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Effect of different abutment height and convergence taper on the retention
of crowns cemented onto implant-supported prostheses
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[Abstract]

The purpose of this study was to ascertain the effect of different abutment height and different taper of abutment

on retention force of cemented implant-supported prostheses.

Test specimens consisted of different abutment height group(3mn, 4mm, 5mm, 6mm, 7 mm) and different
taper(degrees) abutment group(4°, 5°, 6°, 7°, 8°).

The surfaces of abutments and crowns were manufactured and finished by automatic lathe(CNC).

Luting cement(Tokuso lonomer) was prepared according to the manufacturer’s instruction. And the cylinders
were sealed onto the abutments and loaded in compression at 5ke for 10minutes. Excess cement was removed from
the abutment-cylinder junction and the specimens were stored at room temparature for 24 hours.

Specimens were tested in tension using a universal testing machine.

Within the limits of this study, the following conclusions were drawn:

1. The increase in abutment height result in improvement in retention strength(P<0.05).
2. The increase in taper of abutment result in decrease in retention strength(P<0.05).

3. The decrease in abutment height result in decrease in retention strength, besides has a significantly lower
retention strength at 3 mm abutment height.

4. The increase in taper of abutment result in decrease in retention strength, besides has a significantly lower
retention strength at 7° abutment.

Key word : abutment height, cemented implant-supported prostheses, retentive force, taper of

abutment.
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Fig. 1. Implant abutment dimensions; diameter, taper
(angle), height



Fig. 2. CNC Machine

Table 1. Abutment dimension measurements(different
height group)

H Greup Heightnm) Angle(") Diameter(mm) n
H3 3 6 4 5
H4 4 6 4 5
H5 5 6 4 5
H6 6 6 4 5
H7 7 6 4 5

Table 2. Abutment dimension measurements(different
taper{angle) group)

H Greup Heightmm) Angle(’) Diameter(m) n
Ad 4 4 4 5
Ab 4 5 4 5
AB 4 6 4 5
A7 4 7 4 5
A8 4 8 4 5
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Fig. 3. Cross section of abutment die and outer crown
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Table 3. Permanent cement used in this test

Preduct Manufacturer

Type

Tokuyama Dental Co.,

Permanent Tokuso lonomer
Japan
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Fig. 4. Cementation using Instron Universal Testing
Machine
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Fig. 5. Test assembly attached to tensile testing machine
and tensile test

%@k} EEWAE Table 5, 6 1213 Fig, 6, 7] Lhe}
e, 2F Agol wet §4 HolS HHaA7] 99
AT A S A3 AR Table 60] iR ¢ict

At olol WE £ Hol2 AR5 95 A2
BAEAS AW AT FA3 Hol7h glon
(P€0.05), 22} H740] AT A9 Folt Z71a4=
A FARAT AT 2o BE G AHES
FAYE Folo ol o3t Hol7k 19 (P0.05),
ole} H7o] FAY A9 Aust A4S fAHE
WAtk

Table 4. Mean tensile bond strengths(N) and standard
deviations of different height experimental group

Unit:N
H Greup Mean SD n
H3 48.44 0.36 5
H4 61.07 0.69 5
H5 67.55 0.72 5
H6 73.93 0.60 5
H7 80.75 0.58 5
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Fig. 6. Variation of retentive strength upon different
heights

Table 5. Mean tensile bond strengths(N) and standard
deviations of different taper(degrees)
experimental group

Unit:N
A Greup Mean SD n
Ad 82.09 0.34 5
A5 71.64 0.49 5
Ab 61.07 0.69 5
A7 4140 0.64 5
A8 24.96 0.67 5
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Fig. 7. Variation of retentive strength upon different taper

Table 6. One—way ANOVA of each experimental group

Sum ef Mean

F value Pr)F
squares square

Seurce df

Material 4 3075834 768958 1690.67 (05
Grou Error 20 9.097 0455
P Corrected total 24 3084.930

Material 4 1063677 265919 631313 (05
Gro Error 20 842 0.42
up Corrected total 24 10645.19
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