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FHZ A Az o ”ﬂr“ﬂ, AHE A e
Wi 938 d4 wlel  Alloden Implant
System” (Nei Corp. Korea)®] 4.5 x 1lmm (3mm
wel)e] BHAE stz AHFe At
glo] 1 A ol malletd ©] &3} Cﬂﬁ%}% taper
connection FE|S] Y433 X591 conventional
abutment 2} For Deep Implant(FDI) abutment 27}
2ol AYPFE AHMEsYE=H conventionl
abutments= A 59 neck 599 Zo]7} 3.5mm,
FDI abutments= 4.0mmE 7<= A dFolth

(Fig. 1).

2) 3% =% | (Basic Force Gauge, Mecmesin,

England)
st n Aol AhFE A2 o A LH=
3] A7) A gs] &) ﬁokﬁ ot 4 A

€ Attt (Fig. 2).
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steol et A FAE 7] A e S
%] (Basic Force Gauge, Mecmesin, England)
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Fig. 1. Fixture and abutment used for this
study (Left: conventional abutment,
Right: FDI abutment).

3l =% “A| (Basic Force Gauge, Mecmesin,
England)Z o|-&3lo] &+ zhzbe] 38 A -

A ke AE HA = F= 7}0}"3‘4 (Fig.
4,5). A S T Fof A F-1HA AP¥=
g Aol FS Fabr] A& F7HA< ske
< Fototd e AAX Dol xe] mete ol w3t
Gibbs®} Mahan,'? Craig,ls) Andersson,'®'” ¢] ¢
o} AZWE 7]5A19] wFE ol &3 Richter &

[0

USRS etetolXl 24734 18, 2008

Fig. 3. Mallet.

Fig. 4. Loading application instrument.

Vol ATE FuR se] 0k FHFE F7H4
& it a5l AEHEES 229 jlo] 24
st7] el g A A7l st jigE AlAste] o
= 7}ttt (Fig. 6).

10709 28 1M ZESFH 5 27
= conventional abutment(A group), 6% 5-E] 10%1
77}7431 FDI abutment(B group)S AF&-3$1aL 3}

< 3l4% finger force 12|, malleting force 33,
20kg 53] 9 A5 FstFe] Wsir it
A 35 A&

3l% 12 finger force 13| 7HS 7}3t 1&, o)
Z 212 finger force 13] 9} malleting force 33| 7}
3t &, 8% 372 finger force 13] 9} malleting
force 33] % 20kg 35 13] 713t 1, 1% 47
< finger force 13] 2} malleting force 33] 2 20kg
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H AR AF 2 AFEe 27

1) HR =5 dEHE 1%

AdEHES #xY ZAsA=z 749 Exs)
Z2]| 2~ (Epovia, Cray Valley Inc. Korea)ol uj
B3to] $hids] FFAIZA (Fig. 9, 10).

() AlHe] A}, vt B 233 A H

High Speed Precision Cut-Off (Accutom-5,
Struers, Denmark) S ©] &3l 3 E&& A4}
3}al Automatic Specimen Polisher (Rotopol 2,
ol &3ate] Ampgt =

o AlH ekl (Fig.

Struers, Denmark) S
ultrasonic cleanerd] ¥ &
11-13).
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Fig. 6. Jig for implant fixation.

Fig. 7. Vernier Caliper.

Fig. 8. Measurement of implant length.
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Fig. 9. Mounting media.

Fig. 10. Abutment-fixture mounting.

Fig. 11. High Speed Precision Cut-Off.
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Fig. 12. Automatic Specimen Polisher.

Fig. 13. Specimen which was sectioned.

(3) Al FAAAAR A Bz

A F-ng A AZFL9] 7HAA vla g A
= HlwE el AZE AH-E FE-SEM (field
emission scanning electron microscopy)< ©]-&3}
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Aot A AZAA 07 A Fo] T2
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Table 1. Finger force and malleting force 2. NCH==-108A AZE2 2028
No. flngzl;ggorce mallet(llr(lgg) force Table 1. oﬂ }\1 Az 53 o A= ﬁnger force
5.91kg, malleting force 3.35 kg 33|, 20kg®] A=}
1 5.26 2.80 g atgg TAUNE A8AF 3 7t 9 mirte
2 6.00 348 Zol & Vermier caliper(mitutoyo, Japan)Z =7 3}
; 440 313 9t} Conventional abutments= A 15, FDI
abutments= B 1822 UFdrh AEAnE=
4 5.94 3.18 Table 2.9} 2t}
5 590 378 Qe 2o, stgol F7Hdl whet A7t ‘3
Astste FS Bom At Hst gl
6 538 304 w717 8 20kg 5L AE3HEE 57 23
7 6.44 332 conventional abutment:= 7-83] A -&A| & A3}
g 508 318 0.510.06mm7HA] otet - v o] ] HsletA]
%= 23S 13 FDI abutment+ 10-133] Z
9 5.18 3.66

44 F A3 0.75£0.06mm7HA] &3 T 1
10 6.10 3.08 o]/;}g] 7}:1—3].%1:_0_ Eo]x] o}olq_.
EA BAS 98 9S82 SPSS 120 T2

11 6.51 2.98
WS ALg-slo] 7 st BAA foAS B
12 584 322 Aot 7t 8% 123 22, 95 229} 332, o
13 6.20 3.52 Z 37 47, S5 47 ST BF BAAHCR
14 6.26 348 %9]?:51‘ i}o]% )\}\.L. (WllCOXOIl Slgned Ranks
Test, P<0.05), AN+ EFl W2 A 1534 B 1
15 6.16 3:32 S7tle dAl2 B 189 A% o 2 Hak A
16 6.08 338 S By a5 2, 3, 4= BAZ R &
17 676 376 o5k ztol7t gl o™ (Mann-Whitney — Test,
P>0.05) 3t 1, SwelA e BARCRE fod 2
18 6.54 318 ©]Z ¥.9THMann-Whitney Test, P<0.05).
19 6.36 3.90
X5 =0| M&IC Ql =5
Mean 391 335 7AAAQl Zo] WslE BHelsy] 9jste] 7
SD 0.58 0.29 = AYF-2G A2 2 AT sl B
S oAl AFete] G BE2S A zbela Ak
% FE-SEMC & #zg 235 Fig. 14-230]4 H

B = o)
Force Gauge, Mecmesin, England)E ©] &3] & A Ak e
2032 2437 1 PFAZ A2e9d Az Alloden A| =8 €] A+ 1.5%9] taper® U

A= Table 1.3+ 20 Ab §lo] locking taper mechanism© 2 <74 &0
T o DA YRR Selgend AdF shidl &
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Table 2. Amount of abutment sinking under loading application(unit : mm)

Loading
condition Load 1 Load 2 Load 3 Load 4 Load 5
Abutment
1 0.10 0.19 0.27 0.34 0.47
2 0.18 0.24 0.34 0.50 0.55
A 3 0.15 0.24 0.32 0.40 0.44
(Conventional) 4 0.23 0.30 0.36 0.46 0.51
5 0.19 0.36 0.44 0.53 0.59
Mean 0.17 0.27 0.35 0.45 0.51
SD 0.05 0.07 0.06 0.08 0.06
6 0.27 0.35 0.43 0.52 0.76
7 0.30 0.37 0.41 0.59 0.82
B 8 0.23 0.29 0.38 0.45 0.69
(FDI) 9 0.27 0.33 0.38 0.47 0.70
10 0.37 0.44 0.48 0.55 0.79
Mean 0.29 0.36 0.42 0.52 0.75
SD 0.05 0.05 0.04 0.05 0.06
Mean 0.22 0.29 0.38 0.48 0.63
Total
SD 0.08 0.13 0.16 0.19 0.14

Load 1: Finger force 1 time application.

Load 2: Finger force 1 time and malleting force 3 times application.

Load 3: Finger force 1 time, malleting force 3 times and 20kg 1 time application.

Load 4: Finger force 1 time, malleting force 3 times and 20kg 5 times application.

Load 5: Finger force 1 time, malleting force 3 times and 20kg several times until no sinking.

= A9stae dA=2 delsta 114 = & 3 1ot

offx gleon 1 FH2 Fastu ALl

o stzzdol Ml At neck F-919] 3} DA} AFE dAsts WA AF
A7t gEs 4 5 dden £3] conventional HAE9] oY =g 2H st W§ T8
abutment®] 7%~ 35 57 A& neck H-97}F A & @20t} Beats<'? 3t B o=
o] BT S0} A#F A7 g Fe AZd AlxaHe] ASE BE o] YAl M5
Ho]FAtt (Fig. 18). 121v} FDI abutment®] 7 H e whel], }E5A2 A28 A= AT
- neck 9171 2o A #E- A FE A & HHo g2 o] FuF BXsA o YAt
© = BT (Fig. 23) Edoly 3 Fo| TR Fevha 3%,
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€] (b) ©
Fig. 14. FE-SEM view of Load 1 : conventional abutment. (a: x150, b: x25, ¢:x25)

(@) (b (©
Fig. 15. FE-SEM view of Load 2 : conventional abutment. (a: x150, b: x25. ¢: x25)

€] (b) ©
Fig. 16. FE-SEM view of Load 3 : conventional abutment. (a: x150, b:x25, ¢: x25)

() (b) (@]

Fig. 17. FE-SEM view of Load 4 : conventional abutment. (a: x150, b: x25, ¢: x25)
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Fig. 18. FE-SEM view of Load 5 : conventional abutment. (a: x150, b: x25, ¢: x25)
-
Fig. 19. FE-SEM view of Load 1 : FDI abutment. (a: x60, b: x25, c: x25)

(@ (©
Fig. 20. FE-SEM view of Load 2 : FDI abutment (a: x60, b: x25, ¢: x25)

(@
Fig. 21. FE-SEM view of Load 3 : FDI abutment. (a: x60, b: x25, c: ><25)
CHSHRI IS Is1ststalAl 2434 15, 2008 85
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Fig. 22. FE-SEM view of Load 4 : FDI abutment (a: x60, b: x25, c: ><25)

(@
Fig. 23. FE-SEM view of Load 5 : FDI abutment. (a: x60, b: x25, ¢: x256)

©

Levine’#} Krenmait®% 212 Al2dle] obd  $57 Qe VAl glo] 934 AFE 2
e ZAxE b Aok ol FHES e Alloden ‘,’Jg?‘ﬂE Al2=gle] A FE g A ol
WSA2 Azms JF 4539 A2 o AAsw 2L 7lete] nAAANFE AAE
&l Beats2” 7 g Fejo} npEHo] A 9o AT 5_751 Su AYwe 2A1AdA &
%9 FYUE AL 909 153 2 g gia g wisan guo
o #2159 AA¥ AYE 0 959 @ 1316 2 Aloden 4] 21e] AT e =7
Ao nAdoz AR o}?@/\%—% frAl 8t oA LA} glo] A A 6] 2712 doz =2 o
3, Astgol Rr) Wil jeld) e FEAw . T e
= 238 9do| A4 Zo|Evtm stdr). + mallet= ©]-83te] °F 33| = B4 st5= 7F
UAL7E 91 locking taper 2.3He] 933 ] sto] dAskE Walolth E AFe YA U A
Z2 7l o ZYEL AT AES Wxets U o] Foizl Ago] opju JdHor AEHE
253 YL WS 1 V)% % gy B WA AR2 ddaE Ayl 24
o WA BT A% U gpejgs T WA ST S8 8 (Basic Force Gauge,
g8 4 9ltky 245 0] 2|3 locking taper Mecmesin, England)E ©]-8-3}] Table 1.o|4] &
At A ARt o A=} Aete = @ upe} 7%?] finger force 2 malletin% force s 7}7}
Aol el Mete] Al7sl W gl Aol 20315 SHste] 2 FHEAE AEsAT sk
wep) £ @7l QEAEs Anze @ FY AUE 9 gl son] mled ]
AW F USAR SN H2d Ifeln o)  EFX R AIE SEL T AR T
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A Al w e} npk7RA 2 <F 30°9] mallet &%
Al B4 st S Jhekith 1 27 finger
forcet== 5.91+0.58kg, malleting force= 3.35+0.29kg
o] 3 Ak Tl AR ] g} 2 AFo|
A A7 20kge] AAYE S IE A YF-1
Aol stezxdd wet A gsta e e A
T g do] WgtE FA 5T
Fig. 142394 R upe} 2o] A )34
74]131__4 FQB‘LEZL: o]__f_ 01:5,_0}—, ;qmz;} ;(4&0
o] Fa AUAth wEhA 1.5° locking taper 2 3
A AF ol £ 98 & Fojgta AR
doh. dA=Z stEEe]l  SbEdl wet
conventional abutment} FDI abutment = 5ol A
A7 6% Hsltele FEe Bilen 59
Aol A BHE A AT AAA AFE-8t
© stexQl ke 279 5ol Hls) A7zt
Az o] A-8H AFE FHEHE sk 53
= 0}‘“*-4 Z}olof| = conventional abutment 2| 7
= 0.24mm, FDI abutment®] 73-$-+ 0.39mm<]
‘5%—% st 2ol & HAFBEEA, AA| 7134
ANA BHHZo AHe wate Fof ¥ x4
Wl AEAE AR BH F A9 nF

o] WstE megh wEA 5 oy Moo W
Mg A4 948 247 Besteletn AR
Hrh g A3k vebh flen ) 5

Wkedt S 7He A3} A 5L 788 484 &
A 3=F 0.51£0.06mm= H 1l B 152 10-133]
284 075:006mms] HeeE BAT, B
QYRR oled YA} glo] AAHE Uy
A2 459 AUFE 2 JEAES 484
e Adeo] e nA=e Aol o RE 47|
A0 Fal FAstefo} & Aolr] ArjFs} 1
BA AAA Axe] Fohe 9L shetel 2
S MBS HAZ stelol @ Zoluh.

A Qe AAY Ao opn A%
wARe] AAHA e Al Aol 8%
& b Agelmz 2NN A% Ha
dlo] Aol7} 9% & otk Lo o) WE
B9E o PAR D ALA 4 2 A7
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7} dum AlE¥ETh E3E conventional
abutment®] 75 715 A1e] A2 A 2] neck
FE H917F 1 A platformol] S-S ZA] neck
o7 A58 AT neck F9loll Az
sealing G- 7 A E AN Go] 248 & sl
At ET S V)5 stsAlel dldE = ot 5
o A9 35mme neck ZolE zZte
conventional abutment®] 73-%-° H|&| 4.0mme
neck Zo|& Zt&= FDI abutment®] 7 -$7} ¢ A
stsle Fda EA e ol AT neck F-9]
o gy 2 7%}9} A= 59 Aold o7 A
ol ol d7} sta FH M FF o|9 HHH AT
7F o Zeste|gta Atsdnh

IAAANT A F AL o5 7}

CetEzAol F71Rd U AnFe o 4

RS W) dolubx) kS w714 20kg

2 =
2 ATE WY 959 JEAES] A7 B
o] AZGH F ALS Gk FRAAE Fopul
7] f18tod Alloden Y1 EHE A|2Hl o] 17 Ao
A7 AhF 5L 1 F FA AR Al
A% ool nPAANE Ao APE 2
Y3k ol QEAF Al e ge 2
22 9o,
L 2AG AUFE A4 o A 7

2+ Y(finger force) <F 5.91+0.58kge]™
mallet® 2 AZ3}= ¥ (malleting force)S °F
3.35+0.29kge] 21t}

™

<t
I 2 A-AHF AU Ages dA =
?—:]‘?\51' Zuqég O]TJ- M?iqi

].

ofs

e e EAh

!
=% 7} A7} conventional abutment: 7-83]
T = Z3l=F 0.51£0.06mm, FDI abutmentt
0-133] & % 3% 0.75+0.06mmE ER
At

ofs
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Abutment Sinking and Fitness of Conical Internal Connection
Implant System according to Loading Condition

Hal-La Lee D.D.S., Hee-Jung Kim D.D.S., M.S.D., Ph.D
Mee-Kyoung Son D.D.S., M.S.D
Chae-Heon Chung D.D.S., M.S.D., Ph.D

Department of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to evaluate internal conical abutment sinking and fitness according to the loading
condition.

In this study, Alloden implant fixture and two abutment(conventional, FDI) systems were used.

Each abutment was applied 1 time of finger force, 3 times of malleting force, 5 times of 20kg and extra several times
to the fixture until the amount of abutment singking showed no change. Then, the length of abutment to fixture which
was binding lightly with no pressure state was measured by Vernier caliper. After loading application, the length was
remeasured and the amount of sinking was calculated.

The implant was buried in unsaturated polyester (Epovia, Cray Valley Inc. Korea) for making a comparison between
the change of length and fitness of abutment-fixture connection part. Then All samples were cross-sectioned with high speed
precision cut-off(accutom-5, Struers, Denmark). Finally, The result were observed and analyzed using FE-SEM (field
emission scanning electron microscopy).

Key words: conical abutment, fitness, internal connection, sinking
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