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Bone density assessment of implant prosthesis using QBCT

Da-Un Jung

Department of Denstry, Seoul National University Boramae Medical Center, Seoul, Korea
Purpose: The purpose of this study was to evaluate internal conical abutment sinking and fitness according to the loading condition.

Materials and Method: 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 20 kg 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).

Results: The results were as follows: 1. When the fixture connected to the abutment, the finger force was about 5.91 +0.58 kg and the
malleting force was about 3.35+0.29 kg. 2. As the result of masticatory force load after connecting abutment to fixture, the fitness of
fixture-abutment interface showed almost tight contact each other. 3. As the loading condition being added, the abutment showed more
sinking phase. 4. In consequence of loading application until the amount of sinking had no change, conventional abutment showed
0.51 +0.06 mm as total amount of sinking after 7 ~ 8 times, and FDI abutment showed 0.75 +0.06 mm as total amount of sinking after
10~ 13 times.

Conclusions: In conclusion, the implant which is conical abutment without screws showed generally favorable fitness to masticatory
force. However, as the loading condition being added, we could notice that the amount of sinking of fixture-abutment connection part
has a increasing tendency. Therefore, It is thought that the dentists using this system need to do the follow-up check if there is something
wrong with occlusion periodically, and the manufacturer should complement this aspect. (JOURNAL OF DENTAL IMPLANT RESEARCH
2015;34(3).67-75)

Key Words: Alloden implant, Loading, Conventional abutment, FDI abutment

N B Sop] ML HET TE, ST YSA=] M U 23, X

O

Tie) s M, 2E20] ofdSS Nefola ThEol 73 U

Aot YEAEL 2at 350] AZFe) ) glo] Y AT Mol wyel Yete] F KIxlstolop Bk,
L 298 Jlgo] WnE olF W) YyHoR Y olgun gl A YBAE o} AFe) Y Felel Ty Hept olg

1,2 pe pe .
SAO|T?. YBE wRo| 2 UelM HBHOR Jl5e & 1 QIev] ole FY AT, WY WYY, S g, wame

Received November 26, 2015, Revised December 15, 2015, Accepted December 22, 2015.
€9 This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative commons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

WKL Y2, 07061, MSAl SAF Hatifz 52 20, MSSEA| 2atiigel Kot 2 Jdus

Correspondence to: Da-Un Jung, Department of Denstry, Seoul National University Boramae Medical Center, 20 Boramae-ro 5-gil, Dongjak-gu, Seoul 07061,
Korea. Tel: +82-2- 870-3864, Fax: +82-2-870-3866, E-mail: primaveral@naver.com

JOURNAL OF DENTAL IMPLANT RESEARCH
www.kaidimplant.or.kr



68 drcie: QBCTE olgst Azdle wE

113
g

=rpl

ok

ool TS Fadt oate i
USAHEY XUiFe] FE HAFL JE¢Z(external con-
nection)t Y& Z (internal connection)=2 FEHTH 544
A 2"l JEHRE D7gHe] AR EXfSh= hex topdll A[IFE
Qs UALR 85t galoln). ol HIs EHZE A[2d2
EHE DN YE=2 A[UiFe] 87T 571 §dil= W29
T 21F 4 A2’ aXofA| st BYAN 2 v Tk
Slth= 7ol IRt X|ehizEe} 7| ARIC] butt joint= ©]F
X DME 2Xe s18si B, Zueie| ot Tgo] gtk
O3t ENAL A ST HslA Thafet Ele] UiE
AZ AA=lo] TRl A9 FEis R|thFet 1794 21
AUt FEO| IHsstH DM SEIYoY DM R50] glx S&3t
o Ao olgt npg= oot EFS WXA|E & QIS U o2t
weketoly Huf wekdef tisto] ALAE A YR BAPL
oS YYBIRR QPYHQl 2AS OJRTR TR TP, ol
st UIE o8 A|AElIE cone screw, cone hex, internal octa-
gon, internal hexagon, cylinder hex, morse taper, internal
spline, resilient connections THot HE|= Jhergieic?,
Norton 5 e B3] U2 ¢1z:80] AZAT} o) 22pge)
(external hex butt joint) Ato]2] Z¥mof| Pt HlwoflA] LR ==
o] tiz 60%HE A= Y I Bsigin Eet
Eo} XthFzte] ¢ o] Zv) o= Uit MYge 5
T BUBIGItE & Levine 572 UlR §23 ¢izdAlg)
£ ol 83l TUAIE 59 T 21.371€e] TRFESH T 1.8%00IM
Y 2Apge] WAL B9k B 913 Jansen 5172 13717

of NIRRT AN §x=d AthF EAPE et s 2

o

0o A oo
e >
oy g

[m

L

YBU= wuBe 27 YoM Tget MEeS W BlD et
Ko AL 2 QI GATES YTAE A2H| st

ol 2 dAllME R g AB WAL He o2 ok &

Fig. 1. Fixture and abutment used for this study (Left: con-
ventional abutment, Right: FDI abutment).
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1. A=
1) YAt X[l MEH

O] Aol AEiE JSAE o 17GMlE 22 Ul Fixt
Eo] mof, AFE =2 le UiR #FY 9F w29 Alloden
Implant System® (Nei Corp. Korea)2] 4.5x11 mm (3 mm
well)&] IYHIE =St XThFE LA glo] 278A¢]l mal-
let& ©]-85l Y ZSH= taper connection FE[S] Y3 Xt
¢l conventional abutment®} For Deep Implant (FDI) abut-
ment 271X|¢] X[FE HEHSII=T conventionl abutment=
K32l neck 2¢1¢] Zo]7t 3.5 mm, FDI abutment= 4.0
mmE 7HIE AthFolt (Fig. 1)

M

Fig. 2. Basic force gauge.

Fig. 3. Mallet.
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Fig. 5. Loading to abutment-fixture.
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Fig. 4. Loading application instru-
ment.

Fig. 6. Jig for implant fixation.
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Fig. 10. Abutment-fixture mounting.

Fig. 11.
Fig. 7. Vernier caliper.

Fig. 8. Measurement of implant length.

Fig. 12. Automatic specimen polisher.
A J

Fig. 9. Mounting media.

Fig. 13. Specimen which was sectioned.
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Table 1. Finger force and malleting force

No. Finger force (kg) Malleting force (kg)
HEFE AJHE FE-SEM (field emission scanning electron mi-
" " 1 5.26 2.80
croscopy)= ©[&st A Bl BMSIQIT
py)e &35t = x MSHATTH > 6.00 3.48
3 4.40 3.32
H 4 5.94 3.18
2 1
5 5.92 3.78
6 5.58 3.04
1. SIEAl &9 37 7 6.44 3.32
Kthzel DA $1AA] 202 K|R0] 2= §(finger force) 2 Z-g: 2-;2
7t malletg ©]&(malleting force)3t Q2jo] 37|12 315 =X 10 6.0 3.08
K] (Basic Force Gauge, Mecmesin, England)S ©]&3st & 11 6.51 2.98
" " . 12 5.84 3.22
208)2 FHekT 1 BAlg NESTL MSLUE Table 13} - oo by
4t 14 6.26 3.48
15 6.16 3.52
" 16 6.08 3.38
2. X|t-078H AZEL Zo[Hs) 17 6.76 376
Table 19M 2H=EH o] IVI= finger force 5.91 kg, mal- 18 6.54 3.18
leting force 3.35 kg 33], 20 kge] X S}5L 2MUZ Mg ;3 g'gg g'ig
Az 2t 97 ofe] Zo|E Vernier caliper (mitutoyo, Mean 5.91 3.35
Japan)2 X613t Conventional abutmente A 1§, FDI SD 0.58 0.29
Table 2. Amount of abutment sinking under loading application (unit: mm)
Loading condition
Abutment Sample No.
Load 1 Load 2 Load 3 Load 4 Load 5
A 1 0.10 0.19 0.27 0.34 0.47
(Conventional) 2 0.18 0.24 0.34 0.50 0.55
3 0.15 0.24 0.32 0.40 0.44
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
B 6 0.27 0.35 0.43 0.52 0.76
(FDI) 7 0.30 0.37 0.41 0.59 0.82
8 0.23 0.29 0.38 0.45 0.69
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
Total Mean 0.22 0.29 0.38 0.48 0.63
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 20 kg 1 time application. Load 4: Finger force 1 time, malleting force 3 times and 20 kg 5 times
application. Load 5: Finger force 1 time, malleting force 3 times and 20 kg several times until no sinking.
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(a) (b) (0)
Fig. 14. FE-SEM view of Load 1: conventional abutment (a: x150, b: x25, c: x25).

(b) (0)
Fig. 15. FE-SEM view of Load 2: conventional abutment (a: x150, b: x25. c: x25).

(a) (b)

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

(a) (b)

Fig. 17. FE-SEM view of Load 4: conventional abutment (a: x150, b: x25, c¢: x25).
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(a) (b) (©

Fig. 18. FE-SEM view of Load 5: conventional abutment (a: x150, b: x25, c: x25).

(a) (b)
Fig. 19. FE-SEM view of Load 1: FDI abutment (a: x60, b: x25, ¢: x25).

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

(a) (b) (c)

Fig. 21. FE-SEM view of Load 3: FDI abutment (a: x60, b: x25, c: x25).

(a) (b) (©

Fig. 22. FE-SEM view of Load 4: FDI abutment (a: x60, b: x25, c: x25).
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(a)
Fig. 23. FE-SEM view of Load 5: FDI abutment (a: x60, b: x25, c: x25).
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