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MATERIALS AND METHODS

OBJECTIVE

Innovative CAD/CAM Protocol for Fabricating

Screw-Retained Implant Resin Provisionals
Guadalupe Garcia Fay & Gary D Hack

Department of Advanced Oral Sciences and Therapeutics, University of Maryland School of Dentistry, Baltimore, MD, USA 

A protocol was developed for fabricating implant resin provisional restorations with Telio CAD B40L PMMA blocks (Telio CAD, Ivoclar Vivadent) using the Sirona CEREC AC with Bluecam.  As 

part of their senior experience two student groups enrolled in an Implant Prosthodontics Clerkship course for the years 2016 and 2017, and participated in the study. The students fabricated 

chairside implant provisionals for their clerkship patients utilizing the  new protocol. The clinical aspect of the protocol involved taking implant level impressions utilizing an implant impression 

coping and soft tissue casts were obtained (Figure 1A). Radiographic verification of the provisional and final implant restorations were also obtained and a clinical photo was taken of the soft 

tissue contouring with the provisional crown in place for each case (Figures 1B, 1C and 1D). The digital workflow of the protocol involved a TiBase abutment (Dentsply Sirona) that was sealed at 

the occlusal access hole with rope wax and then powdered with Cerec optispray (Dentsply Sirona). The TiBase has an antirotational notch that allows for the proper direction and seating of the 

crowns. The TiBase was scanned placing emphasis to capture the antirotational notch also up to a 90 degree angle from the occlusal and buccal aspects including the Buccal aspect (Figure 2A). 

The margin was drawn at the base of the abutment and the crown was designed (Figure 2B). Prior to  milling the crown, each crown design was inspected to make sure the notch had been 

captured internally to obtaine good resistance of the restoration (Figure 2C). The crown was then re-inspected at the block stage pror to milling to reflect the notch and marginal fit (Figure 2D). A 

40mm Telio® CAD bridge block was utilized, which does not have a pre-drilled perforation to receive the TiBase abutment. A Cone bur 14 on the left side and a Cylinder Pointed bur at the right 

side were utilized for milling and they were changed after 3 millings. After milling, a perforation was placed in the occlusal surface of the milled crown with a #6 round bur to allow an access for 

the placement of the implant screw. The TiBase notch allowed for engaging of the abutment and the crown was marked prior to cementation to be lined up with the notch for proper mesial and 

distal positioning.  The abutment was sandblasted prior to cementation. Cementation with good retention was achieved between the TiBase and the provisional utilizing a resin cement (IPS 

e.max abutment solutions, Ivoclar Vivadent).

Intraoral scanners and the use of Computer-Aided Design and Manufacturing (CAD/CAM) produces dental restorations that have a high level of accuracy which equals or exceeds that 

achievable utilizing the conventional fabrication process. There are various ways of fabricating an implant provisional restoration, but this usually involves a multiple series of steps if done in a 

conventional manner. With the advent of digital dentistry there are less steps involved thus facilitating an easier process, however, if the suggested milling units are not available there is a 

possibility of utilizing an alternative process. The purpose of the study was to develop an innovative CAD/CAM protocol. To mill a screw-retained provisional crown using Sirona’s CAD/CAM 

systems, normally a Telio® CAD A16 provisional resin block and the use of an MCXL Milling Machine and Omnicam is needed. A16 are cross-linked poly methyl methacrylate (PMMA) blocks 

indicated for the fabrication of long-term temporaries by means of the CAD/CAM technique. These blocks have a pre-drilled, machined perforation to allow the milled block to accept a TiBase

abutment on one surface, and another machined perforation on the opposing surface to allow the insertion of the implant screw.

Our objective was to develop a protocol to mill a provisional screw-retained restoration using Sirona’s Compact Milling Machine (CMM) with a BlueCam acquisition unit. 

Although, the milled portion of the block nicely accommodated the TiBase and notch, it did not provide the same resistance as the normal procedure allowed, but still after cementation good 

retention was achieved between the TiBase and the provisional restoration. The notch was scanned at 90 degrees from the occlusal providing better milling internally and adequate resistance 

and retention. The marginal integrity and fit of the crown to the base of the TiBase prior to cementation was an exact fit. Utilizing new burs after 3 millings also maintained the integrity of the 

internal milling of the crown. The fabrication of implant restorations via CAD/CAM was the preferred method utilized for the students versus the conventional method due to its ease of fabrication 

and fit of the restoration. This alternative CAD/CAM fabrication method was successfully used in a number of clinical cases with excellent results.
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INTRODUCTION

CONCLUSION

Although, it is suggested that a screw-retained provisional implant resin restoration cannot be fabricated using a Compact Milling Machine with BlueCam, the present authors were able to 

develop a successful innovated alternative protocol.
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Fig. 1 CLINICAL PROTOCOL. A: Radiograph verifying seating of the implant level impression B: Radiographic verification of the TiBase and provisional crown C: Clinical Photo of the 

provisional crown and soft tissue contours D: Radiographic verification of the final implant crown.
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Fig. 2 DIGITAL WORKFLOW. A: Scanning image of the powdered TiBase and notch B: Margin drawing of the base of the abutment C: Crown design showing internal aspect of the notch D: Block with the designed 
crown showing notch and marginal fit
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