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Abstracts
50-001. Parker, M.H. et al. Evaluation of resistance form for prepared teeth. J Prosthet Dent 66:730-3, 1991.
Purpose: To evaluate the resistance form of preparations that had been made in a large dental lab. Tooth preparations were divided into incisors, canines, premolars and molars and groove placement was also evaluated
Methods & Materials: Actual patient cases turned into a lab were evaluated by putting manual pressure on the four sides of the crown and noting any dislodgment.
Results: 96% of incisors, 92% of canines, 81% of premolars, and 46% of molars had adequate resistance. 62% of molars with grooves were resistant to forces. Poor resistance in posterior preparations may be attributed to restricted access of tooth, limited visibility, and decreased height to base ratio. Grooves in molar preparations increases it's likelihood to resist dislodgment. Lack of resistance form is a major contributor to clinical failures.
Conclusion: Grooves appear to provide resistance form in molars. Mesial or distal grooves provide resistance form to buccal and lingual dislodgment and visa versa.

50-002. Kent, W.A.  Taper of clinical preparations for cast restorations. Quint Int 19:339-345,1988.
Purpose: Study over 12 years and 418 preparations by one operator. 
Conclusion: Overall mean of taper was 14.3o. Internal grooves, and boxes had a significantly lower taper of 7.3o. Anterior teeth had less taper than posterior teeth, internal features are and excellent means of enhancing retention and resistance.

50-003. Pascoe, D.F.  Analysis of the geometry of finishing lines for full crown restorations. J Prosthet Dent 40:157-162, 1978.
Purpose: 1963 Rosner presented the concept of reducing the marginal opening of castings by the use of a beveled finishing line. This article presented a trigonometric analysis of the casting-to-margin relationship along with an investigation to determine the validity of some of the of this concept by the comparison of beveled vs shoulder margins.

THEORETICAL CONSIDERATIONS: 

Asgar has shown the necessity of fabricating slightly oversize castings or compensate for investment roughness.
An allowance must be made for the cement film thickness if the casting is to be fully seated.
If an error is to be made, then it is preferable to have a casting too large rather than too small, which would inherently produce a large marginal opening.
Methods & Materials: Fifteen identical stone dies were used with a tooth preparation of a shoulder on one side and a beveled shoulder on the other. Dies were divided into three groups, patterns made and invested in Ceramigold. Group A was invested with 14cc of special liquid, Group B 9 cc, and Group C was the control with 11 cc, the quantity routinely used to produce clinically acceptable castings.
     The investment molds were burned out at same time in an oven at 1200 F and castings made with Type III gold alloy. They were recovered, pickled, and examined under stereomicroscope for nodules and irregularities.
     Dies were soaked in plastic polymer for 8 hrs then placed in aluminum foil containers. Castings were filled with activated polymer and gently placed on its die. The casting and die were then placed in a jig which applied 500 gm of force to seat the casting on its die. The assemblies were then placed in an incubator for 12 hrs without movement, then curing completed at 55 C for 6 hours. The embedded die-castings were section 0.5 mm on either side of the buccolingual centerline using a hard-tissue section machine. Measurements of casting-to-die distance were made.
Results: Marginal openings:

· Undersized casting Shoulder > Bevel ( 500.3 vs 399.5 )

· Oversized casting Shoulder < Bevel ( 7.8 vs 31.2 )

Normal casting Shoulder > Bevel ( 106.3 vs 63.7 )

·      The statistical analysis (paired and unpaired t test) confirms that at the p=.01 level the shoulder opening of the oversized castings was significantly smaller that in the undersize castings, the conventional control and the oversized casting with the beveled margin.

Conclusions: The least marginal discrepancy was the shoulder of the slightly oversized casting.

004. Kishimoto, M., Shillingburg H.T. and Duncanson, M.G.  Influence of preparation features on retention and resistance. Part I:  MOD onlays. J Prosthet Dent 49:35-39, 1983. Part II: Three-quarter crowns. J Prosthet Dent 49:188-192, 1983.
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50-005. Grajower,  R. and Lewinstein, I.  A mathematical treatise on the fit of crown casting. J Prosthet Dent 49:663-674, 1983.
Purpose: To mathematically analyze the effect of the compensatory expansion of metal investment systems and relief space on the fit of crown castings for different tooth preparations.
Discussion: A mathematical analysis was used to calculate the fit of a casting in relation to it's form, taper, marginal angle, minimal cement thickness, and the compensatory expansion of the metal investment system. The various preparation designs with and without bevels were measured and a formula was derived from which the minimal film thickness be calculated. It is possible to obtain a minimal thickness of cement in both the tapered region and at the margin for a single crown if the compensatory expansion has an optimum value. This value is dependant on the type of cement, type of finish line and the tooth shape and dimensions. Unfortunately, there is no perfect ratio between investment expansion and casting shrinkage that can provide this value for which cement thickness can be minimal. The optimum value would have to be calculated for each individual crown and even each section of a crown if there is variation in the thickness of it's walls and occlusal surface. Also, it would be impossible to optimize expansion or contraction when casting fixed partial dentures, MOD inlays or any restoration that exhibits a need to fit both within a preparation and around the preparation. Relief space can provide adequate space for cement and can be accomplished by die spacer, sandblasting the inner surface of the crown, etching with aqua regia (for you old-timers), electrochemical etching, uniformly thick polymerized resin, tinfoil or nail polish. Reduction of the occlusal surface of the prepared crown will not improve seating of the casting. Arbitrarily, relief should be 50 microns which would include 30 microns for cement thickness and surface roughness and 20 microns for the distortion of the die or the wax pattern. Use of a spacer makes the preparation of a bevel unnecessary as the bevel has been shown to increase marginal stress and can interfere with the extrusion of cement. 
Conclusion:  Because the same investment mix is used and casting shrinkage is relatively uniform for all castings, we must try to obtain a minimal thickness or cement with a die spacer. The thickness of a spacer should allow for the cement film thickness, roughness of the tooth and casting surface, dimensional inaccuracy of the die, and distortion of the wax pattern. The spacer should also be thicker in the occlusal region because the restriction of the investment setting expansion by the wax occurs mainly in this area.

50-006. Webb, W.L., et al.   Effects of preparation relief and flow channels on seating full coverage castings during cementation. J Prosthet Dent  49:777-780, 1983.
     Machined dies with occlusal relief, occlusal channels and axial channels were used to study the effects on seating of full coverage castings during cementation. The addition of four axial channels significantly reduced marginal discrepancy during cementation. Occlusal modifications did not.

50-007. Lorey, R. and Myers, G.  The retentive qualities of bridge retainers. JADA 76:568-572, 1968.
Purpose: To investigate the relative retention of several restorations used as bridge retainers in current use by evaluating the results of the application of tensional forces in the line of draw of the restoration.
Methods & Materials:  Five clinical bridge abutment preparations were cut on ivorine teeth. 5 different preparations on maxillary canine 6 mm in length, a taper of 10% on all preparations, and when pinholes were required a jig was used to insure parallelism. the following preparations were used: complete crown with labial shoulder to a shoulderless lingual, three-quarter crown prep with incisal and proximal retention grooves and a shoulderless cervical finish, a three-quarter crown similar to the previous with a pinhole 2.5 mm deep placed in a recess at the crest of the cingulum, pinledge prep with three tapered pinholes, two at the incisal and one at the crest of the cingulum, and a parallel pin prep with three pinholes on the lingual surface in the same positions as those in the pinledge prep.
     Rubber base impressions were made, metal dies were fabricated. Wax patterns were made on each of the metal dies. Zinc phosphate cement was used to cement the retainers to the metal dies. Retainers were cemented and placed immediately under a pressure of 55 lb for 15 minutes and stored at room temp for 24 hours before testing.
     A Chatillon-Baldwin Southwark tensional testing machine was used to remove the uncemented retainers from the dies. Cemented samples were mounted in the Riehle tensile testing machine. The reading at which the retainer was detached from the die was recorded. Three tests were made on each sample. The surface area of the preparations was calculated.
Results: The data compiled from the various cemented samples were analyzed by a one-factor analysis of variance followed by a Duncan's test. With the following results:
Parallel pin, three-quarter crown, and complete crown have mean values significantly different statistically from each other and from the mean values for the three-quarter crown with pin and pinledge preparation.
The three-quarter crown with pin and the pinledge prep have a mean values that are statistically insignificant from each other.
The retention values for the three-quarter crown with cingulum pin and the pinledge prep with tapered pins are statistically similar.
Summary/Conclusions:
Retentive values increase with increased surface area of the preparation.
the addition of a cingulum pin to the anterior three-quarter crown increased the retention.
The retention values obtained for the canine pinledge with tapered pins and the canine three-quarter crown with a cingulum pin were similar.
Standard three-quarter crown retainer had lower retention values than the pinledge with three tapered pins.
The retention values for the pinledge retainer with three tapered pins were higher than the values for the parallel pin prep with three cylindrical pins and no lingual ledges or recesses.
The highest retention values were obtained with the two complete crown restorations.
The retention values of uncemented casting gave no indication of the retention values obtained after cementation.

50-008. Gilboe, D.B. and Teteruck, W.R. Fundamentals of extracoronal tooth preparation. Part I. Retention and resistance form. J Prosthet Dent Dec 74 Vol 32 Num 6.
Purpose: The purpose of this article was to examine the fundamentals (principles and factors) of retention and resistance form.
Discussion: 
1. Primary factors: (Axial surfaces)
A. Parallelism:

· As parallelism is approached, displacement from tensile and shearing stresses is reduced.

· 2 to 5 degrees of parallelism provide optimal resistance and retention.

· Most effective factor.

B. Length:

· As the length of the axial walls increase, the resistance and retention form increase.

C. Surface Area:

· The larger the cervical diameter of the tooth, the greater the surface area, the greater the potential resistance of the retainer to dislodgment.

2. Secondary factors: 
- Requirements - 

1. with the line of withdrawal 

2. as far as possible from its reciprocal retentive features

3. at a point which permits the maximum length.

A. Groove:

· Most commonly incorporated secondary feature.

B. Box:

· A wide groove with an increased surface area. 

C. Pinhole:

· Retention is a function of the length and diameter of the pin.

· Pins are most vulnerable when subjected to shearing stress.

· A definite gingival seat is needed.

Conclusion: Retention and resistance form should first be attempted through the application of the primary factors and then, if necessary, through the addition of secondary factors.

50-009. Pardo,  G.I.  A full cast restoration design offering superior marginal characteristics. J Prosthet Dent 48:539-543, 1982.
Purpose: To describe a margin design with an inclined vertical (knife edge) finish line, when combined with a differentially oversized (shimmed) casting, will have superior margins when compared to horizontal finish lines. 
Discussion: Differential oversizing can be accomplished either with a shimmed die or by differential stripping of the internal aspect of the casting. Differentially oversized castings with true margin size have intimate contact only at the margins, occlusal loads cause progressive wedging with no marginal overhang. Oversized margins result in a slight marginal overhang that must be carefully finished. Undersized margins result in premature marginal binding and a small portion of the bevel will be left uncovered with little effect on tissue health and longevity.
Conclusions: Full veneer preparation with beveled gingival margins combined with a differentially oversized casting offers potential for:

1. Minimizing marginal discrepancies.

2. Decreasing incidence of overhangs.

3. Minimizing the effects of variation in casting size. 

50-010. Dodge, W.W., et al. The effects of convergence angle on retention and resistance form. Quint Int 16:191-194, 1985.
As convergence angle decreases, retention increases; however , the occurrence of pure tensile forces of any consequence in the oral cavity are at best infrequent.
Taper angle = only one axial wall.
Convergence angle = combined taper angles of opposite axial walls.
Purpose: effect of convergence angle on retention and resistance.
Conclusion: 

1. Resistance form is more sensitive to changes in convergence angle than is retention form.

2. There is no significant difference in retention values between preparations with 10 degree total convergence compared with 16 degree.

3. 16 degree of occlusal convergence provides adequate retention and resistance.

4. The effect of film thickness related to retention and resistance may reveal convergence angles between 16 and 22 to be the most advantageous. Castings seat more completely as parallelism decreases.

50-011. Tjan, A.H.L. and Sarkissian, R.   Internal escape channel: An alternative to venting complete crowns. J Prosthet Dent 52:50-56, 1984.
Purpose: Verify the effectiveness of the internal escape channel on the seating of complete cast-gold crowns on natural teeth and its effect on retentive properties.
Methods & Materials: An escape channel is similar in form to a traditional retention groove, with two modifications: 1) at the gingival end, a gradual round terminus replaces the usual sharp definite seat approx. 0.5 mm from the margin; 2) funnel-shaped communication with the occlusal surface. It can be prepared before(blockout the die) or after the final impression.
     Thirty extracted human molars; chamfer finish margin; 5 groups: 1. no escape channel; 2. buccal escape channel; 3. buccal escape channel with cavity varnish; 4. lingual escape channel; 5. underextended buccal escape channel; Type III gold; no internal relief or die spacer; zinc phosphate; Instron; assessment of internal discrepancy and retention.
Results/Discussion: Incomplete seating is a common dilemma. Contributing factors: convergence angle of preparation; type and thickness of cement; filtration process and hydrodynamics(the primary implicator). Previously, venting was used. Escape channels significantly reduce the vertical discrepancy. The retention of the crown was not altered. Two layers of varnish significantly reduced the retention of the crown due to a decrease in surface roughness.
Conclusions: Internal escape channel enhances the seating of complete cast-gold crowns. Location is not significant, but an underextended channel proved ineffective. 

50-012. Galun, E.A., Goodacre, C.J., and Dykema, R.W. The contribution of a pin hole to the retention and resistance form of veneer crowns. J Prosthet Dent 56:292-97, 1986.
Purpose: This study evaluated the contribution of a pinhole modification to the retention and resistance form of partial veneer crowns by using two different pin lengths, two techniques of reproducing the pin in the wax pattern, and two methods of cementation.
Methods & Materials: Six preparation designs: (1) a partial veneer crown without any axial or occlusal modification; (2) the same preparation as No. 1 with an occlusal pinhole 1.5 mm. deep; (3) a preparation with two proximal boxes; (4) a design that included the two boxes and a pinhole 1.5 mm. deep; (5) the same preparation as No. 2, but with the pinhole lengthened to 2 mm.; (6) a preparation the same as No. 4, with the pinhole extended to 2 mm. Pin reproduction: Plastic pins vs. direct wax-up.
     Cementation: Mixed cement painted over the die surface vs. cement spiralled into the pinhole before the surfaces were coated with cement.
Results: The addition of an occlusal pinhole to a preparation without proximal boxes increased the retention and resistance by approximately 50%. Spiralling the cement into the pinhole before cementation enhanced the retention by an additional 50% but did not significantly increase resistance. Directly waxed pins increased the retention by an additional 50%. However, directly waxed pins did not produce a statistically significant difference in resistance.
     Boxes enhanced both retention and resistance appreciably more than pins. The addition of a pinhole modification to a preparation with boxes increased the retention only if the cement was spiralled in. Resistance of preparations with boxes was not significantly improved by the addition of pinholes.
Conclusions: 

1. In the absence of boxes or grooves, pins markedly enhanced both retention and resistance.

2. In the presence of proximal boxes, pins contributed only to retention and had no significant effect on resistance. If pins are used, the cement should be spiralled into the pin hole.

3. As resistance is usually the more crucial parameter in preparation designs, it seems that wherever efficient axial modifications can be incorporated, the pinhole modification may be of little advantage.

50-013. Faucher, R.R. and Nicholls, J.I.  Distortion related to margin design in porcelain-fused-to- metal restorations. J Prosthet Dent 43:149-55, 1980.
Purpose: To (1) quantify the magnitude and location of marginal distortion incurred during the firing of porcelain and (2) to compare the susceptibility to distortion of each of the marginal designs investigated and relate each to the extent of marginal misfit.
Methods & Materials: Three margin designs were compared: (1) the chamfer, (2) the shoulder, and (3) the shoulder with a bevel. Five copings were prepared for each margin design using a split mold. The external surface of the margin was then "traced" by a series of 1mm progressive Y adjustments, thereby plotting the outline form of the gingival margin of the castings. This procedure was repeated after each progressive step: degas, opaque, first body, second body, and glaze. Means were computed for the distortions observed. The most meaningful comparison that can be made is between the initial and glaze stages.
Results: Generally, there was a tendency for the faciolingual diameter to decrease with a concomitant increase in mesiodistal diameter. 
In the mesiodistal dimension distortion exhibited by margin I was always greater than that of margin II or III.
Statistical analysis of distortion in the faciolingual dimension exhibited significantly greater distortion in margin I. 
Conclusions: 

1. Shoulder and shoulder-bevel designs exhibit significantly less marginal distortion than chamfer designs.

2. The labial margin distorts lingually. When placed on a tooth during the seating process, this margin tends to flex labially, and there is corresponding tension induced in the facial porcelain.

This study has provided data which support the theory that the placing of additional metal at the gingival margin reinforces this margin and thus inhibits marginal distortion.

50-014. Owen, C.P.  Retention and resistance in preparations for extracoronal restoration. Part II: Practical and clinical studies. J Prosthet Dent 56:148-153, 1986.
Abstract not available at this time........

50-015. Witwer, D.J., Storey, R.J. and von Fraunhofer, J.A.  The effects of surface texture and grooving on the retention of cast crowns. J Prosthet Dent 56:421-424, 1986.
Purpose: To determine the effects of the tooth surface texture on the retention of cast prostheses, with and without circumferential grooving, when luted with zinc phosphate and zinc polycarboxylate cements.
Materials & Methods:  Twenty freshly extracted sound mandibular third molars of similar size and shape were prepared using a #2 TDX diamond bur. Five plain and five grooved crowns were cemented with zinc phosphate cement. A similar set of test crowns were luted with zinc polycarboxylate cement. After tensile testing to failure, the tooth surfaces were smoothed, new crowns fabricated, and the test procedures repeated.
Results:
1. Zinc Phosphate:  Superior retention was achieved with a grooved crown on smooth finished teeth.

2. Zinc polycarboxylate:  Superior retention was observed with rough tooth finishes for both grooved and nongrooved cast crowns.

Summary: Optimum crown retention:

1. Zinc polycarboxylate: rough tooth preparation; non-grooved crown

2. Zinc phosphate: smooth tooth preparation; grooved crown

