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Table 1. The cements used for luting the crown to the implant abutment

Cement Manufacturer

Zinc Oxide & Eugenol Cement Temp-bond, Kerr

Glass Ionomer Cement, GC Fuji [, GC

Zinc Phosphate Cement Elite Cement 100, GC

Resin Cement Panavia F, Kuraray Medical INC.

1.0mm
Fig. 1. The diagram of the holes for the retrieval. Fig. 2. The holes located at the crowns were
directed 0°, 30°, 45 to the horizontal plane.
-
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10 ] 10.0mm G

mm e
Fig. 3. The diagram of the metal wedge. Fig. 4. The metal wedge was made of Ni-Cr alloy

for the experiment.
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chine(Instron 4465, Instron Korea) (Fig. 5, 6)< (CAS H714 AA] A&, KSC1313).
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Fig. 5. Instron 4465, Fig. 6. Load was applied to the lingual hole of the
gold crown through the metal wedge to separate the
crown from the implant abutment.
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Fig. 7. The cemented gold crowns to the implant Fig. 8. The modified crown ejector with wedge-shaped
abutments. tip.
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1.0° AlE

Table 1I-1. The value of retrieval in the group of 0° hole (kg)

Cement, ZOE Gl ZPC Resin
Mean -2.052 ~3.478 ~7.916 -8.640
3D 0.594 0.996 1.430 1.838
Table II-2. Descriptive statistics
Cement N Mean SD 95% confidence interval Min Max
ZOE 10 -2.0523 0.5940 (-2.4772, -1.6274) -3.21 -1.09
GI 10 -3.4788 0.9965 (-4.1916, -2.7660) -5.71 -2.25
ZPC 10 -7.9166 1.4307 (-8.9401, -6.8931) -10.84 -6.37
Resin 10 -8.6408 1.8381 (-9.9557, -7.3259) -10.89 -5.57
SUM 40 -5.5221 3.1120 (-6.5174, -4.5269) -10.89 -1.09
Table II-3. One-way ANOVA test
Sum of squares df Mean square F value P value
Between groups 316.745 3 105.582 62.37 ¢ .0001
Within group 60.941 36 1.693 .
Total 377.687 39

Table I1I-4. Tukey s and Duncan’s post hoc test

Statistically significant subsets

Cement N
1 3

Tukey HSD Resin 10 -8.6408

ZPC 10 -7.9166

GI 10 -3.4788

ZOE 10 -2.0523

P value 0.603 0.085
Duncan Resin 10 -8.6408

ZPC 10 -7.9166

GI 10 -3.4788

ZOE 10 -2.0523

P value 0.221 1.000 1.000
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2.30° Al™

Table III-1. The value of retrieval in the group of 30° hole (kg)

Cement ZOE GI ZPC Resin
Mean -2.257 -4.351 -8.416 -8.281
SD 0.635 0.995 2.264 2.35
Table III-2. Descriptive statistics
Cement N Mean SD 95% confidence interval Min Max
ZOE 10 -2.2572 0.6351 ( -2.7115, -1.8029) -3.39 -1.33
GI 10 -4.3516 0.9956 ( -5.0638, -3.6394) -6.20 -2.63
ZPC 10 -8.4160 2.2642 (-10.0357, -6.7963) -12.15 -5.39
Resin 10 -8.2812 2.3506 ( -9.9627, -6.5997) -12.39 -4.40
SUM 40 -5.8265 3.1414 ( -6.8312, -4.8218) -12.39 -1.33
Table III-3. One-way ANOVA test
Sum of squares df Mean square F value P value
Between groups 276.463 3 92.154 30.600 (.0001
Within group 108.415 36 3.012
Total 384.878 39

Table I1I-4. Tukey s and Duncan’ s post hoc test

Statistically significant subsets

Cement N
1 3

Tukey HSD Resin 10 -8.4160

ZPC 10 -8.2812

Gl 10 -4.3516

ZOE 10 -2.2572

P value 0.998 1.000 1.000
Duncan Resin 10 -8.4160

ZPC 10 -8.2812

Gl 10 -4.3516

ZOE 10 -2.2572

P value 0.863 1.000 1.000
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3.45" AlH

Table IV-1. The value of retrieval in the group of 45° hole (kg)

Cement ZOE GI ZPC Resin
Mean -2.982 -5.060 -8.451 -10.137
SD 0.981 1.204 3.045 2.561
Table IV-2. Descriptive statistics
Cement, N Mean SD 95% confidence interval Min Max
ZOE 10 -2.9822 0.9813 ( -3.6842, -2.2802) -4.46 -1.22
GI 10 -5.0601 1.2041 ( -5.9214, -4.1988) -7.24 -3.30
ZPC 10 -8.4518 3.0454 (-10.6303, -6.2733) -13.69 -5.12
Resin 10 -10.1379 2.5614 (-11.9702, -8.3056) -14.38 -6.73
SUM 40 -6.6580 3.5015 ( -7.7778, -5.5382) -14.38 -1.22
Table IV-3. One-way ANOVA test
Sum of squares df Mean square F value P value
Between groups 313.922 3 104.641 22.938 (.0001
Within group 164.228 36 4.562
Total 478.150 39

Table IV-4. Tukey s and Duncan’s post hoc test

Statistically significant subsets

Cement N
1 2 3

Tukey HSD Resin 10 -10.1379

ZPC 10 -8.4518

GI 10 -5.0601

ZOE 10 -2.9822

P value 0.306 0.150
Duncan Resin 10 -10.1319

ZPC 10 -8.4518

Gl 10 -5.0601

ZOE 10 -2.9822

P value 0.086 1.000 1.000
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4. Modified crown ejectorof| 2/t 2t

Table V. The value of separating force obtained by crown ejector (kg)

1 2 3 4 5 6 7 8 9 10 Mean  SD
7571 7.027 6870 7388 8245 7683 6.757 6.553 71.763 6878 7273 0.511
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ABSTRACT

A STUDY ON THE COMPLETE RETRIEVAL SYSTEM
OF THE CEMENTATION TYPE IMPLANT ABUTMENT

Jin-Ho Choi, D.D.S., Jai-Bong Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Graduate School, Seoul National University

Purpose: This study was performed to investigate the retrievability of the cemented crown from
the cementation type implant abutment.

Material and method: The cementation type implant abutments (NEOBIOTECH implant
abutment regular, 3 degree taper, 10mm length, 4mm diameter, Ti grade III, machined surface,
Hwasung, Kyunggi-do) and cemented crowns were divided into 3 groups, depending on their hole
angles formed in the crowns for their retrievability. The abutments and crowns were luted with
4 kinds of cements and separation test using metal wedge was executed with Instron 4465 Universal
Testing Machine and the maximum impact force of the modified crown ejector was measured.

Results and conclusion:

1. All of the cementation type implant abutments and cemented crowns were separated with

relatively small force by metal wedge.

2. The retrieving force was minimum when the metal wedge was applied perpendicular to the

axis of abutment.

3. The force for retrieving crowns from abutments was maximum in resin cement group, and

reduced in orders of zinc phosphate cement, glass ionomer cement and zinc oxide eugenol cement.

4. The maximum force obtained by the crown ejector was higher than the retrieval force in ZOE

and GI cement and lower than that in ZPC and resin cement.

5. If it has similar conditions clinically, the cemented crowns luted with 2 types of cements (ZOE,

GI cement) can be safely retrieved from the cementation type implant abutments by the mod-
ified crown ejector.

Key words . The cementation type implant abutment, Retrievability, Metal wedge, The modified
crown ejector
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