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1981, Zarb et al. 1990, Buser et al. 1997, Albrektsson et al. 1986, Becker et.al.
1999, Bahat 2000).

1995, Cochran et al. 1999). ¥ Az u+ EElw Zgh2vt i AM(titanium

plasma spray), $4t3}¢13]4 =¥ (hydroxyapatite coating), 252l (acid ethching),

M= B} ~ ¥ (sandblasting), %= 42F3}(anodizing oxidation) 5o i, ALO;& &

(m

TiOW TiOsE o] g3 w¥, E82=E YAE o] § 3 macro roughness® AH5-2]
S %3 micro roughnessE ]38+ SLA(Sandblasted Large grit Acid etched)
FHoly E5A Egd2E YA FAEel 5 A oy tricalcium phosphate 52 9]
43te] ¥ A2 E 3+ RBM(Resorbable Blast Media) ¥W A 27t 4440z
Wol AR H A A oRE FERA glth(Marinho et al. 2003).

PYEHE F9 WA= =olE FA7] A& A= AL e Fiol
AZHE AE W 2 tJxiolo]th(Alomrani et al. 2005). S TE A Fo A
o AR 2 Aot mA YA FAT ASedA 27 T S5

FHzol Az EATE A5 AF}7F HiEi dtH(Norton et al. 1998).

Abrahamsson 5(2006)2> 52438 & S 2HsH BEXo|A uHpAbAo] 9=
o3 ]

Hansson 5(1999)2 &3¢ 84S o0& AFdA UEZHE A F 9 retention
elementE©] peak shear stressE FFEd F83n WA I HE HHe
A A 3 micro-architecturet} micro-thread 529 A WMol MAF S5 ZFo|=H
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—— metal collar bevel

microthread

Figure 1. Implantium® implant(Dentium Co., Seoul, Korea)

AEHE Ay e Favd stol A A F AxIA7E FHAs = 3
Aot e "ol watA tapping, countersinking= A 8
sk, AE Al YR o] =E:EHAY = AESH7E dAe A

e ZHE ANE

_(?__
(guided bone regeneration, GBR)= Al &3t tl. 18719 dZ=E 29 Alo] GBR

i}

o =

S AR o] FT 13/ A7FE, 370 macroporous biphasic  calcium
phosphate(MBCP™, Biomatlante, France), U™ % 271= #7}23 MBCP™M &<

B-tricalcium phosphate(Cerasorb®, Curasan AG, Kleinostheim, Deutschland)E& &

Fotol AgaAL 14 54 L 2R £% oRE FEA dBBEY 27] AFA

uepa =27 AT detel A A" Aozt AgE A% =4 k== (osteotome
technique)s °]&3¢ Aots ANE T = ofAs TR AodF A< (bone
added osteotome sinus floor elevation, BAOSFE)S A &@sto] AdZHEES A Y
1170¢] 9 EFEL BAOSFEE A%l 1, 1714 AHE# Zo] A2 Cerasorb” &
Ab43 Zo] 370, MBCP™2 AL 48 o] 67, #7127 Cerasorb™ 2 E@3dle] A}
43 Zo] 279t = 2 10709 A= osteotomed ©]-&39] bone compactionTt
= A YEUE A9 F99 =43 2% Lekholm¥} Zarb(1985)7F
Aot EFol wel 4o Hwoz 71359 tH(Table 1, 2).
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Table 1. Number of implants placed according to bone quality

Type 1 Type 1I Type III Type IV Unknown Total
Maxilla - 3 20 11 3 37
Mandible - 34 26 3 6 69
Total - 37 46 14 8 106
Table 2. Number of implants placed according to bone quantity
A B C D E Unknown  Total
Maxilla - 13 21 - - 3 37
Mandible - 21 39 3 - 6 69
Total - 34 60 3 - 8 106
Ha 39 o1ge AR7NE AR F RA 4YL AARED By nABL
Ay (Y BZY Y TEYH ZEEZ 9l AFGJY. =AY =
ol Aw WHRE] YoUER 31 AAPeIAE weE FE= 3ok A
% RAE AA F BATS Joi% 1del 13 o4 Ao fustel A8z
A3 G AA 2 AR AR AAE BES et
3. %7t W
31 AEI SN A
AA 38 At A A HE 106719 AESHEE o E I8V EFE F3)
a2, 4, 99, A9 94, 498 dEaEe 44 9@ do), Fu AAA
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(INFINITT Technology Co. Ltd. Seoul, Korea)E %34 DICOM(Digital Imaging
and Communication in Medicine) 9302 A&ttt o] 43S Gateway Z =
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Adobe Photoshop 7.0.1(Adobe Systems Incorporated, San Jose, California,
U.S. Aol A 200%8 st ZA o] £0]3t=F 3FH 2w, gradient map 24 &



2
o
QL
rlr
=
=)
D)
_>J|_1‘
L)
|
ol
S
o
i
st
(m
kl
o
__>tl_’,l
Lo
N
do
2
r2
M
o
2l
Hr
Ho
Nl
of
ot
ol

Bds A2 del A9 19 dEdESS FU14d Arldde HA XF 9

Ml YEAEES AT F 9671 ABAEC] WAME AT WMAF FEFE

=

metal collar bevel®} rough

¢
r2
il
ol
>
o
X
e
o
do
élt
ke
i<}
=
(m
o,
e
ox
-z
Lo

surface®] AARANAFE BEHE Y PPel JEVESG WAE FEHAA

o Aeg ZAsdon, 2AN 949 E 47 w2 Z4sdc dEedEmi

Adobe Photoshop 7.0.1(Adobe Systems Incorporated, San Jose, California,

USA) 2213 oA AF =75 ol&sto] 433

3.2.3. WAL AHX Y & B A

UAabaE Abele] A E WA AR BAS e JEAYR AgEg
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AP A RIE SAGA

surface A] 2} ol A FE ®

(a) : junction between implant machined collar bevel and rough surface
(b) : implant to marginal bone contact level

(c) : inter—thread distance of six threads

Figure 2. References used to measure actual marginal bone loss
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R : AHA AoA =AH8 712 A8 (mm) (¢)

C: 7178 670 vdAbd Abel A2 ¢l 6.00 mm)
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Table 3. Life table analysis showing cumulative survival rates

i . Implants Implants SR within  Cumulative
Observation period ) )
placed failed period (%) SR (%)
Placement to Loading 106 1 99.1 99.1
Loading to 1 year 87 - 100 99.1
1-2 year 64 - 100 99.1
2-3 year 20 - 100 99.1

SR : survival rate.

ol Ao Algd dZHFEE AA wt 34 mm, 3.8 mm, 4.3 mm, 4.8

=

m, 48W mme| 5 FF7F 9lom R T AAs AbgsAt 97 dE

HE FolA A4 43 mm7t 2770(27.8%), 4.8 mm7t 3770(381%)& 7 @k

(1
=)
rot
et
3

ZZEX= A7 3.8 mmo| L tH(Table 4).

Table 4. Number of implants placed according to implant diameter

Implant diameter(mm)

3.4 3.8 4.3 4.8 4.8W Total
Maxilla - 8(1) 10 11 3 32(1)
Mandible 7 9 17 26 6 65
Total 7 17(1) 27 37 9 97(1)

Parenthesis : Number of failed implant

(N

o] 8 mm, 10 mm, 12 mm Zo]9 YZHAEE o AFoA A3},

il

il

m
AZHEE 12 mme Z o] tH(Table 5).

11
=)
ro
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Table 5. Number of implants placed according to implant length

Implant length(mm)

8 10 12 14 Total

Maxilla 1 16 15(1) - 32(1)

Mandible 12 27 26 - 65

Total 13 43 41(1) - 97(1)

Parenthesis : Number of failed implant

HAEE 2 A A e JdSHEES AQsta FridHe] e dd 10570
T 710 MAdE 5% 540 7ted 96/ dETE dEiME MdE F
FEFE ZASAT REE A T 3 13z T Y-S ¥ 017 mm

WA F5F2 it 0.04 mm ] A H(Table 6)

Table 6. Marginal bone loss around implants according to observation period

Marginal bone resorption (mm)

Number of
implants (MeantSD)
observed Mesial Distal Total
Sur-B 96 0.28+0.47 0.37+0.50 0.33+0.43
B-6 month 50 0.09+0.19 0.16£0.32 0.13£0.20
B-1 year 88 0.17+0.29 0.18£0.31 0.17£0.25
After 1 Year 43 0.03+0.07 0.05+0.12 0.04+0.08
Sur-B: period from surgery to baseline(functional loading)
B-6 month: period from baseline to 6 month
B-1 year: period from baseline to 1 year
SD: standard deviation
&322 -4 (paired t-test)S AlBe A3 APAIRYH BEE FF d7A

o RAZT A% F 19, 19 o] F o

_13_



R 2 TH(2<0.05)(Table?).

Table 7. Comparison of marginal bone loss around implants according to

observation period

Number of ) )
) Bone resorption discrepancy(mm) t-test
implants
(MeantSD) o-value
observed
Sur-B ; B-1 year 88 0.13+0.50 :Ia 0.017
Sur-B ; after 1 year 43 0.38+0.56 C 0.000
b
B-1 year ; after 1 year 43 0.13+0.22 0.001

Sur-B: period from surgery to baseline(functional loading)

B-6 month: period from baseline to 6 month
B-1 year: period from baseline to 1 year
SD: standard deviation

a, b, c: statistically significant(p<0.05)

38w g F AL 169, o4& 229 ol da AR 1746 A T5A7EA 9
TEES BRAow A A" 46940Ach A NS AR 4007 147 (36.8%),

50t 7k 97 (23.7%) 0% =2 Hl &S AASAL YA dFddMes 18 EXE

Atk 38l A AddE 97 dZ 50t oA Aol A A HE 1707 Adfs
oo AF o vl A 504 o] el A 504 o]s FAERT =& wHE I3 ]
W oolF o] A ¥ F5%Ss UEHL o FAALE #FoA7E AATH(<0.05)
(Table 8).
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Table 8 Comparison of marginal bone loss between older and younger adults

Number of

. Bone resorption(mm) t-test
Age(year) implants
(MeantSD) p-value
observed
>50 41 0.29£0.52
Sur-B 0.529
<50 55 0.35£0.35
>50 39 0.23+0.29
B-1 year 0.097
<50 49 0.14£0.22
>50 17 0.09£0.11
After 1 year o017
<50 26 0.01+0.02

Sur-B: period from surgery to baseline(functional loading)
B-6 month: period from baseline to 6 month
B-1 year: period from baseline to 1 year

SD: standard deviation

Ao mE A MdE of zol7b d=A A=Y BRE= A

2
il
ol
&
o

r2

7

gul

ok
&

F A 199 19 059 Gl WA o4 Aol MAT FEY
=
[}

Aoz Foxt= 9t (p>0.05)(Table 9).

Table 9. Comparison of marginal bone loss between male and female

Number of

) Bone resorption(mm) t-test
Gender implants
(MeantSD) o-value
observed
Male 36 0.21 £ 0.28
Sur-B 0.030
Female 60 0.39 = 0.49
Male 31 0.16 + 0.26
B-1 year 0.706
Female 57 0.19 + 0.26
Male 14 0.08 = 0.12
After 1 year 0.145
Female 29 0.03 £ 0.04

Sur-B: period from surgery to baseline(functional loading)
B-1 year: period from baseline to 1 year

SD: standard deviation

_15_



Aed WA adel Aol mE Aesk YA Uebmy] dd Uz U
of 77 A wwE Add B Zd du Adu dddel wE A%y

FARFE RS 5 AAHE>0.05),

N
==
>
3
=
X
N
)
1>
i)
il
).

R, FERE AR 887(90.7%), Al 971(9.3%)7}
¢ ¥ 9T} (Table 10).

Ak Aotel A 3370 & 17h7F Afeto] 97.0%9 AEeS B, shofel A=

6470 E5F =R Aol Adesto] 100.0%9] AEEL B A dEHES &7
A BR AR AEEL 989%, AAFAAE AT dETFET Qo

AR Bo Aol AELEL 100%2 YEYTH(Table 11).

Table 10. Number of implants placed according to location in arch

Location
Central Lateral Ist 2nd Ist 2nd
.. L Canine Total
incisor  incisor premolar premolar molar molar
Maxilla - - 3 7(1) 16 7 33(1)
Mandible 3 3 3 6 8 23 18 64
Total 3 3 3 9 15(1) 39 25 97(1)

Parenthesis : Number of failed implant

_16_



Table 11. Survival rates according to respective region in arch and jaw

Anterior Posterior Survival rate (%)
Maxilla 0 33(1) 97.0
Mandible 9 55 100.0
Survival rate (%) 100 98.9

Parenthesis : Number of failed implant

740 AsAd 967} DEDES] wAE AF A 2L olF A 19 19
o179 AW FFF RFNA o4 1, YTAE ANAY FeAAE wolH ¥

t(p>0.05)(Table 12, 13).

Table 12. Comparison of marginal bone loss between maxilla and mandible

Number of .
) Bone resorption(mm) t-test
Jaw implants
(MeantSD) p-value
observed
Maxilla 32 0.29 + 054
Sur-B 0.587
Mandible 64 0.34 = 0.37
Magxilla 30 0.12 £ 0.18
B-1 year 0.103
Mandible 58 0.20 = 0.28
Maxilla 10 0.03 + 0.04
After 1 year 0.505
Mandible 33 0.05 + 0.09

Sur-B: period from surgery to baseline(functional loading)
B-1 year: period from baseline to 1 year

SD: standard deviation

_17_



Table 13. Comparison of marginal bone loss according to region in arch

Number of .
) ) Bone resorption(mm) t-test
Location implants
(Mean=SD) p-value
observed
Anterior 9 0.46 = 0.37
Sur-B 0.274
Posterior 87 031 = 0.44
Anterior 6 0.20 = 0.21
B-1 Year 0.816
Posterior 82 0.18 = 0.26
Anterior 4 0.02 = 0.02
After 1 Year 0.100
Posterior 39 0.05 = 0.08

Sur-B: period from surgery to baseline(functional loading)
B-1 year: period from baseline to 1 year

SD: standard deviation

Frd RN U AAA £4 470 ME foAE wolA 8 kT(r>0.05)

(Table 14).
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Table 14. Comparison of marginal bone

distal to implant

loss according to presence of teeth

Teeth Number of )
. . Bone resorption(mm) t-test
distal to implants
) (MeantSD) o-value
implant observed
Exist 59 0.38 £ 0.50
Sur-B 0.006
None 28 0.16 £ 0.21
Exist 57 0.17 £ 0.25
B-1 Year 0.695
None 25 0.19 = 0.29
Exist 28 0.04 £ 0.08
After 1 Year 0.718
None 11 0.06 + 0.09

Sur-B: period from surgery to baseline(functional loading)

B-1 year: period from baseline to 1 year

SD: standard deviation

4. 2% 5% 2 2ol

977) dZHAE Fo| A 2-stage surgical protocol(submerge)g o] &3 =g

Ao Aol gl

ool WE T

ol

A<
o

[

3

1-stage surgical protocol(non-submerge)& ©] %

=
g JdESTEE= LI T 1A7F Adte] 98.0% 9 HE&S B AtH(Table 15).

Table 15. Number of submerged and non-submerged implants

Number of implants placed

Survival rate (%)

Submerged 46 100
Non-submerged 51 98.0
Total 97 99.0
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o F 2F ol BAE FF Ay mAE FH
7 RAE S5 BFA 23 &S A ¥e 1
of ZAEAA F92tE= A ATH(p>0.05)(Table 16).

T 3 1dd 1d o] Fe o
w3 24 Fes @ 2% 2

Table 16. Comparison of marginal bone loss according to submerged and non-

submerged implants

Number of )
. . Bone resorption(mm)  t-test
Type of implant  implants
(MeantSD) o-value
observed
Submerged 46 0.37 = 0.52
Sur-B 0.326
Non-submerged 50 0.28 + 0.33
Submerged 42 0.23 = 0.27
B-1 Year 0.093
Non-submerged 46 0.13 = 0.23
Submerged 27 0.06 = 0.10
After 1 Year 0.175
Non-submerged 16 0.02 = 0.04
Sur-B: period from surgery to baseline(functional loading)
B-1 year: period from baseline to 1 year
SD: standard deviation
22 7 AR e HAE AET 96 dETE F A YA GBRES Aldg 18
Nl AZHE 5 apical fenestrationFHoll Algst 271 E A Le A 167) 9l
stel GBRS AlshA] @2 o3 wWAF a9 zol7t A vluws ROk
I, 2 A3 GBRS A3 3 AgetA &S 3 Vs T A AA BA

g4 Foae St (p>0.05)(Table 17).
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Table 17. Comparison of marginal bone loss according to presence of bone

grafts
Number of )
) Bone resorption(mm) t-test
Graft implants
(MeanzSD) p-value
observed
No graft 80 0.28 £ 043
Sur-B 0.041
GBR 16 053 + 0.37
No graft 76 0.19 = 0.26
B-1 Year 0.558
GBR 12 0.14 + 0.22
No graft 36 0.05 = 0.08
After 1 Year 0.978
GBR 7 0.04 = 0.07

GBR: guided bone regeneration
Sur-B: period from surgery to baseline(functional loading)
B-1 year: period from baseline to 1 year

SD: standard deviation
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BHAEZ §o watA 25 ol MAdF A4 R E Husded, 29e
BAZ Az A 2 A2 & 2 (dy 19 o]F REFoA Uy 28 7t 9=

1ol A 2 9k tH(p>0.05)(Table 18).

Table 18. Comparison of marginal bone loss according to type of prostheses

Number of Bone one-way

Type of prostheses implants resorption(mm) ANOVA test

observed (MeantSD) p-value
Single crown 23 0.21+0.24
Splinted crown 62 0.34+£0.47
Sur-B 0.339
Fixed partial denture 9 0.51£0.52
Removable prosthesis 2 0.20+0.04
Single crown 17 0.17+0.29
Splinted crown 61 0.16£0.24
B-1 Year 0.593
Fixed partial denture 8 0.29£0.32
Removable prosthesis 2 0.18+0.26
Single crown 8 0.04+0.10
After 1  Splinted crown 30 0.05£0.08
0.963
Year Fixed partial denture 5 0.05+0.04

Removable prosthesis - -

Sur-B: period from surgery to baseline(functional loading)
B-1 year: period from baseline to 1 year

SD: standard deviation
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WA= T wet AdA, dSTE AA uAGAY BEE JHEAY BEE T
a7 3R e WEE Uk dEAZE AAA} 0M(729%) 2 g o4
< AASRL, 2 ve ugAY YETE B =] 2470(25.0%), 7HEA BAE =0

Table 19. Number of implants placed according to state of opposing dentition

Opposing dentition Number of implant placed
Natural tooth 70
Implant 24
Removable prosthesis 2
Total 96
Al 2F el BEE FF F A 193 1d o] F EFolA ®MAdE F5FY &
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Table 20. Comparison of marginal bone loss according to state of opposing

dentition
Number of Bone one-way
Opposing dentition  implants resorption(mm) ANOVA test
observed (MeantSD) p-value
Natural tooth 70 0.32+046
Sur-B Implant 24 0.35+0.38 0.879
Removable
. 2 0.20+0.04
prosthesis
Natural tooth 63 0.20£0.28
B-1 Year Implant 23 0.11+0.20 0.340
Removable
) 2 0.28+0.15
prosthesis
Natural tooth 33 0.05+0.09
After 1
er Implant 10 0.020.03 0,381 %
Year
Removable B B
prosthesis

Sur-B: period from surgery to baseline(functional loading)
B-1 year: period from baseline to 1 year
SD: standard deviation

* . independent t-test p-value

= = =z =
7. 944 g¥F FF L 0s

HAE 2 71702 671delA 307/MLE7HA 2 REE 119 Ha 1697019 o] .
71 AAA el T2 E AU YALEY, 9A H&2A Sdl2 A v

29 28, A9, A HS A, dAAA Z4old T ol itk (Table 21).
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Z 3MAAAE 239 UrAEZEFAA o] TSR o]F 2707} splinted crown©] %1
o AV AeRE BEE 2 5 306, 9Eel 134 dAx 1 o= BF 127
ol A Ae-dta2/hd 531, 1570€ 13], 17719 23], 26704 13]).

A HaA gz 3 HAE 2HFPANL 1719 splinted crownol A 23]

A

e

A, A7l ezs Bde A3 5 370d, 1770l 2 A s sl

ol

AW HF el 1Y HAEEZAA ZASI =, s+ HIFW FAFEY
single crown HEE0| 1 Al7|H o2+ HAE A2 & 12/]€o A5 AT.

=ASEL 1709 splinted crown? A2t FX HEolA BEE A 17]¥
EiFsRael=

@ BANA ABAE A9 F AANAA Frholae] BAHYE, ot 3
AR A2 27 B0l 247 12 mmet 10 mmel YEVEES AP @
Ao 92 see) grte]l B8 24S 525901} H0E A4 glo] & o 7

Table 21. Type of clinical complications

Total number of

Complication type Number of cases
occurrence
Screw loosening 9 12
Decementation 1 2
Proximal contact loosening 1 1
Porcelain fracture 1 1
Mild dysesthesia 1 1
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Abstract

Retrospective study of the Implantium® implant
with a SLA surface and internal connection

with microthreads

Re Mee Doh
Department of Prosthetic Dentistry
Graduate School, Yonsei University.

(Directed by Professor Keun Woo Lee)

Since the introduction of the concept of osseointegration in dental implants,
high long-term success rates have been achieved. Though the use of dental
implants have increased dramatically, there are few studies on domestic
implants with clinical and objective long-term data.

The aim of this retrospective study was to provide long-term data on the
Implantium® implant, which features a sandblasted and acid-etched surface and
internal connection with microthreads, through clinical and radiographic results
during a 6 to 30 month period. 106 Implantium® implants placed in 38 patients
at Yonsei University Hospital were examined to determine the effect of various
factors on implant success and marginal bone loss. The following results were

drawn from this study.

1. Out of a total of 106 implants placed in 38 patients, one fixture was lost,
resulting in a 99.1% cumulative survival rate.
2. Among the 96 implants which were observed throughout the study period,

the survival rates were 97.0% in the maxilla and 100% in the mandible.
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4.

5.

The survival rate in the posterior regions was 98.9% and 100% in the
anterior regions.

The mean bone loss during the first year after prosthesis placement was
0.17 mm, while the mean annual bone loss after the first year was 0.04
mm, which was statistically less than during the first year(<0.05).

There was no significant difference in marginal bone loss according to age
during the first year(p>0.05), but after the first year, the mean annual bone
loss in patients above 50 years was significantly greater(p<0.05) compared
with patients under 50 years.

No significant difference in marginal bone loss was found according to the
following factors: gender, jaw, location in the arch, type of implant(submerged
or non-submerged), presence of bone grafts, type of prostheses, and type of

opposing dentition (£<0.05).

Based on these results, the sole factor influencing marginal bone loss was

age, while factors such as gender, jaw, location in the arch, type of implant,

presence of bone grafts, type of prostheses and type of opposing dentition had

no significant effect on bone loss.

In the present study, the success rate of the Implamtium® implant with a

SLA surface and internal connection with microthreads was satisfactory up to

a

maximum 30 month period, and the marginal bone loss was in accord with

the success criteria of dental implants. Further long-term investigations for

this type of implant system are required in future studies.

. ® . . . .
Key words: Implant1um¢<’, SLA surface, microthread, internal connection, survival

rate, marginal bone loss
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