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Comparison of the retention of the full veneer casted gold crowns

with varying convergence angle, crown length and dental cements

Jung-Ho Yun, DDS, MSD, Jin-Hyung Cho, DDS, Jee-Hwan Kim, DDS, PhD, Keun-Woo Lee*, DDS, MSD, PhD

Department of Prosthodontics, Graduate School, Yonsei University, Seoul, Korea

Purpose: The aim of this research was to establish the effect and variation in differing convergence angle and length of abutment on the retention of full veneer casted gold crown.
Materials and methods: Two different length,5 mm and 10 mm in height with convergence angles of 5, 10, 15 and 25 degrees crowns were fabricated. Cementation was done
using cements; zinc phosphate cement (Fleck's zinc phosphate cement), resin-modified glass ionomer cement (Vitremer) and resin cement (Panavia 21). These were tested for
tensile force at the point of separation by using Instron Universal Testing Machine. Statistical analysis was done by SAS 6.04 package. Results: In all cements the mean retention
decreased with significant difference on increase of convergence angle (P<.05). Increase in every 5 degree-convergence angel the retention rate decreased with resin-modified glass
ionomer cement of 15.9% and resin cement of 14.8%. With zinc phosphate cement, there was largest decreasing rate of mean retention of 25.5% between convergence angles
from 5 degree to 10 degree. When the crown length increased from 5 mm to 10 mm, the retention increased with the significant difference in the same convergence angle and
in all types of cement used (P<.05). Conclusion: The retention was strongly dependent on geometric factors of abutment. Much care is required in choosing cements for an
optimal retention in abutments with different convergence angles and crown lengths. (J Korean Acad Prosthodont 2013,51:99-106)
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Fleck's zinc phosphate cement (Mizzy Co., Cherry Hill, NJ, USA), &] 21 -
W3 Zaj| A o}o] @ =m A]wl E <] Vitremer (3M Dental Products, St,
Paul, MN, USA) 72] 31 # 2] A2l E 2 A} Panavia 21 (Kuraray Co.,
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Product name Type Manufacturer
Fleck's ZPC Zinc phosphate cement Mizzy Col, Cherry Hill, NJ, USA
Vitremer Resin-modified glass ionomer cement 3M Dental Products, St.Paul, MN, USA

Panavia 21 Resin cement

Kuraray Co., Osaka, Japan
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Fig. 1. Schematic diagram of die (& : convergence angle, h: crown length).
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Table 2. Mean values and standard deviations of separation forces (N) of length
Smm

Fleck's ZPC Vitremer Panavia 21

@\ Mean SD Mean SD Mean SD
5 664.6 3470 4256 2549 697.7 2681
10 461.6  36.01 3522 1948 6250 29.01
15 380.6 2897 281.8 17.53 4524 5461
25 2220 21.81 159.8  34.08 296.8 73.10

Note: n=5 / SD=standard deviation.

1400 1
= /PC
1200 === \fitremer
mmmm PANAVIA 21
1000
800

600

Separation force (N)

400

200 |

0|

5 10 15 25
Convergence angle (Degree)

Fig. 2. Means and standard deviations for retention forces (N) of length 5 mm
(Note: n=5).

QA THP=001). Table 32] A= 3 7 §-x] & o] ¥l g}eo] 20| &
£-0] 81| 7}e}et 4= 9] & 2 Grouped-bar with error graph = VFER
AUTHFig. 2).
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Table 3. Turkey's HSD test for variable: separation force (N)

Angle's section . IS 5 oy
5°-10 10°-15 15°-25
Cement
Fleck's ZPC ok ok o
Vitremer ok o ok
Panavia 21 o ok

**%: significant difference at P<.05.
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Fig. 3. Regression analysis model of cement groups.
(Length 5 mm)
Equation - Fleck's ZPC: y=861.1 - 45.24x + 0.7922x*
- Vitremer: y = 486.796 - 13.2328x
- Panavia 21: y = 803.565 - 20.7705x

7} %=(Crown separation force, N)ol| th3l] -2 == 5%0l| 4] 3] &
A 5o o] A (fiting) A A B3 THFig. 3).

A9l 3| AEA Z2HETYH 2t AME A@ A FH 7
5% S7FA TR ] A Y =8 ME-E(%)Z A4, Vitremer
15.9%, Panavia 21 14.8%= LJER) QI T} vk & o] 2}k oA =
Uehd Fleck's ZPCO] )71 4] o A= i 7o) Szl A]
1022 =7} A] 2548%, 100 A 155 =7} A 19.42%, 1550 A
205 Z7}A] 1338%, 18] 31 2000 A 25 =7} Al = T32% 2 A
FHZto] SEA 1022 F7ke = PRt A 7 & s
= B 3tk

Ct, 20| 5 mm AT 10 mm Ao A|HE 4
X[ "

FrO) = 5%91 41 2] one-way ANOVAZ 7} 7} Al dll E o] 4] 2]
A2 10 mm Zo] g thol o] =l zto] Z7ME5 fro
g} 2}o] 2 Ho| WA 7448 A o 2 VERGTHP=0001).

tho] Ao & 10 mmE sto] 7] Wi 3} o] A e+ 54
519 T Table 4).

A A] Table 49| A5 7t 42 9] WgleFe] 2ol 5 £-0]
817 Thetat 4= 9 == Grouped-bar with error graph = UFERJ 21T}
(Fig. 4).
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Table 4. Mean value and standard deviations of separation force (N) of length
10 mm

Fleck's ZPC Vitremer Panavia 21
Degree Mean SD Mean SD Mean SD
5 1186.0 162.60 710.7 3530 1226.0 6749
10 918.7 89.87 5715 4317 1064.0 136.90
15 617.1 12740 3694 3753 767.8 190.70
25 362.6 106.30 2346 2533 4243 5563
1400
= /PC
1200 == \/itremer
mmmm PANAVIA 21
1000 t
800 |

600 |

Separation force (N)

400 t

200 |

5 10 15 25
Convergence angle (Degree)

Fig. 4. Means and standard deviations for retention forces (N) of length 10 mm
(note: n=5).
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