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Abstract
Due to its reproducibility and precision, digital tooth shade determination is superior to its analog counterpart, 
which is strongly subject to external influences. For restorations in the aesthetically exposed area or, for 
example, variably colored preparations, additional means (e.g. photograpy) can be useful.

1. Digital tooth shade determination is superior to an-
alog methods, as it provides reproducible and more 
accurate results [1-4].

a. Analog tooth shade determination is classically
performed by comparing color samples to the tooth
directly. Shade guides have become increasingly
systematic over time, due, for example, to the intro-
duction of the VITA System 3D Master. Furthermo-
re, special shade guides have been developed for
bleaching applications. However, analog color de-
termination is always influenced by various factors
[5,6]
i. Light source (light temperature and intensity)
ii. Contrast effects (hue, saturation, brightness con-
trast)
iii. Color vision capabilities of the practitioner or
dental technician
iv. Metamerism vs. translucency
vi. Opalescence

b. In contrast, digital tooth shade determination is
only affected by a few external influences. While
results are not comparable across various color de-
termination systems [4], there is high consistency
among devices of one type [7]. Electronic shade
determination systems are not only able to pro-
vide – like analog shade samples – shade sample
information (e.g. VITA „classical“ A2), but also the
shade coordinates (e.g. Lab or HCL) for the unam-
biguous characterization of the individual tooth
shade. It can also be used to confirm tooth color in
the laboratory as part of the quality control process
during denture manufacture.

2. Electronic color determination systems are often
unable to supply complete tooth color information,
and the additionally required information must be
linked to digital images using a suitable software

application. However, this also means that the 
trained eye of an experienced user is still neces-
sary in order to correctly localize and subsequently 
reproduce the effects of a tooth, e.g. opalescence 
and translucent areas. 

3. In addition to external influencing factors, various
object-associated factors modulate the object color.
Essentially, these include [8,9]:

a. The preparation (or, when relevant, implant abut-
ment) color

b. The color of the mounting system (usually an ad-
hesive system) and its material thickness („cement
gap“)

c. Material (various ceramic materials) and material
thickness (insofar as this can be implemented de-
pending on the available space; therefore, implant
location and orientation should be selected with
regard to the design of a sufficient emergence pro-
file, but also with regard to producing a sufficiently
thick ceramic restoration)

d. Reflective phenomena (surface texture)

4. In the case of single-tooth restorations in the
aesthetically exposed area, it is helpful (in addition
to digital tooth shade determination and photogra-
phy) to consult the expertise of a dental technician
for a visual shade determination, as the combined
effects of these resources often make it easier to
match the color of the existing dentition.
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