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Summary

Background

The cementation of crowns to dental implant abutments is an accepted form
of crown retention that requires consideration of the properties of available
cements within the applied clinical context. Most current dental cements were
developed primarily for use with natural tooth crowns, but must act in a different
manner with implant components. Cements are exposed to a number of
stressors that may reduce crown retention in vivo, not the least of which is
occlusal loading. This study investigated the influence of compressive cyclic
loading on the physical retention of cast crown copings cemented to implant

abutments.

Method

Cast crown copings were cemented to Straumann synOcta titanium implant
abutments with three different readily used and available cements. Specimens
were placed in a humidifier, thermocycled and subjected to one of four quantities
of compressive cyclic loading. The uniaxial tensile force required to remove the
cast crown copings was then recorded. Data analysis was conducted using two-

way ANOVA and paired post tests.



Results

Statistical analysis arising from post tests following two-way ANOVA testing
revealed the mean retention values for crown copings cemented with Panavia-F
cement (5.103, 2.681, 3.178, 2.986MPa) were statistically significantly greater
than both KetacCem (0.646, 0.701, 1.083, 0.914MPa) and TempBond non—
eugenol (0.074, 0.181, 0.190, 0.303MPa) cements at each compressive cyclic
loading quantity. KetacCem and TempBond non—eugenol cements produced
relatively low mean retention values that were not statistically significantly
different at each quantity of compressive cyclic loading. Compressive cyclic
loading had a statistically significant effect on Panavia-F specimens alone, but
increased loading quantities produced no further statistically significant difference
in mean retention. Compressive cyclic loading had no overriding statistically

significant effect on the retention of all specimens as a population.

Conclusions

Within the limitations of the current in vitro conditions employed in this study,
the retention of cast crown copings cemented to Straumann synOcta implant
abutments with Panavia-F, KetacCem, and TempBond non-eugenol was
significantly affected by cement type but not compressive cyclic loading.
Panavia-F is the cement of choice for the definitive non-retrievable cementation
of cast crown copings to Straumann synOcta implant abutments out of the three
cements tested. The implications of these results relate to the choice of cement

to provide the desired crown coping retention.



Acknowledgements

Professor Lindsay Richards, whose expertise, guidance and positivity has been

invaluable throughout my postgraduate study.

Associate Professor John Abbott, whose knowledge and willingness to discuss

matters at length has provided great support.

Victor Marino, for his guidance in the experimental component of this research.

Staff at Adelaide Microscopy for their tutelage in the use of the scanning electron

microscope.

The staff of Clinic 1.4 in the Adelaide Dental Hospital, particularly Amanda and

Carol, for their assistance and persistence with mixing cements.

| would like to express my sincere appreciation to Straumann Australia for the

generous supply of implant components used in this research.

Finally, to my wife, Sara, and daughter, Indira, for your endless support,

encouragement and patience.



Abbreviations

Ave — average
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CTE - coefficient of thermal expansion

Hz - Hertz

IRM — Intermediate restorative material

ISO — International Organization for Standardization

kg — kilogram
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N — Newtons

no. — number
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