9= % 1.5mm, 4o
S

=
G = AEF HAZMA, o] 2mme HSHAE FAsko] ol Lo

rlr

10



Fig. 6. Impression using polyvinylsiloxane (A) and poured stone model of maxilla(B).

C D

Fig. 7. 3D laser scanner(A)and three dimensional virtual model of maxilla(B),

virtual rectangular parallelepiped for measuring residual defect volume (C,D).

11



t}. Micro CT & o] &3 WAMA A H7t

1.60mm 1.60mm
t-—> ——
k.
~ 2
; esial (. ) Distal S
! ’, - - a
Fig. 8. Bone volume measuring range
AEHE F9 = IAZFE F7sh] A&l mrola= CT A7 (Skyscan
1076, Aartselaar, Belgium)& ©]&3}o] 50 Kv, 30 pgA°lA 18 ygm
AACE micro CTE #Aste], AZAE 4Y F 2 A&y ddsts

1 47} A Sk
799 23 SR Fig. 8). 271 AR AN QEFE AR A
)E]—

7t 4708 A RT ZE ASe YEHE AAFA

12
offt
N
N
o
N

S7HAY] ARE olgst S4E #te RASH(Fig. 9). dEHE

oF
o
ARelA BN A Y& JERE nFAY AolF ol §3tol



HIAFA AL A O A S Bl &S R A S Agstdtt. ZF F£x]e 27] HARA
ARRLeA SHE IERIES = Akl Fo] £¥H AE ol&dte]
B skt

A B
Fig. 9. Periapical radiograph on maxilla. Red line indicates sinus floor (A) and red

arrows indicate the distance from implant top to sinus floor (B).

2t 2P AS
ot dAnd= ol&ste] 12.5, 500 Friste] Jde A5 v (Fig. 10),

AFE S o] 83t 482 =42 Image - Pro Plus 4.5 (Media Cydernetrics,

(

o
4l

o

¢

Silver Spring, Maryland, USA) &2 A]8s}3t). & =5 (Bone to implant
contact, %) ¥ &= ©@wZ H|& (Bone density, %)< UZHE AF WA
AR oA AdetEel EFEA 3 JERE WP SAsT. =
AFES WA Aboll] A-l & =o] dEHES AR 2ol e 719
A H& () E S (Fig. 11), & @HZ B&EE UAHA Abolo] &
WA F Zo] AAsteE WA HE& () E SHAG(Fig. 12). 2 FA+=
1 ) 7

YEAES T o] e P

o

27 AP ARG %

13



Fig. 10. Histologic images after implantation. A: H&E stained images at lower

magnification (X12.5) B: at higher magnification (X50.0)

Fig. 11. Calculation of bone to implant contact (BIC, %). A : total implant length on

inter—thread space, B : total bone length on inter—thread space.

14



Fig. 12. Calculation of bone density (BD, %) A : total implant area on inter—thread

space, B : total bone area on inter—thread space (red area).

4. AT &4

A AR ARRLE o] &3 = AERS A7), 3D AAeA Y] [E
AEH-2 A7), micro CTE ol&s & FI¢ 2AYPHTH AZSE o] &
T HAEEY T ddE vHEE One way ANOVAE o]&3lo] FA
H7rskdeh. BA A 242 statistical software package (SAS 9.2, SAS

Institute Inc., Cary, North Carolina, USA) S A}-£-3}9t},

it

o

15



m. 2%

e

1273l =] A

=
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g
il

0

0
i

el

12577l A AFeld ZAFE A

St

TC

A A missing o] 1719

Foach, e

A3 7

43

7] AR AR el A

A% %

ﬁo

HAE vepller,
45 g F2+2 3.04mm, 12 A¥7o] 3.11lmm, 125 dFzF+L 3.11mm2

1.63mm~3.909]
&k

et} (table 2).

KX
=

micro CT

| =]
w4,

Fo 3D 270 ofn]X]

g 0|83

T A

of Z AlsHef A 2]

=

Table 2. Horizontal distance of peri—implant defect of each group

Horizontal distance of peri—implant defect(mm)

Group

Standard deviation

Mean

0.64

3.18

UV 4

0.83

3.04

Con 4

0.48

3.11

Uv 12

0.78

3.11

Con 12

16



AUZHEES SA A9 A9 27] F AeyFe A4 gn I & A& =
AER-9 WA H&s FAst A, 4FTHT 12F77oA ES =
A& WA njgo]l o AA yeRt. 45 Aol 10.69%E 45
gz 16.47%Rck 22 gho] YEepgten, 125 A3ddto] 4.00%= 125
=T 6.32%KHTE A& g UEETh BAIA R Fod kol UERA

okokt} (p>0.05) (table 3) (Fig. 13).

Table 3. Ratio of residual defect size (%) on periapical radiograph at 4 weeks and
12 weeks

Group Ratio of residual defect size* (%)
Mean Standard deviation
uv 4 10.69 8.65
Con 4 16.47 8.28
uv 12 4.00 4.02
Con 12 6.32 7.03

. . . residual defect size
% Ratio of residual defect size = Leduatdefectsize 40 (gp)
Initial defect size

17



25.00 -~

20.00 -
15.00 -
H Control
10.00 - Test
5.00 - I
0.00 - T

Week 4 Week 12
Fig. 13. Ratio of residual defect size (%) on periapical radiograph at 4 weeks and

12 weeks

FAAOE {3t Aol= YEA] ¢Skt (table 4) (Fig.14).

Table 4. The mean of residual defect volume at 4 weeks and 12 weeks

Group Residual defect volume (mm?®) x HD#*
Mean Standard deviation
UV 4 1.17 1.65
Con 4 2.32 1.69
Uv 12 0.25 0.31
Con 12 0.09 0.17

* HD = horizontal distance of peri—implant defect

18



25 -

m Control

1.5 1 Test

=
1

0.5 -

. *I—\

Week 4 Week 12

Fig. 14. The mean of residual defect volume at 4 weeks and 12 weeks
3. Micro CTE ©]&-& HAHAdshs 37}

WHE Ee AES micro CT P A, A2a+A F9lo Add
A

QBRES ARsh JetEow A FFFuA st Joun x719 2
A7 SrEA ke Aol YT (Fig. 15). A Aol daldl QEeE
oA gergel EFEA e AN AUE SYs] WL

AT AdACRZ A 3 a7 FHeAME vuA FES =9 T
SR ETHFig. 16). S AEHESL = Abole] 5o #3474 AYE
o] g3t ®ASIY. 1 Ay 45 APTolA 6.40, 457 dixTolA 4.96,
125 Aol ] 7.84, 125 dizTolA 7.029 FA7F YERRTH(table
5) (Fig. 17). 125 Wz = #3= ol FA Xshal Adds dZ=HE
17l AstReh. 4FTET 125549]
477 1257 BFolA Afde]l dizdel vl e FAE ESTh
12F ol E Aol Yt & £X5 B3 45 o



=T AfolellA FAIA SR fFost Aol yERRE S ™ (p<0.05), 1 9
o2 o Alolold BEAAH R {23 xpol= YEFUA 99kt (p>0.05).

4 weeks 12 weeks

Control

uv

Fig. 15. Micro CT images of representative sample of each group. All the

implants were placed in P2 area.

20



4 weeks 12 weeks

Control

Fig. 16. Micro CT images of representative sample of each group. All the

implants were placed in P3 area.

Table 5. The mean of bone volume at 4weeks and 12weeks calculated around

implant within the area of width 1.60 mm and length of 4 threads area

Group Bone volume (mm®) x HDx
Mean Standard deviation
uv 4 6.40 4.11
Con 4 4.96 3.22
uv 12 7.84 6.17
Con 12 7.02 2.38

* HD = horizontal distance of peri—implant defect

21



10 -

H Control

Test

Week 4 Week 12

Fig. 17. The mean of bone volume at 4weeks and 12weeks calculated around

implant within the area of width 1.60 mm and length of 4 threads area.

4. ZAYPHEH AS

JZHFE FHE Zo] FAH s #AFI 5 glow, A
AZHES} = Aolg F9 F£HZA AgE olgst HASGY. =
%% (Bone to implant contact) < 4 A3 TolA 186.53, 45 o Z7olA

148.75, 12F AgdolA 237.67, 12F whxdolAd 217.079 FA7F
UEFSE T (table 6) (Fig. 18). & AFES ANMH O R 437 HTE 12570l A
=y, 47T 1257 EFoA A¥ o] dEart =2 3 verlh
Jev SARCRE foldt atoles yveERRA] okgith & ©WA v & (Bone
density) & 45 AZFNA  152.24, 4F hERToA 12545, 12F
A¥elA 192.28, 125 dixaellA 201.21° FX7F YERETH(table
7) (Fig. 19). = ©¥4 v]&2> ANPA O R 4F7HT 125774 E930H,
47T e AdTo] dxdRY =S FAE EQoH, 12570



A TR hxTo] S FXE B 4F UxRTH 125 dgET
Abolofl Al BAIH o R Fo3t ztol7F YER O™ (p<0.05), 1 99 e T
Aol FAIH O R F38 Zoli= YERA] ekt (p>0.05) (table 5) (Fig
15).
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Table 6. The mean of BIC at 4weeks and 12weeks calculated around implant

Group BIC (bone to implant contact, %) x HD=
Mean Standard deviation

uv 4 186.53 77.77

Con 4 148.75 77.21

uv 12 237.67 65.86

Con 12 217.07 52.88

* HD = horizontal distance of peri—implant defect

300 ~

250 - {
200 - {

150 - H Control
Test
100 -~
50 -
O T T

Week 4 Week 12

Fig. 18. The mean of BIC at 4weeks and 12weeks calculated around implant.
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Table 7. The mean of bone density at 4weeks and 12weeks calculated between

implant threads

Group Bone density ( %) x HD*
Mean Standard deviation
uv 4 152.24 71.48
Con 4 125.45 73.80
uv 12 192.28 74.11
Con 12 201.21 63.81

* HD = horizontal distance of peri—implant defect

250 -
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150 - [

100 -

H Control

Test

50 -

Week 4 Week 12

Fig. 19. The mean of bone density at 4weeks and 12weeks calculated between

implant threads.
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Abstract

Effect of ultraviolet light treatment on healing of extraction socket
and osseointegration of immediately placed sand blasted with

alumina and acid etched surface implant in beagle dog

Kim, Hong Jun. D.D.S
Department of Prosthodontics

The Graduate School, Yonsei University

(Directed by Professor Keun-woo Lee, D.D.S., M.S.D, Ph.D.)

Purpose: The purpose of this study was to morphometrically, radiologically
and histometrically evaluate effet of UV treatment on the healing of
extraction socket and osseointegration of immediately placed SA surface
implant after extraction in beagle dog.

Materials and Methods: In this study, SA implants were immediately placed
in the maxilla of four beagle dogs after extraction of the second and third
premolar. The dogs were sacrificed after 4 weeks and 12 weeks. The SA
surface implants were designed as control group and the UV treated SA
surface implants were designed as experimental group. Each group was
divided as the following: 4 weeks control group(Con4), 4 weeks
experimental group(UV4), 12 weeks control group(Conl2), 12 weeks

experimental group(UV12). The alteration of bone defect area was
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evaluated by comparing the periapical radiographs taken after implant
placement. After sacrificing of the dogs, the volume of bone defect which
was not recovered was measured by using the 3 dimensional scanned model.
The peri—implant bone volume was evaluated by micro CT. The bone to
implant contact and the bone density were evaluated by histo—morphometric
analysis.

Result: Analyzing with periapical radiograph, 3D scanned model, and micro
CT, the bone formation of UV treated SA surface implants were higher than
that of SA surface implants at 4 weeks. At 12 weeks, the similar pattern was
showed with periapical radiograph and micro CT analyses. However, the
bone formation of UV treated SA surface implants was lower than that of SA
surface implants with 3D scanned model analysis. Histomorphometric results
showed that the bone to implant contact and bone density of UV treated SA
surface implants were higher than that of SA surface implants At 4 weeks.
At 12 weeks, Bone to implant contact of UV treated SA surface implants was
higher than that of SA surface implants but bone density of UV treated SA
surface implants was lower than that of SA surface implants. However, due
to limited experimental condition, it was unable to detect statistical
significance in the study (p>0.05).

Conclusion: The bone formation and osseointergration of UV treated SA
surface implants were higher than that of SA surface implants at early stage
of healing. At late stage of healing, the bone formation of UV treated SA
surface implants was higher than that of SA surface implants, however
osseointergration was not certain. This study shows that the UV treatment
might have positive effect on bone formation and osseointegration upon the

gap between implant and bone.

Keyword: ultraviolet light, osseointegration, surface treatment, beagle dog
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