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Effect of intra-crown cantilever on mechanical strength
of internal conical joint type implant
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Purpose : The purpose of this study was to evaluate the effect of amount of cantilever in intra-crown according to implant
fixture position on mechanical strength of internal conical joint type implant. Materials and Methods : Internal conical joint type
implant fixture, abutment screw, abutment was connected and gold alloy prostheses were fabricated and cemented on abutment.
For fatigue fracture test, the specimens were loaded to the 350 N, 2,000,000 cycle on 3, 4, 5, and 6 mm off-center of gold alloy
prostheses. The fracture pattern of implant component was observed. Results : No fatigue fracture found on 3 and 4 mm group .
But initial crack pattern found on 3 specimens of 4 mm group. Fatigue fracture found on all specimens of 5 mm group. But
complete fracture was not observed. One specimen of 6 mm group fracture completely. Implant fixture fracture wax not observed.
Conclusion : The mechanical failure of implant prostheses increased with the loading area farther from center of implant fixture.
To reduce mechanical problem of internal joint type implant, surgical and prosthetic consideration is needed..
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20mm, %°] 20mmY] Y53 o= HFPof IAA]
7131 0.5%9] &4 A5 2= "AY B2 Alo)A]
(MGT12E, MARK-10 Corp., New York, USA)
£ o]&sto] AxJAre] x|l w2 24 2 (30
N)= A5 YAF (EbonyGold screw, Osstem
Inc, Seoul, Korea)el 7Fsto] EleHs AUSHE 7|
== (TS transfer abutment, Osstem Inc.,
Seoul, Korea)E AZs3ct (Table 1).
UETE THYA-AhE AlHS A 2HE dEH
Aol Bk ISO/FDIS 14801;2003(E) F+4&
aske] mj A 27 HAEo] 3mm SE 24
APAZET, YR FE7E A Fejol] BHA A
7VeE, o] HEE JEHE e 5YE =019

Table 1. Implant components used in this study

< UETESE methyl methacry
A A H2HA (Premier Implant
Cement, Premier Dental Product Co.,
Plymouth Meeting, PA, USA)Z 2}sle] 114
A TGN BHEE AH7HA] F 15, 0mm 7}t HE
£ 5F3lot (Fig. 1).

W3HAIE S7s57] fiet D 2ahadEdS flsl
3] T2 A7 (Fatigue tester, Osstem Co.
Ltd., Seoul, Korea)oll AlHE §AAZ] ok, &
A Aol A SAlollA 3, 4, 5, 6mm Eolxl
Aol A AR o] Eol= 350 N9 =451
23502 dlo] 2% 22T, H% 38%2] &
F5AloA] sined WMo 14Hz=E 5,000,000

lo

S|

Component Size Material
TS I fixture @ 40mm X L 11.5mm CP Ti Grade 4
Ti Abutment ¢ 50mm X H 55mm CP Ti Grade 3

Abutment Screw

g 2.0mm X Pitch 0.4mm
Crown 8.5mm X 11.0mm X 10.0mm

Ti alloy (Ti-6Al-4Va)
Gold Alloy (ADA type 1Il)

@ . diameter, L: implant length, H: abutment height, CP: commercially pure, Ti: titanium

Fig 1. Diagram of testing setup. The implant was embeded into resin filled cylinder and metal
crown allowed a force application at 3, 4, 5, and 6 mm (X mm) off-center.
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Table Il. Fatigue cycle according to the amount of cantilever :
]
3mm 4mm 5mm 6mm re
ol
1 5,000,000 1,936,039 312,958 62,655
2 5,000,000 2,133,231 251,653 74,734
3 5,000,000 1,504,564 226,350 85,548
4 5,000,000 3,168,974 447,376 71,176
5 5,000,000 1,315,719 319,032 62,997
Mean 5,000,000 2,011,705 311,474 71,422
SD 0724,802 85,664 9,466
6,000,000
5,000,000
5,000,000 |
;§i4,ooo,ooo
it
3 3,000,000
P 2,011,705
20
E 2,000,000
1,000,000
311,474
71,422 I
0
6mm Smm 4mm 3mm

Fig. 2. Fatigue life according to the amount of cantilever
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Table lll. Fracture mode and part of fracture according to the amount of cantilever

3mm dmm
Mode Part of fracture Mode

Part of fracture

5mm 6mm
Mode Part of fracture Mode Part of fracture

1 - -
2 - _
3 _ _
4 - _
5

Abutment, Screw
Abutment, Screw

Abutment, Screw

I Abutment, Screw | Abutment, Screw
I Abutment, Screw I Abutment, Screw
Il Abutment, Screw I Abutment, Screw
I Abutment, Screw I Abutment, Screw
I Abutment, Screw I Abutment, Screw

Mode |lI, initial crack stage.
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Mode |, the product is separated into two or more.
Mode I, fracture site can be observed with the naked eye, but the product is not separated.
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