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A visit to the dentist has 

historically been fraught 

with inconveniences and 

hardships, particularly 

when more complex 

issues such as crowns, 

veneers, inlays or onlays 

need to be addressed.  

Since my graduation from 

dental school in 1993, I 

have always sought out 

newer and better ways of 

making the dental 

experience a better one.  

Perhaps the most 

profound technology that  

I have run across has 

been CAD/CAM 

technology.  At the time 

of our integration of 

chairside CAD/CAM 

technology  in 2006, only 

4% of U.S. dentists 

possessed this 

technology, and very few 

actually mastered it.  To 

date, I have spent literally 

1,000s of hours studying, 

improving, and perfecting 

this modality to allow my 

patients to reap the 

benefits of same day, 

permanent, esthetically 

superior, all-ceramic 

dental restorations.  

Please browse to get an 

appreciation for the art 

and science of CAD/CAM 

Dentistry, the wave of the 

future... 

NOTE:  though the CEREC 

chairside CAD/CAM system was 

used for the creation of this 

informational volume, other CAD/

CAM technologies exist which 

can achieve a similar result.  

Consult your dentist as to his or 

her preference in systems.                             

The Art and Science of CAD/CAM Dentistry

 

Nick Yiannios DDS, AACCD
Accredited member, The Academy of CAD/CAM 

Dentistry
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Traditionally, fillings used 

to restore teeth were 

made out of either silver 

amalgam alloy or gold.  

About 40 years ago, white 

alternatives became 

available to the dental 

profession. At first, these 

white fillings were quite 

ineffectual in that they did 

not look natural, would 

stain, leak, and debond 

(fall off) easily.  In the latter 

half of the 20th century, 

bonding technology 

became far more reliable. 

 As the bonding 

technology improved, so 

did the white filling 

materials themselves.  By 

the late 1980's, white 

fillings were now less 

prone to leaking, staining, 

and debonding, and 

started to become an 

accepted standard of 

care.  The biggest 

drawback was the fact 

that as they were 

hardened in place, they 

would shrink and 

subsequently leak.  This 

shrinkage problem 

continues to this day to 

some degree, limiting 

long-term white or 

composite filling usage to 

small to medium sized 

cavities. In larger cavity 

situations, white 

composite filling usage 

will typically fail after only 

a few years of service. 

On the other hand, milled 

all-ceramics do not 

shrink, and are designed 

to fit the cavity walls very 

accurately.  The fit is so 

accurate, that once 

bonded in place they 

actually help strengthen 

the tooth.  Consequently, 

one can expect many 

more years out of a milled 

ceramic filling than a 

white filling of comparable 

size. 

BOTTOM LINE:  White 

composite fillings are 

effective in small to 

medium cavity situations, 

while milled all-ceramic 

alternatives are best 

suited for larger cavity 

situations.  White fillings 

shrink slightly upon 

hardening while milled all-

ceramics do not shrink, 

THUS THE CERAMICS 

LAST LONGER, LEAK 

LESS, AND TEND TO BE 

MORE RELIABLE OVER 

TIME.

White fillings vs. All-ceramics...
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Anterior/Front 
teeth
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CAD/CAM porcelain crown and veneer ex.
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This college student was 
hit in the face with a 

baseball bat a year ago 
and wasn't too happy with 

what his old dentist had 
done for him.  He drove 
300 miles from school to 

give CAD/CAM dentistry a 
try...

2 1/2 hours, one CAD/
CAM crown and one CAD/

CAM veneer later, the 
patient drove back to 

school a much happier 
young man!
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2 old porcelain veneers 
replaced in the office over 

a 3 hour time period...
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A CAD/CAM all-porcelain 
crown done in the office in 

90 minutes or so...

An old porcelain fused to 
metal crown that's not 

only unsightly, it's leaking 
and there's decay 

underneath it...
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A broken front tooth 
repaired in the office with a 
CAD/CAM crown in under 

2 hours...
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A more complex case, step by step, follows...
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A 29 year old male patient 

presented with 4 old upper 

porcelain veneers.  They were 

about 8 years old and were failing 

him prematurely.  Matt had never 

been happy with their look 

anyway.  He dreaded having to 

deal with temporaries again and 

was thrilled to hear that these 

porcelain veneers could now be 

done in a single visit!  All four 

teeth were healthy and Matt had 

a stable, appropriate bite. 

Medical history:  non-contributory.  

Matt was healthy and on no 

medications.

Chief Complaint:  “I’d love to 

have these done right!”

Diagnosis:  Four faulty and 

unsightly upper porcelain 

veneers.

Plan:  As a prerequisite, Matt 

desired to bleach his natural 

teeth.  This was done after the 

first set of photographs were 

taken and before the definitive 

appointment when his veneers 

would be replaced.  Matt was 

displeased not only with the 

shape and lengths of his old 

veneers, but the shade or color 

as well.  It was decided that we 

would completely change the 

situation  temporarily bonding to 

his old veneers, and then "xerox" 

the new shape/length, etc using 

in-office chairside CAD/CAM to 

produce his new porcelain 

veneers THAT SAME DAY.

Materials:  Four  porcelain blocks 

were selected as a best match 

for Matt's new smile.  Glazes and 

stains were used for in-office 

customization prior to bonding the 

porcelain veneers.

Treatment:  Four new porcelain 

veneers were fabricated and 

bonded into place for Matt the 

same day...!

Veneer Case:   Matt needs 4 new veneers...
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The 4 old, leaking porcelain 
veneers on Matt's top front teeth...
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The old porcelain veneers 
are removed...
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Picture's are 
taken...

RATHER than a 
mold as in 
conventional 
dentistry.  This 
photographic data 
is then sent to a 
computer where 
the information is 
used to create  
new veneers by 
the doctor himself, 
moments later 
while the patient 
watches (right)...
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Software manipulation of 
the prepared tooth which 

was obtained from the 
imaging data...
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Diamonds milling the veneers out of solid 
porcelain...
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1 of the Milled 
veneers
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Porcelain Glazing Oven
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This is where we manipulate 

the porcelain to make the 

restoration match your 

adjacent teeth.  Various colors 

and combinations of colors 

produce translucencies, stains, 

crack imitations, etc.  After 

these stain applications, a 

glaze is also painted over the 

porcelain and then we fire the 

tooth in an oven under very 

high temperatures to not only 

permanently integrate these 

colors into the restoration, but 

to also greatly increase the 

strength of the restoration.  

Akin to glazing pottery, what 

emerges from the oven is 

smooth to the tongue and 

ready for bonding to the tooth.    

In Matt's case, opacious white 

was used to imitate his 

chalkiness and 2 different 

saturations of blue were used 

to imitate his translucent biting 

edges...

Customization;  In-office Stain and Glaze
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Matt's new porcelain veneers later that day!
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So what about back teeth?
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Fabrication of a conservative 
porcelain ONLAY to repair a 
molar with a fractured cusp.
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A molar Onlay for strength...
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A cracked molar needs an onlay...
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Another onlay...
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A huge cavity underneath an old gold 
restoration needing an onlay...
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A crownlay milled over today's root canal...
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CAD/CAM adjunctive technology
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The blues, yellows, ochres, browns, the cracks; 

these are all mimicked through the application of 

colors of differing hues and saturation.  The 

application of heat and pressure serves to not only 

permanently integrate these changes into the dental 

restoration, but also strengthens the porcelain on a 

molecular level.  This is one of the supreme 

advantages of having these types of restorations 

fabricated; the artistic part...  This is something 

that can't really be taught, your dental 

professionals either have it, or they don't.

In the event of a front tooth situation where there is 

an almost transparent edge at the tip of the teeth, 

sometimes a cutback and manual layering of 

porcelain will be used to mimic the adjacent natural 

teeth.  This is VERY technique sensitive and can 

produce amazingly natural anterior restorations!

There are certain types of porcelains, nicknamed 

"blue blocks", that are just that, blue.  This type of 

block comes in a blue, softer phase which is 

millable, and then once stained and glazed under 

extreme heat and pressure, changes color to 

match tooth structure with the added advantage of 

being stronger than the other porcelains available 

for CAD/CAM restorations.  These blue blocks are 

chosen in situations where great strength is needed 

as they are at least twice as strong as the normal 

millable porcelains.

                                                        

The Art of Stain and Glaze
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A useful adjuct to assist  CAD/CAM 

imaging as a wet, bloody surgical 

field is not conducive to proper 

imaging.  Without accurate pictures, 

the fabrication of a properly fitting 

crown, onlay or veneer cannot be 

accomplished.  The laser energy is 

used to cauterize the vasculature 

surrounding the tooth in question 

as needed.  Oftentimes, the old 

fillings or decay that must be 

removed from the tooth rests well 

below the level of the gum tissues.  

As the edges of the restoration 

must reach below into these areas, 

the laser provides a clean view of 

the margin, or seal, of the 

restoration during imaging.

Occasionally the laser energy is 

again utilized to cauterize just prior 

to bonding the restoration in place, 

as a proper bond can only take 

place in a dry field, without the 

presence of blood or blood 

products.

Soft tissue diode lasers
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Proper visualization of dental 

structures is paramount to a 

successful outcome, especially when 

dental adhesive bonding is involved.  

As previously mentioned, proper 

imaging for CAD/CAM dentistry is 

dependent upon a dry field.   Two 

excellent options to accomplish this 

goal exist.  The first is called a 

rubber dam (see above).  This 

rubber-like barrier quite effectively 

isolates one or more surrounding 

teeth with a clamped on "raincoat" 

of sorts.  The rubber dam is 

effective but does nothing about 

lighting or vacuuming the operative 

field.  

The second more modern option is  

a soft plastic device which is 

hooked up to a vacuum, clearing the 

mouth of fluids while simultaneously 

retracting the cheek, floor of the 

mouth, and tongue.  This apparatus 

is also capable of illuminating the 

operative field utilizing fiberoptic 

lighting, allowing for better 

visualizaition of the procedure, which 

ultimately leads to a superior 

outcome.  The device also serves to 

prop the patients mouth open 

gently, allowing the jaw muscles to 

relax so that there will be less 

subsequent post-operative 

inflammation and soreness.  The 

vacuum also serves to clear the field 

of such noxious by-products as the 

mercury in amalgam/silver fillings 

which are very frequently removed 

from teeth prior to CAD CAM 

procedures.  As the mercury vapors 

are most toxic upon removal of 

these old fillings, the vacuum serves 

to protect both the dental staff and 

patient from the toxic fumes.  Lastly, 

this isolation device is used for the 

insertion of the all-ceramic CAD/ 

CAM restorations, as the vacuum 

also serves to draw the humidity, as 

well as the fluids, out of the 

operative site, allowing for optimal 

bonding to take place.  

The final, least effective option for 

isolation would include the usage of 

cotton rolls and cotton 2x2's for 

isolation.  As the cotton becomes 

saturated, the field becomes wet, 

requiring constant replacement.  This  

most traditional and inexpensive 

modality is inadequate for the fluid 

sensitive bonding procedures 

necessary for effectively luting CAD/

CAM restorations in place.

Isolation
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Glossary of dental restorations...
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So what's a...?

(Listed from most conservative to least 
conservative...)
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Porcelain veneer...

PORCELAIN VENEER:  Thin, customized 
porcelain shell (akin to "porcelain wallpaper") 
usually used to cover front teeth, with the 
intention of changing the shape, position, 
and/or color of the treated teeth...
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Porcelain inlay...

PORCELAIN INLAY:  A precision-crafted porcelain 
insert made outside of the mouth which is chemically 
bonded between the bumps, or cusps of BACK teeth.  

Generally used in larger cavity situations when 
considerable surface area needs replacement, inlays 
STRENGTHEN the tooth to an almost virgin state...  
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Porcelain onlay...

ONLAY:  More conservative than a full crown, 
but less conservative than an inlay, an onlay 

covers one or more of the bumps, or cusps of 
BACK teeth...
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Porcelain crownlay...

CROWNLAY:  less conservative than an onlay, but 
more conservative than a full coverage crown.  This 

restoration type leaves much of the natural outer 
walls of the treated teeth alone.  A crownlay is often 

used to cover root canal treated back teeth...
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Porcelain crown...

CROWN:  A "CAP" or full coverage restoration  
used to cover most all of the exposed surfaces of 

FRONT or BACK teeth...

42



For more information:  acadcamdent.com
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All cases in this volume accomplished by:
Dr. Nick Yiannios
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All Photography in this volume copyrighted by:
Dr. Nick Yiannios
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Dr. Nick Yiannios practices cosmetic 

and restorative dentistry in Ridgedale, 

Missouri.  He holds a B.S. degree in 

Microbiology from Texas A&M 

University, and his D.D.S. from the 

University of Texas Health Science 

Center at San Antonio Dental School.  

He is a Fellow of the Academy of CAD/

CAM Dentistry.






