
show up for weeks or even years after a case has been seated.

On the dentist’s side, the likelihood of catastrophic failure increases 
exponentially with each protocol that is violated and the “sweep it under the 
carpet” rule comes into play. It’s only a matter of time before one will trip 
over the growing pile of protocol violations that have been accumulating 
under that all-ceramic carpet. With all-ceramic restorations, it is vitally 
important to know and follow the reduction, margin design, chair-side 
adjustment and cementation protocol of each all-ceramic material. 

Let’s look at a quote from the Ivoclar Vivadent e.max press monolithic 
solutions technical instruction manual #CE0123 (page 15) which 
states,“Reduce the anatomical shape and observe the stipulated minimal 
thickness.” It is vital to understand that the necessary reduction of 1.5 
mm to “the anatomical shape” (occlusion) and the required “minimum 
thickness” of 1.5mm of the all-ceramic material (or occlusal surface of a 
molar crown) which are bundled together in the quoted statement should 
be stated as two different things. This statement calls for the occlusal 

reduction of the ”anatomical shape,” or occlusal surface of a molar to be 
1.5mm but also calls for the “minimum thickness” of the e.max material to 
be 1.5mm leaving no room for occlusal anatomy. For argument sake, let’s 
say the depth of “nice occlusal anatomy” is about 0.7mm deep in the central 
groove of a molar, then add the 1.5 mm  “minimum” material “thickness” 
making the minimum occlusal reduction of the occlusal surface of a molar 
2.2mm.  If a technician is expected to produce an e.max crown which 
meets the manufacturer’s minimum material thickness and have decent 
occlusal anatomy, we also need to add 0.1mm for cement spacer film on 
the die and 0.1mm for super eruption of the prepared tooth bringing a real 
world grand total of 2.4mm occlusal reduction on a molar to meet all the 
criteria and have a “pretty” e.max crown with anatomy. 

The intent of this article is not to list all the manufacturer’s protocol, which 
can readily be found on the Internet, but to bring a simple and common 
sense approach to successful all-ceramic restorations. The following Rule 
of Thumb list is designed to help you quickly determine what type of all-
ceramic restoration is appropriate to prescribe for the amount of reduction 
attained. If the following reduction measurements are not possible or 

practical the better restorative option may be one that is not all-ceramic. 

Posterior e.max:
Occlusal reduction….2.4mm
Axial wall reduction……….1.7mm
360 Butt margin reduction…1.2mm

Anterior e.max:
Lingual surface….1.5mm
Incisal reduction…2.0mm
Labial reduction…1.5mm
360 butt margin….1.0mm

Posterior full contour Zirconium restorations:
Occlusal reduction….1.5mm
Axial wall reduction…1.3mm
360 Butt margin reduction….8.0mm

Anterior layered zirconium based restorations with zirconium lingual:
Lingual….1.0 mm
Incisal….2.0
Labial…1.5mm
360 Butt margin…1.0mm

Conclusion:  An e.max or zirconium based all-ceramic restoration that is 
doomed for failure can last years before breaking. The best option is to do 
them right the first time which first and foremost requires the dentist to 
reduce enough for adequate strength of the prescribed material and the 
laboratory to handle the materials correctly.  

About the Author
Dave Andrus has owned and operated Diamond Dental Studio in Byers, 
CO for 29 years. He has been a technician for 37 years and can be reached at 
andruscompanies@netecin.net or (303) 822-6666.
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CLINICAL

H
ow do you know if you should take the time to 
read this article?

•  If your all-ceramic restorations come back 
from the laboratory or out of your in-office mill with 
little to no occlusal anatomy.

•  If the margins of your all-ceramic restorations come back from the 
laboratory or out of your in-house mill short or  bulky.

•  If your laboratory has had to reduce an opposing tooth for an all-ceramic 
restoration more than once in the last two years.

•  If your laboratory has suggested an alternate all-
ceramic restoration than you prescribed.

•  If your laboratory has suggested a metal based 
restoration rather than your prescribed all-ceramic 
restoration.

•  If you have had any all-ceramic restorations fail up 
to five years after being placed.

•  If you have had an all-ceramic restoration fail at the 
seating appointment.

•  If you believe any of the above scenarios is normal with all-ceramic 
restorations.

One of the most frequent questions I am asked regarding all-ceramic 
restorations is, “what material would be best to use on a particular case?” 
The answer is always “It depends.” The vast number of all-ceramic options 
available in dentistry with their list of indications and contra-indications 
present a restoration Rubik’s cube where all the colors must match perfectly 
on all sides of the puzzle to achieve the highest degree of success.  The 
risk of catastrophic failure increases exponentially with each seemingly 
insignificant protocol that is not met in the laboratory and in the dental 
office.

When our restorative choices were limited to PFM’s and gold crowns, 
the options available to technicians to “make cases work” were almost 
unlimited. Technicians could make any type of preparation work on just 
about any case.  If the margin design was a feather for a PFM, we could 
use a metal collar.  If the occlusal clearance was limited, we could create 
a metal occlusal.  If the distal molar clearance on a bridge wasn’t enough 
for porcelain, we could make it an all-metal abutment and make the 
more anterior units PFM’s. In-office adjustments and cementation were 
almost an afterthought as the choice of rotary instrumentation, cements 
and cementation techniques were mostly up to the personal choice of the 

clinician. Dentistry has experienced a 
paradigm shift in that we have seemingly 
unlimited number of all-ceramic 
restorative options but they leave an 
extremely limited number of options 
available to technicians and dentists to 
“make cases work” when all the criteria 
are either not attainable or not met. 

All-ceramic restorations have brought 
the necessity for the dentist-technician 
collaboration to an all-time high. On 

the technician’s side there are two primary factors that can cause an all-
ceramic restoration to have a catastrophic failure; fabricating prosthesis 
on cases where the dentist has not followed correct reduction protocol 
for the requested material and incorrect laboratory procedures.  When 
the reduction and margin design protocol has not been followed by the 
clinician, the list of viable options for long term success is almost non-
existent because the end result most often is an all-ceramic restoration 
that is too thin to survive the forces in the mouth resulting in catastrophic 
failure. The most common technique infraction technicians make is not 
following correct firing procedures, which usually means the technician 
has rushed the heating and/or cooling procedure when the restoration is 
going into or coming out of the porcelain oven. Rushing the firing cycle 
can create residual stress in the porcelain resulting in fractures that may not 
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Number 8 layered e.max crown immediately after delivery.  
Excellent clinical results can be achieved when manufacturer’s 

requirements are followed by clinician and technician.
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“One of the most frequent 
questions I am asked 
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restorations is, “what material 
would be best to use on a 

particular case?”  The answer 
is always, “It depends.”  
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