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The Role of CAD-CAM Systems in Oral Rehabilitation:
Literature Review and Case Report
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Abstract

In dentistry, CAD/CAM systems have been
applied and developed in clinical practice since
1971. Nowadays, digital workflow systems which
utilize a combination of digital oral scanner and
computer programs have been developed to assist
prosthesis designing and manufacturing. Thus,
dental prostheses are automatically designed
and manufactured by the systems. CAD/CAM
systems have many advantages. Firstly, more
precise restorations are made by elimination of
human errors that cause higher risk of mechanical

failure. Moreover, the use of CAD/CAM systems
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provides further selection of dental materials usage
such as zirconia that served the need in esthetic
and function aspects. Finally, this technology
consumes less time in treatment procedures that
is more convenient for patients and dentists. This
report shows the history and workflow of CAD/
CAM systems, a comparison of CAD/CAM
technique to conventional procedure, and a case
report that used CAD/CAM systems to design and
produce fixed and removable prostheses for oral

rehabilitation.

Keywords: CAD/CAM, computer-aided design,
computer-aided manufacturing, fixed prosthesis,
oral rehabilitation, removable prosthesis, zirconia

ceramic
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Figure 1 An overview of dental CAD/CAM system workflows (Modified from Miyazaki et al, 2009)”
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Figure 2 The illustration of different direction movements
of milling machine. Composed of x, y and z axis in
3-axis milling system, adding v axis in 4-axis milling
system and u axis in 5-axis milling system respec-

tively (Modified from Abduo et al, 2014)
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Figure 4 Schematic diagram of fused deposit modeling
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Pre-operative photographs demonstrate generalized occlusal tooth wearing, defective restorations and edentulous area.
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Figure 6  Panoramic and periapical radiographs for evaluation and treatment planning.
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Figure 7 Wax up models for surveyed crowns and cut back wax up models for porcelain veneering in upper anterior teeth.
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Figure 8 A) Placing dies in 3D scanner B) Scanning dies by 3D scanner C) The virtual images of abutment teeth on the display

monitor.
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Figure 9 A) Scanning wax up models by 3D scanner B) Virtual images of wax up models C) The designed program superimposed

the virtual wax up on the virtual abutment teeth D) Defining crown and bridge margin.
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Figure 10 A) Choosing path of insertion B) Adjusting the thickness of restoration margin.
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Figure 11 A) Arranging the designed restorations on virtual block of material B) The block after milling process controlled by

CAM system.
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Figure 12 Post-operative intraoral photographs after fixed crowns and bridges with self- adhesive resin cement.
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Figure 13 Virtual images of A) maxillary and B) mandibular master casts C) Bite position set by designed program.
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Figure 14 Designing path of insertion. The designed program illustrates surveyed line and undercut on the virtual master cast in

different colors.
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Figure 15 A) Blocking out undercuts by computer program and choosing proper undercut areas for retentive arms position

B) Defining relief area on edentulous area.
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Figure 16 Designing of metal framework components.
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Figure 17 A) Sacrificial patterns and supporting material made from acrylic resin B) Try in the patterns on maxillary and man-

dibular master casts.
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Figure 18 Intraoral photographs A) Pre-operative treatment and B) Post-operative treatment with fixed and removable prostheses.
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