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Graph 1. Load-Displacement Curve : (a) 235 oA 2] 3.3mm US 19}
2.0mm, 2.5mm, 3.0mm, 3.5mm Friction-lock Mini-implant<]
load-displacement curve (b) 30°, 60°, 90° ©] &5 o429 25mm

Friction-lock mini-implant®] load-displacement curve =



o

AR

|
W)
B
oH

ﬁ.o
R
<

=

o
~
o)
K

o]

2 dojuA 3-67HEFet dA AR ALE Y

™

—_—

el

ofp
X

Hn
o

o

o)
2l
oR

i
|
W
i)
oR

EER

e

b

S

o] A gkt

i
Ehi]

=
=

o
~
|
T

i)
oR

of

NI
o

2l

B

ol
3¢

T PEEES
A9

St @

&

ﬁo

Eo A 3.3mm #

A3 3.0mm o]

49

B

-
ol

i)

Nz

o

Mﬂ
ofp

jazel

oo

ﬂ
ofp
I

o))
K

i
N

1

|
)

2l

o

Jo
—_



o
B

p—

0

ﬁo
ra
<

NI
o
~5

2l

Branemark©l|

el
By
el

jzel

~X

ruzel

B
B

ox

<K
L=

el
!
Bl

=]
=

=9

z]

B

A

J

z]

FREALG BAAAA 7

o)
ol

SRR

gAE 5 QA =

H
sk tale] AM, e

Ho

jazel

o))
i

o

F

A 2] ©]

bz 27
o wol7t ¥

)

%
—_

X
W

o} 2

ey A
=

EEEE R

. 8]

2

HA = okt

w75

3 A% onlay graft’, ridge split surgery’, 18 il

=
=

o

B

[5)
Njo

i.

A o

93

)
=

2| & 4] 7}



w
o

o
o
il

=y
=)

o)

ﬂ,_.o_.o

o
o
G

2l
oR

of
ﬁo
)
ild

e
o

)

sl

i)
oR

—_—

)
-
=l

o]

¢
i

4

Nl
ofp
N
Bl

Ty
o}

X
)

"
=

—

el

ox

=
o

=
pud

]

|
el

0

i

a
=

=

bol A
171

°

regular implant(°]
[e)

=

=3

dE

wide-implant, 3mm?©]

]

=
=

dE

AEES "long-term usage’ & O =

7ol 3mm ©°]4, Smmo]3sFel ¢

]

2]

p
L

[o]
A

Aol Eobxm 9t

i

kel
pd

AF8-5] o] 2] 31
1 FDAo|A
o o

E

vl
i~

JI
>

o
BN

i)

B0z AgHA

=

s+

B2 FAA AT

A

B

Al

]

o

g]

i
ok

)

)
i

o
T

temporary implant =

(

transitional implant)2il W oA 7%= FA}H.

A

No
H

|

o)
i)

0

~~

ol
3

o2 »adAY® surgical stent?

}

pud

Al 8D

e
=

ey

—_—

H
B
2

™
T
s
o

o
®
Ho

jazel

X

o))

o
He

overdenture 3+ 2}

}

kel
el

o] &

Bt ¥,

o

ofp

Ho

ol A 100% ¢

bol mASHo] 7

o

o] &

o

-
A

=

o
oo
EE

|
o]

ZHEEZo 1.8mm AAL 7MA

]

[e]
=

U
o A H A

=

L

I

A Cp-Ti(Commercially pure titanium)o = o] Fo] 4

5l

9
A}4-o]

}

kel
i

_?,]

=

=

A A o2 AL EE Al 7)o =t
machined surface

o
Ahg ol

o]

el

7Fe 9e 2.0mmo] %o

=
o

i)

|

5

o

Solid typed]

H}\?H

o 32

) 0]

914 o)

54 9)



Bol o

=)

stA R, A o5 9 fixture

3

14 AUA = A

hud

3+ A

I

[¢]

1A A F ool

o

_?,]

171

Titanium alloy(Ti-6Al1-4V)& A& 1 9t}

h=h

=

el

ol

o

|
TH

i)
oR

1294 H

=%
[¢)

Kanie

p
R

ekl

°

B mUgEFES] AN 42 o)

B
=

1A 1.8mmY]

2l

o

e
)

X
o

H

g

E 7IAA A &

s

i

2.0mm ©]

ﬁO

NI

X

Nfo

o)
i)
oR

)

o]

2L o WA Cp-Tie=z ®FE0(% 3.3mm9]

w

ie]

o]
i
ol

EE

7} Solid typee]l ™A Titanium alloy® W"HE o]

o
)
o)
|

Gl

2l

=

2l

I

2l

R

b},

o
o

S A A s A

& A

s+

1] of

S

o] §-Al el a1

=

=

2 o



o
N
N
N
k]
Ny
)
N
N
[—y
w
8
8
rO
c
w
=
o

3

20 EE external typel & 3.3mm &7
2 E (Osstem Implant, Seoul, Korea)E AF-&3}l% o™ (Figure 1(a), Aoz
740l  2.0mm, 25mm, 3.0mmeolx vjAAFE 13mme vFITAY EZI
Mini-implant(Warantec Co., Seoul, Korea)ZE A}-& 3} t}(Figure 1(b)). & 7o w&
AR vUYESES] Wy AolE Mty 98 I A

4
-4
BN
Gl
N
N
i

uj 2 A Kol A7 o] 35mmel APS FEE A sl

279 AYF=EAE Cement typel 2 Collare] Zo]7F 4mme]a A A4 o] 7}
1Imm¢l CAMA447(Osstem Implant, Seoul, Korea)& Algat9on, A&7+ A hF
E nEgo g nAol HE wRuAPow Collar7b dmmeolr A A o]z}
11lmm¢! ICMA-S261(Warantec Co., Seoul, Korea)& A}-8-3} %1 T}

771 33mm USH YZHEo] AdF(CAMAANE AxALS] AAgE AdFA
28 UAHE 20N EAE 7he A4 v, o] YEHE-AUFT AFAE AR
A1 71(4201, Instron, USA)] A A3t GEFE-A T AAF Atolo] 3mme| 7]
28 Fu P02 uASdAT ol F AAHZREH llmmA oA 50 mm/min

o $ER JEAE-AYF AGA Ao AFL AGgon, GFHol

ne
2
uo
_c»‘L
oy
o
a7
Ao
oN

N,
H

2 A5} Aok (Figure 2(a), Figure 3).

Ao gAE Zz 7709 A7 20mm, 2.5mm, 3.0mm, 3.5mm vl A A v Y

jaks
i}
)
m
=
>
=2
N

(ICMA-S261)5 d4st7] $fste], AxAe] AA vz FA 130g

Smm Eolol A RbEA o w 43] AfFusiAAA LA A AZ

o
i}
)
lo
fru
12
0

Al =

AAF 9 AR M7t 3mme AZE T FHOZ TAHIAL ofF, AAHozR
B IlmmAgdA 50 mm/mine £=2 AZAE-AYF 2

st 7hstuoer, dFwidoe]l dojd s s dFAER A3 th(Figure 2(b),

Figure 4).



-
-5
X

----wm»m»~_-

——

Figure 1 (a) External type9 3.3mm USII dZE, Ao, A
AvAb (b) mtEaA el EZI friction-lock RlUAZHE Ao
T, vpEEe o] AAE ASHE-AUF AFA

Figure 2 (2) 3533 #8402 AzA97]0l 449 3.3mm
USIL EdE=-AtF adalst (o) 2ngy vugsas-

A A2 Al



...........

> 11mm

Figure 3 A&Ag 7)o 994H 3.3mm USI dZHE-A T
T AdAAe} stEHEd % AgE e BA R

il

Figure 4 A EA|&7]0l
g AAaA e} s

09; 2
SE
N
&
it
ig
o
g
k
>
1



A 7ol 25mmoli  YAFREEo]  13mm¢l whF A A EZI  Friction-Lock

Mini-implant(Warantec Co., Seoul, Korea)Z At&3t3 o™, AF= vz 14l

¢

ICMA-S261(Warantec Co., Seoul, Korea)2 Al-&3ldtt. A& ALg¥ 21709 w]
UAdETFES AUF7te AZS st AxARY Ao wgt AFE 719 44

star F71 130gel ZElo = of 8mm EololA nbEA O R 48] AFyEtAAA AL

“AdFAadAE BAAA AT vs, AEAE 714201,
Instron, USA)E YEHE-AF 24 AAHeZTY 52847t A7t

1l m5E Aol 50 mm/ming] $E2 FAYF 43S Ao GEPES

Figure 5 ARA@7]0) vhdngq vUJE
pas 3 2=

E
AR A4Sk Ao §F s el

30°, 60°, 90°9



pg

B-

N

2]

T 254.8+89N¢] ¢

3

P
= 3
— ¥

ol A

P UAbellA d o] dojwtti(Table 1). 2.0mm, 2.5mm,

43 68.1+6.0N,

2

Fawge

FSA Tt

s

ol A

=
o

3

135.7+4.9N, 223.1+10.2N¢]

29) o0 4

FA @oket. 35mmA 4 9wy

Tt 293.5+28.8N 9]

39 00,
bl ok,

=13
=

F= ol A

S

e
0|
o
T
“ToH

ot
o

]
(L

ol

)

ge

A o) 77

47 <]

ol wtaL

]

[e)

BERY

H]

Lo} L
"
I+

ﬁo

oF
e
s

<M

i

Uet At Graph 1(a)=

A5

9

KR
T

Yel ™, Figure 6

=
=

SaaA

ox

=
N



(a) [ (b)

(¢ 3.5)

600
 30° IZQ:
500 [
= 400 [
= o~
= g
S g 300 [
Q
i}
200 [ 60°
90°
100 7
N 0 1 2 3 4 5 6
] 2.0 4.0 6.0 |
Displacement (mm) Displacement (mm)

Graph 1 Load-Displacement Curve : (a) FZ3}=0] A
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3.3mm USII 2.0mm EZI 2.0omm EZI 3.0mm EZI 3.0mm EZI

sample (Ncm) (Nem) (Nem) (Ncm) (Nem)
1 268.6 308.2 222.5 136.7 69.9
2 249.1 320.6 218.9 140.7 76.8
3 258.3 294 .4 221.7 129.8 60.8
4 244.7 305.5 223.4 127.7 71.5
5 258.9 318.5 210.9 138.7 61.0
6 244.9 246.2 244.3 137.6 64.6
7 259.8 261.5 219.8 138.9 72.1

3 iy 254.8 293.5 223.1 135.7 68.1

BEdA 8.9 28.8 10.2 4.9 6.0

Table 1 Cantilever Beam Method$-9] Z} AdufjA]o] =7t 2

al
gL DASA FAH(Figure 7). Graph 1(b)E 35 W& 7z Jd=

o W SF-wueeke dunaAE dehn e
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Sample 30° &% () 60° 3% (N) 90° st% (N)

1 482.3 150.5 110.9
2 613.3 153.7 116.5
3 524.1 153.4 123.1
4 509.3 149.2 112.1
5 475.7 142.9 123.8
6 588.8 179.7 111.1
7 532.1 167.6 1235

Ty 532.2 156.7 117.3

Eedzak 51.7 126 6.1

Table 2 30°, 60°, 90°¢] &7 wo & 4=74w Ax
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Figure 8 30°, 60°, 90°¢] 357 oA 7w el dojd
2.5mm# 73] nhiAg Y vYdETE

_‘I‘I_



=
o gE T oled YAH BHO o] g8 AdE WUJSAES] 7

AL
740l 1.8mm o] oem, 2 Cp-Tie =z AZFHAY. £33 dZHEGE Z F2

2174 02 <13l One-bodyd Bl 2 A 25 A o},

Kanies 2 W@ 4dS St 7 7HA mUdESHEES] 7A4 445 vl
Stk Ao AFgEHH & nUdSBEE Cp-Tie2 &7 MTI(Modular
Transitional Implant, Dentatus, New York, USA)o]glew ¢ & 3=
MDI(Mini-Diameter Implant, Imtec, New Jersey, USA)o|t}. ztzteo] 2A7ZH L&

1.8mmeo] 1 2™, MTIE machined surfaceE 7}% 3, MDI+= rough surfaceE =*

Wl o] 5L titanium alloy® %FEo{2 MDIZ} Cp-TioZ wEolx MTIEY %

AR

b,
Zubery 57 MTI nUJZAEES Ao 23}

£

5 A7l Wil FE7F T84 HeE dfols MDIE AEE RS F4

rlo

ol

11-12F %o z=A 84 HJAls A PstAnt. o] &2 v
o HEWeo ufo] Bt 485%e K13t Tl Proussaefs''= 18719 Ee 7%
@ 5 AAE MTI PIHYEHEES Adstar =

ZgES HELo] 813%e His ATt SimonsPe YAIH Aoz 2w
nUydEHEZE A AsAA, Removal torqueE A3t 1= 107149 o4 &
ool Al 75 HYUAESHESY AT FH Aol Fted oE AAANE HYY
ETE mtdo] WAl om, ot A 73tel] Bleste] o] Frbr
B89t Froums %2 YA4 BHog ZA Add vUYSAE F 6749 9

4 71 F 49718

o,
>,
i)
tle
:>|‘—_".
j)_]:‘
ol
ol
_&
N
o
2
)
re
-
il
l‘
o
ok
i
i)
=)
i
oS
S
at

_12_



—

oA My e

=
=

8%

7Fzl 107 ¢

Ny

ofp

2l

AEE A

941%, RHE = HAF¥ES 100%% Kl

gom AT 4 6717}

S
=

=%
[e]

4t} Froum

o

A 1-54

retrospective?d

z o
==

o]

o] Sl A 47788 mY ]

1.8mm, 2.2mm, 2.4mmY t}oF

Nlo
Hn

o))
il ]

i

)

do

H]

i)

I

ofp

ol
M

B/

e
or

Nd

|

bol

6.0mmeo] &

BES AYol PE

el
ok

)

Jw

3

jazel

Aol A}

B

3

Z ti-alloy® A xH Y™ solid bodyd %

E
2 9

&

2l
SR

‘_.mo

ruiel

3
B

0

|

§ 2.0mm, 2.5mm, 3.0mm¢| t}o

3]

2 A

b4

o

7} o (Figure 7.).

i)
oR

A

TH
2l

R R

il

:l.L

w
= &8

b oleh AR

o

s 3
=

A hollow body & &

o)
poS

O~
2 %

5 of

§ WAzt

&l

H

90°7} 2. 4] €]

_13_



o}
i=]

i

i)
o
i)

o]
=]

dojt 3.3mm

UHHANA ARl 5 o]

T 254.8+8.9N¢]

3

Ry

24,

LR

o 68.1+6.0N,

3

hyz

g

A

i

o)
A=y

el

2.0mm, 2.5mm, 3.0mm ]

=

ol 3.3mmYZHEHRT

A S

TR ol

FelolA o

o
H

135.7+4.9N, 223.1+10.2N¢]

i)
T
i)

o|J
Mz

2l

947t Ay A

il
W
B/

o7

o]
ﬁo
M

0|
Nz

)

i

&

o
Nr
_ZT

Fa, W59 hollow

S

EHog Ti-Alloyd AZEL A&

AR

i)
oR
o)
ﬁo

NI

o

4
N

Nfo

T
2l
oh

=

X

ol
=

-
=

Mﬂ
-

]

2l

o|J

7 B}
2 Ag "

) o)A Ao A A A

9]

A7

=
=

} 31, Platform Switching Effect

S

A A

Els

o] &

o]

s
7
0|

=

o))

B

2 ALz "9 (Figure 8.).

o) Zkol 7} oA 22 o

R

3

Y

ol A, o] zol o] ofFo} ARl FAe] HuhAZH(BIT2N)o] oo FHhA Y

170 1}
(4249N)B.t} A YEryton,

=%
[e]

Calderon

=%
[e]

t}. Ferrario

Fol, o5 ol A <]

== =]
—_77(3 °

ol

)

e

e obge] 97t A6 vHe

37 sk ok

=
= ¥

nA = A=

5ol A 7h e

A2

UEF o, Y B ol A

A7F ARy o

A 23 (F:306.07N,

=0
3T

A

A 22 (F:146.17N, ©}:93.88N)0], 18] 1 T ol A 7}

SRR A e R

Atk

Zy

o

©0]:234.46N)©]

el

ﬂ,_.o_.o

_14_



T 7t H, HYAEE vud AFddAE 30°TolA duder = 5%
=oAL wygs vehuiddnh 30°w oA WERY 532.24517N9]  QFFEkE ke

Calderonso] W ig P2 Hdf wgFQl 500NE T Ha of g gkate] Aol
AFHQ 453NH T =& FAE HY o Ferrario’} X ad X Fof A2
AEET EA eyt s RE 60°9F 90°w el A= g el AR Fel A Haiw
Ao AAH mel fFAstAY vhe 156.7+12.6N9 117.3:6.IN9] FA & HER Y

g, ole@ Ane 44 =

a
o
fru
=
i
o
i
)
(m
o,
>
oo
>,
2
_ty
I
=2
o,
e
B
ol
o

AR E QBAE FE ggel AL W@ APA MUIBEES 4
Ylolol g8 e & Yk YAHoR wy QEAES} JFHoR AsHE
97} shob AR AL AW, vy YEAEY W Ao] @ FHe| FFHo
2 oFojd A% P U HFzANA WHol
= AR, A Pl daf BAAA A 5
go] Zs Ague Aokt FARAAE WHAFAEL nedse] BEUES @
A Agsto 49
@,

B oApdAE 54 A HUQEese AFAES SHANY. Fow n

P VUASHFEES ool n, AR AYS FH FEZHo] Frz

e
e

_15_



il
ey

B Aol A ot el ot
1. 35mm# 74 ¢ =}

bl

3.0mmo] 3

p
.

2l

o))
v
ot
<

|
T
i)

0

o

jrvzel

X
=

0

R a=

2l
oR

o/

ol

2l
oR

|

—

|
T
2l

8o
e

—

oF
-
W
B/

SRR

Els

2 9

qel Ay w

=3
=

YRRl o,

T

ofp

bol =

o

3 o1}, 3.0mmo)

o

&

A}

=
=

Cp-Tit4l ti-alloy

L
L

= AHEH

o]

NI
il

7}

gl

9]

B

el

o
i

—

Nfo

—_
o

o))
K

T
i~
—

X
)

ofp

ox
—_
o

"

i)

ol

Z
=)

ARt

s

ol A A

bel, R %

)

_16_



PR |

1. Albrektsson T, Branema”’} PL, Hansson HA, Lindstrom J. Osseointegrated

titanium implants. Acta Orthop Scand 1981: 52; 155-170

2. Buser D, Mericske-Stern R, Bernard JP, Behneke A, Behneke N, Hirt HP,
Belser UC, Lang NP. Long-term evaluation of non-submerged ITI implants.
Part 1: 8-year life table analysis of a prospective multi-center study with 2359

implants. Clin Oral Implants Res. 1997 Jun;8(3):161-72.

3. Misch CM. Use of the mandibular ramus as a donor site for onlay bone

grafting. J Oral Implantol 2000;26:42.49

4. Coatoam GW, Mariotti A. The segmental ridge-split procedure. J
Periodontol. 2003 May;74(5):757-70.

5. Effect of maxillary sinus augmentation on the survival of endosseous dental
implants. An evidence-based literature review. Wallace SS, Froum SJ. Ann

Periodontol 2003;8:328-343.

6. Salama H, Salama M, The role of orthodontic extrusive remodeling in the
enhancement of soft and hard tissue profiles prior to implant placement: A
systemic approach to the management of extraction site defect. Int J Perio

Rest Dent 1993;13(4):312-333

7. Froum S, Emitaz S, Bloom M, Scolnick J, Tarnow DP. The Use of

Transitional Implants For Immediate Fixed Temporary Prosthese in Cases of

_17_



Implant Restorations. Pract Periodont Aesthet Dent 1998;10(6):737-746

8. Nagata M, Nagaoka S, Mukunoki O. The Efficacy of Modular Transitional
Implants Placed Simultaneously @ With Implant Fixtures. Compendium

1999;20(1):39-46

9. Simon H. Use of transitional implants to support a surgical guide:

Enhancing the accuracy of implant placement. ] Prosthet Dent 2002;87:229-32

10. Cho SC, Froum S, Tai SH, Cho YS, Elian N, Tarnow DP. Immediate
Loading of Narrow-Diameter Implants with Overdentures in Severely Atrophic

Mandibles. Pract Proced Aesthet Dent 2007;19(3):167-174

11. Froum S, Cho SC, Cho YS, Elian N, Tarnow D. Narrow-Diameter
Implants: A Restorative Options for Limited Interdental Space. Int J

Periodontics Restorative Dent 2007;27:449-455

12. Kanie T, Nagata M, Ban S. Comparison of the Mechanical Properties of 2
Prosthetic Mini-implants. Implant Dentistry 2004;13(13):251-256

13. Zubery Y, Bichacho N, Moses O, Tal H. Immediate Loading of Modular
Transitional Implants: A Histologic and Histomorphometric Study in Dogs. Int

J Periodontics Restorative Dent 1999;19:343-353

14. Proussaefs P. Histologic evaluation of an immediately loaded titanium
provisional implant retrieved after functioning for 18 months: A clinical report.

J Prosthet Dent 2003;89:331-334

_18_



15. Simon H, Caputo AA. Removal Torque of Immediately Loaded Transitional
Endosseous Implants in Human Subjects. Int J Oral Maxillofac Implants

2002;17:839-845

16. Froum §SJ, Simon H, Cho SC, Elian N, Rohrer M, Tarnow DP. Histologic
Evaluation of Bone-Implant Contact of Immediately Loaded Transitional

Implants After 6 to 27 months. Int J Oral Maxillofac Implants 2005;20:54-60

17. Calderon PS, Kogawa EM, Lauris JRP, Conti PCR. The Influence of
Gender and Bruxism on the Human Maximum Bite Force. J Appl Oral Sci

2006;14(6):448-453

18. Ferrario VF, Sforza C, Serrao G, Dellavia C, Tartaglia GM. Single Tooth

Bite Forces in Healthy Young Adults. Journal of Oral Rehabilitation
2004;31:18-22

_19_



Abstract

The comparison of compression strength of the smallest

implant and various diameter mini—implants

Youngsung Cho

Department of Dentistry

Graduate School, Yonsei University.

(Directed by Professor Moon Kyu Chung, DDS, MSD, Ph.D.)

Introduction

When MI was introduced, it was used to protect the conventional implant
from loading during the healing period. The MI provided fixed temporary
prosthesis for the patient. It was called as transitional implant because it is
removed after 3 - 6 months. Nowadays, the paradigm of MI is being shifted
from the transitional purpose to long-term usage. MI has been used In
partially edentulous area with narrow mesio-distal space where conventional
implant cannot be placed. Some authors reported that bone-to-implant contact
ratio of MI is similar to the conventional implant and MI has high survival
rate in the mandibular anterior area. Unfortunately, the report about the
mechanical strength MI is very rare. Only one report compared the mechanical
properties of two prosthetic mini-implants with 1.8mm diameter. Current MIs
has diameter 2mm, or greater to support biting force for long term usages. We

compared the ultimate strength of conventional narrow diameter implant(NI)
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and mini-implants with various diameters. The ultimate strength of 2.5mm
diameter mini—implant was compared at different loading angles.
Materials & Methods

- Comparison of ultimate strength of NI and MI

We compared the ultimate strength of conventional narrow implant(NI) and
mini—implants with various diameters using cantilever Beam Method. NI (USII,
13 X 3.3mm, Osstem Implant, Korea, Seoul) is made of Cp-Ti type IV. MI
(EZI, Warantec Co., Korea, Seoul) is made of Ti-alloy. Each MI is 13mm in
length. MI is 2.0, 2.5, 3.0, 3.5mm diameter and has the solid body. We tested
7 NIs and 7 MlIs for each diameter to measure the ultimate strength.
Prefabricated cement-type abutment was connected to the NI with prosthetic
screw. Friction—-type abutment was connected to the MI by malleting. Each
specimen was horizontally fixed to a holder 11 mm from the tip and a
perpendicular load was added 1 mm from the tip.

- Comparison of ultimate strength of NI at various loading directions

Twenty one 2.5mm diameter MI(EZI, Warantec Co., Korea, Seoul) were
tested for comparing the ultimate strength at different loading directions. Seven
abutment-to—implant experiment samples were fixated to the testing instrument
(4201, Instron, USA) at 30, 60, 90 degrees from the vertical direction. Each
testing samples had a force applied at 11mm from the fixation point, at speed

of 5.0mm/min, until the permanent deformation occurred.

Results

- Comparison of ultimate strength of NI and MI

The mean maximum load to bend 3.3mm NI was 254.8t89N. The mean
maximum load for 2.0mm, 25mm, 3.0mm, 35mm MI was 68.1+6.0N,
13574 9N, 223.1£10.2N, 293.5+28.8N respectively. In case of NIs, all failures

occurred at the prosthetic screw by fracture. In case of Mls, all failures
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occurred at the neck portion of the fixture by bending. Only for 3.5mm MIs,
friction-type abutment was disconnected from the fixture.

- Comparison of ultimate strength of NI at various loading directions

The ultimate strength of MI at 30° was 532.2£51.7N. The ultimate strength
of MI at 60° was 156.7+12.6, and at 90° was 117.3#6.IN. All friction-type
abutments were not disconnected from the fixture. The ultimate strength of MI
loading angle at 30° showed 4.5times higher than that at 90°.
Discussion

MI has been used to avoid the load to the conventional implant during
osseointegration period for 3 - 6 months. It can provide the fixed provisional
crown to the patient for the healing period. Also, it can protect the guided
bone graft site and be used for radiographic stent. For those days, the
diameter of MI was 1.8mm, and made of pure Cp-Ti. MI was one-body
implant because it couldn’t have the screw hole inside due to the narrow body.

Kanie et al compared the mechanical properties of 2 mini—implants using
bending test. One mini-implant is MTI implant made of Cp-Ti and the other
is the MDI implant made of Ti-alloy. The diameter of each was 1.8mm. They
reported that MDI made of TI-alloy has the higher strength than the MTI
made of Pure Ti and recommended MDI if priority is given to the intensity.
Froum et al reported that histological data of bone-implant contact of
immediately loaded mini—implant that have functioned for more than 6 months.
A total of 49 mini-implants were studied. The average BIC rate is similar to
that of conventional machined implant reported by other studies. Recently, they
reported 1 - 3 years survival rates of implant and prosthesis when
mini-implant was loaded immediately for overdenture. The survival rate is
94.1% for implant and 100% for prosthesis. Based on these studies, MI can be
used for permanent purpose in the space narrower than 6.3mm where

conventional implant cannot be placed. MI has evolved to withstand the biting
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force for long-term usages. The diameter has become larger from 1.8mm to
2.0 and 2.5mm. The surface has changed from the machined to the rough.
Recently some of MI have abutment system to make the prosthetic procedure
easier and staged-approach possible when the primary stability is inadequate.
The MI used in this study has the abutment system that is connected to the
fixture with friction force.

We measured the maximum load that broke the complex of fixture and
abutment. The maximum load of 3.3mm NI complex was lower than that of
35mm MI but higher than 3.0mm, 2.5mm and 2.0mm MI. The portion of
prosthetic screw failed in the complex of NI, however MI failed at the neck
portion by bending without the abutment disconnection. It is speculated that
the weakest portion of the 3.3mm NI is the prosthetic screw and that of the
NI is the neck portion.

The maximum load to bend the 2.5mm NI at 30°angle is 532.2+51.7N and 3.5
and 4.5 times greater than at 60°, and at 90°.

Conclusion

The results of this study are that
1. Mini-implant having the diameter less than 3.0mm is weaker than
conventional narrow implant when they are loaded connecting the abutment.

2. The weakest portion of the mini-implant is the neck and that of
conventional narrow implant is the prosthetic screw.

3. The ultimate strength of 2.5mm MI at 30° loading angle is higher than that
of 60° and 90°. But, it was lower than average posterior biting force of male.

On the base of this results, we concluded that mini-implants should be
placed parallel to the occlusal force direction since they are weaker than the
small diameter conventional implant and they should be indicated for anterior

area rather than posterior area.
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