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Comprehensive communication be-
tween the clinician and technician

ensures predictable esthetic treatment
results.1-3 From the initiation of treat-
ment with the diagnostic work-up, to
completion of the definitive restoration,
effective laboratory communication is
key to clinical success. If communication
is compromised along the treatment
pathway, the end result may not come
out the way it was envisioned. When
communication errors occur, the clinician
and technician typically point fingers and
blame each other for a treatment out-
come that has missed the mark. Given
the clinician’s desire to create restorative
results that meet the high esthetic de-
mands of patients, laboratory communi-
cation must consist of more than the
final impression and a laboratory pre-
scription noting the choice of crown and
selected shade. To facilitate predictable
restorative results, the clinician must
communicate to the technician essential
esthetic information including the de-
sired tooth position, arrangement, con-
tour shade, and surface texture. This arti-
cle will discuss the specific factors that
need to be communicated to the techni-
cian to obtain predictable treatment results. 

DIAGNOSTIC
Before beginning treatment on an-

terior esthetic cases, it is often neces-
sary to perform a diagnostic wax-up or
mock-up. This is especially true if sig-
nificant changes in tooth position are re-
quired. If you as the treating clinician are
going to perform the diagnostic wax-up,
information with regard to the desired
tooth position, tooth length, and tooth
shape may be rather intuitive. However,
most dentists do not have the desire or
time to diagnostically wax their own cas-
es, so this step is delegated to the tech-
nician. Essentially, the diagnostic wax-up
is only as good as the information the

technician receives from the clinician.
While it is true that the quality of wax-
up varies from technician to technician,
it is the responsibility of the dentist to
provide the technician adequate guid-
ance regarding where the teeth should be
positioned. The restorative dentist should
not only send the technician diagnos-
tic models that can be mounted using
a facebow and bite records, but clinical
photos of the patient should be sent as
well. Clinical dental photography is an
essential tool to help relay valuable infor-
mation on the patient’s face, smile, and
teeth.4 The purpose of the photographs
is to enable the technician to see the
teeth as they relate to the frame of the
smile and in the patient’s face. Hence,
two of the most important photographs
to send to the technician are with the lips
in repose and a full smile. Other pho-
tos that reveal the relationship of the
incisal and occlusal planes can be sent
as well (Figure 1A through Figure 1C).
Specific notes with regard to which teeth
to lengthen and/or shorten and by how
much should accompany the photo-
graphs and models. In addition, infor-
mation about the patient (eg, male or
female) as well as any patient input on
arrangement and contour should also be
sent. With this information, the tech-
nician can accomplish the goals of the
wax-up while putting their specific “artis-
tic touch” on the case (Figure 2A and
Figure 2B).

Once completed, the diagnostic wax-
up can be used for a multitude of
purposes. It can be used to fabricate
a preparation reduction guide and to do
a rapid “mock-up” in the mouth. Most
importantly, the contours from the di-
agnostic wax-up are used to fabricate
the provisional restorations. The goal of
the provisionals is to approximate the
position, contour, and shade of what is
anticipated in the definitive restoration.
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By this point in treatment, it has main-
ly been the vision of the clinician and
the technician that have dictated the
proposed tooth position and contours.
However, fabricating the provisionals
and seating them in the mouth gives
the patient the opportunity to evaluate
the proposed contours as well as give
their feedback to tooth position and
contours. This author typically has the
patient return to the clinic 1 to 2 weeks
after the provisionals are placed for a
provisional check and for the patient’s
feedback. At this appointment the es-
thetics and occlusion of the provisionals
are evaluated and changes requested by
the patient are integrated.

INFORMATION FOR
THE TECHNICIAN

Provisional Model
Once the patient and the clinician

agree on the esthetics and function of
the provisional restorations, the infor-
mation can be used as a “blueprint” for
the final restoration (Figure 3A and
Figure 3B).5 At this point, a model of
the provisional restoration and dental
photography should be all that is need-
ed to provide the technician with ade-
quate information to finish the case. To
give the technician the exact information
on tooth position, tooth length, and
arrangement in three dimensions, an al-
ginate impression is taken of the provi-
sional restorations along with a facebow.
The technician can then mount the mo-
del of the provisionals and make an
incisal index or use it for measurements
and comparison when baking the defin-
itive restorations (Figure 4). As in the
diagnostic phase, it is vital to give the
technician some photographs of the pro-

visionals in the patient’s mouth (Figure
3A and Figure 5). This again enables the
technician to see the contour and arrange-
ment of the provisionals in the mouth and
how they relate to the frame of the smile.

Shade
Although the patient can be sent to

the technician for a custom shade, it
may not always be convenient—espe-
cially when working with a technician
from another city or country. If this is
the situation, dental photography plays
a crucial role in capturing information
for the technician on the shade of the

teeth as well as the surface texture.6

When taking shade photographs there
are two essential factors to consider.
First, ensure that the associated shade
number in the photograph can actual-
ly be seen. If the number of the shade
tab cannot be seen it makes it impossi-
ble for the technician to get any infor-
mation. The second consideration is
how the camera is positioned with re-
spect to the teeth. If the camera is posi-
tioned directly perpendicular to the
teeth or the shade tab, there is a tenden-
cy to get too much “bounce” or “reflection”
from the flash, which will prevent the tech-

Figure 1A through Figure 1C Initial presentation of a 38-year-old female reveals generalized acid corrosion. Moderate-to-severe tooth structure loss is
present on the palatal of teeth Nos. 8 and 9 with continual chipping and shortening of the incisal edges.
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Figure 2A and Figure 2B The diagnostic wax-up was performed on teeth Nos. 8 and 9 to regain
the original contours and esthetically lengthen the teeth.
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Figure 3A and Figure 3B The completed tooth preparations on the central incisors (A). A pre-
paration reduction guide made from the diagnostic wax-up was used to control the amount of tooth
structure removal. The completed provisional restorations (B). The goal of the provisionals is to try and
approximate the position, contour, and shade of what is anticipated in the definitive restoration.  



nician from being able to see the colors
in the teeth or tab (Figure 6A). Ideally,
the shade tab(s) is positioned just under
the incisal edge so that it is in the same
plane as the natural tooth or provision-
al. The camera is then positioned at an
angle slightly above perpendicular so
that the flash is not directly reflected
(Figure 6B). Closer, more detailed pho-
tos can be taken of the teeth without the
shade tab in place. Positioning the cam-

era from slightly above perpendicular
will capture the characterization of the
incisal edge (Figure 7A). To obtain in-
formation related to the surface texture
and finish of the teeth, the camera is
positioned perpendicular to the teeth to
allow the flash to reflect the surface
(Figure 7B).

Given the ease of use and immedi-
ate results, the majority of dental pho-
tography today is accomplished digitally.

However, along with this ease of use arise
some issues that did not exist with 35-
mm film cameras. When using digital
photography for shade images it must
be realized that similar cameras from dif-
ferent manufacturers each have their
own interpretation of “color.” Although
the relative color from all of the cameras
may be used successfully for patient con-
sultations, presentations, or before/after
photographs, what is needed for the
shade photographs is “accurate” color.
To obtain “accurate” color, the images
can be taken into a photo-editing pro-
gram (eg, Adobe Photoshop) and color-
corrected. Another issue that arises is
how the images are viewed. There can
be significant variability in the color of
images when viewed on monitors from
different manufacturers as well as dif-
ferent monitors from the same manu-
facturer. So, the colors within the shade
photograph that you are seeing on your
monitor may not be identical to the
same image being viewed by your tech-
nician on their monitor. Although there
is a standard shade tab in the photo-
graph, the technician can be influenced
by a monitor, for example, that displays
too much red or too much green. To
overcome the variability with different
monitors, monitor calibration software
(eg, Eye-One Match, GretagMacbeth)
can be used. This software looks at the
characteristics of the monitor it is cali-
brating by analyzing different colors and
comparing it to what it knows the colors
should look like. It then writes a profile
for the specific monitor that allows all of
the images viewed to appear more color-
accurate. Ideally, the same software is
then used on the technician’s monitor,
thus producing color images similar to
those viewed on the clinician’s moni-
tor. Lastly, one should keep in mind
the lighting conditions that are present
during monitor use. The author’s tech-
nician works in a bright environment
with significant natural light present.
Although this is useful when working
with ceramics, it can dramatically dif-
fuse the quality of the image as viewed
on the monitor. The solution to this
challenge is to have the monitor view-
ing occur in a different location, or forgo
viewing on the monitor and use printed
images instead.

Figure 7A and Figure 7B A close-up photograph of the tooth to be matched (No. 9) will show the
characterization of the incisal edge by positioning the camera from slightly above perpendicular (A).
For information on the surface texture and finish of the tooth, the camera is positioned perpendicular
to the teeth to increase the amount of flash reflection (B). 
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Figure 6A and Figure 6B If the camera is positioned directly perpendicular to the teeth, or as in this
example the A2 shade tab, there is a tendency to get too much “bounce” or “reflection” from the
flash (A). This will significantly diminish the ability of the technician from properly seeing the color of
the shade tab due to the excessive light reflection. The shade tab(s) should be positioned just under
the incisal edge so that it is in the same plane as the natural tooth or provisional (B). The camera is
then positioned at an angle slightly above perpendicular so that the flash is not directly reflected.

Figure 4 A diagnostic model of the provisionals
can give valuable 3-dimensional information to
the technician when fabricating the definitive
restorations. Here, putty is used to make an
incisal index of the provisionals.

Figure 5 A photograph of the provisional
restorations in the mouth enables the technician
to see the contour and arrangement of the pro-
visionals in the mouth and how they relate to
the frame of the smile.  
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An alternative to the more tradi-
tional methods of visual shade analysis
and transfer is to use a contemporary
digital-shade–analysis device.7-9 These
devices use an intraoral colorimeter or
spectrophotometer and have been shown
to provide accurate and repeatable shade
determination. Aside from the obvious
advantage of predictable shade analysis
is the ability of some systems to per-
form a “virtual” try-in, thus allowing the
technician to verify the color accuracy
of the fabricated restoration before being
tried in clinically. Although these de-
vices provide accurate overall color, they
often have difficulties representing areas
of “translucency” and “internal charac-
terization.” To resolve this problem, the
information can easily be obtained and
supplemented with conventional digi-
tal photography.

CONCLUSION
This article describes specific factors

that need to be communicated to the
technician to obtain predictable treat-
ment results. Communication between
the restorative dentist and the laboratory
technician is essential to the function
and esthetics of the definitive restoration
(Figure 8A and Figure 8B). It is imper-
ative that the clinician and technician

work as a team to ensure the predict-
ability of the final result. 
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Figure 8A through Figure 8C The definitive restorations on the solid model and after adhesive
cementation in the mouth. The final result restores the form and function of the central incisors,
recreating the natural esthetics of the smile.
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Dental photography
plays a crucial 

role in capturing
information 

for the technician
on the shade 
of the teeth as

well as the 
surface texture.
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