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Digitally designed restorations

By James Klim, DDS, FAGD, AAACD
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“Whereas the
CEREC chairside
CAD/CAM
system has
always been an
interesting
‘process’, many
dentists who
looked at the
system at varying
times during its
24-year evolution
have been less
than satisfied with
the ‘outcomes’ it
produced. The
myth that CEREC
restorations don’t
fit and are ugly,
however, is now
no longer true...”

aided design and manufacturing (CAD/CAM)
have created a comparable alternative to labo-
ratory-generated indirect ceramic restorations.

The digitally milled restorative process has now
been available for over 20 years and like most new
technologies, chairside CAD/CAM has progressed
through an evolution in both its hardware and
software capabilities.

Technological breakthroughs in computer-
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Whereas the CEREC chairside CAD/CAM
system has always been an interesting “process”,
many dentists who looked at the system at varying
times during its 24-year evolution have been less
than satisfied with the “outcomes” it produced.
However, as a CEREC skeptic for many years
myself, I can now say that the myth that
CEREC restorations don’t fit and are ugly is no
longer true.
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Figure la. Pre-operative quadrant. Figure 1b. Upper left arch after conserva-

Figure Ic. Soft tissue troughin with

CAD/CAM is ideal for conservative de- tive inlay/onlay CEREC restorations on Navigator diode laser facilitates clean,
sign of amalgam replacement restora- first and second premolars. Restored with  crisp margins and tissue welding for
tions and full crowns. Empress CAD BI Multi blocks. Patient hemorrhage control.

was so pleased with the one appointment
process, she chose to improve the molars.

Figure 1d. Bite registration with Luxa- Figure If. CEREC Opti Spray reflective
Bite and CEREC Opti Spray application medium for an accurate and precise opti-
ready for optical bite impression. cal impression.

Figure 1g. The results of a 12 second Figure 1h. While the e.max restoration for Figure 1i. Single-step stain and glaze crys-

CEREC optical impression. the second molar is milling, the CEREC tallization of e.max Bl HT provides the
software has the design features to sequen-  CAD/CAM clinical theatre the most func-
tially propose the next virtual restoration. tional and aesthetic ceramic available today.
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Figures 2a-b. Conservative CEREC inlay/onlay restorations replacing amalgams. Figures 3a-b. Anterior Crown and Veneer.
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envelope. This was all planned from the initial diagnostics and implemented via wax-up prototype that was scanned and then used
as a 3D matrix in the CEREC AC virtual design process.

Figures 5a-c. Fracture lateral incisor root is replaced with an implant and CEREC AC technology designed and machined final
implant crown. With the wide variety of aesthetic blocks to choose from, the proper ceramic transparency, gradient, and colour

was selected and milled with precision.

Its fifth generation advancement, the all
new Biogeneric CEREC AC Bluecam,
arrived on the clinical scene in January
2009 and the critical perception of this
technology should now be reevaluated by
anyone who dismissed it for reasons of
clinical efficacy in the past. Today’s
CEREC AC Bluecam boasts an ease of
digital capture; software virtual design;
precision of milling and fit; and an impres-
sive selection of aesthetic ceramic blocks.

Most importantly however, CEREC
restorations are comparable and in some
cases better than laboratory-produced
restorations from both a clinical and aes-
thetic standpoint; and with a workflow
that increases efficiencies within the
dental practice.

As an example, most CEREC restorations
are placed in a single appointment without
the need for an impression or a provisional.
With proper adhesive technique, bonded
CAD/CAM conservative restorations recap-
ture and exceed virgin tooth strength.

CAD/CAM milled restorations are ideal
for conservative amalgam replacements and
patients, in particular, enjoy the minimal
tooth reduction associated with it’s prepara-
tion design. In addition to enamel
conservation, CEREC restorations have the
clinical longevity of gold according to sev-
eral clinical studies.
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When using the current generation
bonding adhesives according to manufac-
turer instructions, the CEREC ceramic
will re-create tooth-like strength. This
results from the micro-adhesion between
the ceramic and the enamel and dentin
within the tooth.

The software used to design the restoration
precisely stitches together multiple digital
images captrured in situ by the CEREC
Bluecam to propose an effective virtual die.

Biogeneric software takes over the
design process for inlay and onlay restora-
tions drawing from hundreds of examples
of natural teeth in the software’s data bank
library. Interproximal contacts are pre-
cisely set automatically, allowing the
operator to design multiple restorations
from a single virtual quadrant die.

The precision milling of the CEREC MC
XL milling centre is achieved with a 7.5um
milling resolution. The operator can expect
the marginal precision integrity of gold.

Preset design parameters provide the
operator with full control over interprox-
imal contact firmness, occlusal contact
strength/design and the cement spacer.

The advantage of a milled ceramic over
pressed or laboratory-fabricated ceramics
is in the inherent strength and quality of the
material. Milled ceramic blocks have the
lowest probability of internal flaws (porosity,

inconsistent firing, and cooling shrinkage
stress), enhancing functional performance.
The aesthetic challenges of historical
CAD/CAM restorations have been solved
with a wider selection of colour, transparency,
and multilayered blocks. Before milling, the
designed virtual restoration is positioned in the
virtual gradated block to adjust the gradation
of the restoration for an ideal clinical match.
The finishing process involves a light
polish of the margins with a diamond fin-
ishing wheel and inverted cone lab
diamond to refine the primary grooves.
Anterior tooth design is very similar to
posterior capture and design protocols.
CEREC software comes with a library of
multiple pre-designed templates for both
anterior and posterior full crowns. Addi-
tional aesthetic design options capture the
contralateral tooth. The software will mirror
the proposal for the restoration design.
A hand staining and glazing technique
allows individual characterization if required.
Chairside CAD/CAM restorations have a
broad clinical application based on the clini-
cian’s skill and experience with all-ceramic
restorations. The primary clinical limitations
are isolation requirements for sound adhe-
sive techniques, occlusal space limitation,
proper preparation, as well as ceramic
volume design to meet the clinical biome-
chanical demands of the clinical application.
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The limitations are no longer in the
precision of the CEREC system. The lim-
itations are now primarily in the
expectation, skill level and experience of
the operator.

Having now experienced the CEREC
3D system for several years in my own
practice and the CEREC AC Bluecam, I
can testify with an enthusiastic and honest
heart, it is the most satisfying decision I

CAD/CAM literature references

Figures 7a-b. Anterior CAD/CAM Aesthetics.

have made in my 25-year career.

Having bonded restorations since the
mid 80s, my experience is vast with all
ceramic applications. I have traveled the
learning curve and have high confidence
in what dental adhesion and proper tech-
nique will accomplish with predictable
ceramic dentistry. The CEREC AC
Bluecam ceramic restoration has taken my
clinical results to a whole new level.

I really believe that the CAD/CAM
restoration is becoming the new gold
standard in dentistry. The historical repu-
tation of CEREC is a myth. The new
CEREC AC Bluecam with the Biogeneric
software is reality.
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