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Selection of tooth colour using
spectrophotometry and a visual method.
A Literature Review.

Seleccion de color dentario utilizando espectrofotometria
y método visual. Revision Bibliografica.

INTRODUCTION.

The demand for esthetic dentistry in clinical practice has been steadily
increasing. When a dental piece is rehabilitated, it is very important
to restore both the morpho-functional characteristics as well as the
aesthetic appearance. Patients consider color as a fundamental criterion
for the success of rehabilitation; therefore, dental chromatics must be
known and understood since discordant color can mean the failure of an
aesthetic result.?

Color measurement is usually done visually, comparing teeth to
standardized color guides, according to the Munsell color space
system in terms of color tone (hue), color value (lightness), and color
chroma (intensity). Tone is the first dimension of color, and it is related
to the perception of wavelengths of light. It is the characteristic that
differentiates some colors from others.

Color value is possibly the most important dimension in dentistry. It is
defined by the amount of black and white within a scale, which is related
to lightness/darkness; and finally, the intensity represents the degree
of saturation, that is, the amount of color existing in the tooth. Improved
color guides, the availability of color devices, and research inhuman color
vision have enhanced the potential to achieve excellent color-matched
restorations.

Currently available methods for tooth color selection can be divided
into two main categories: visual and instrumental. However, the first
method can lead to error when evaluating tooth color and/or tooth
restoration .*® The objective will be to compare the results using a visual
method and a spectrophotometry in the color selection performed by
dental surgeons according to various studies.
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MATERIALS AND METHODS.

The PubMed and SciELO databases were used,
obtaining a total of 1435 articles, with the keywords:
spectrophotometer, tooth color, dental aesthetics.

The inclusion criteria were the following:

- Allthe articles related to tooth color selection.

- Comparative studies between visual and

spectrophotometry methods.

- Systematic reviews of tooth color assessment.

- Lessthan 5 years old articles.

Systematic reviews and human clinical trials in
Spanish and English were included. These were
downloaded, and after reading the abstracts of 42
articles, 13 were selected.

RESULTS.

Color is a physical phenomenon of visual per-
ception, related to the different wavelengths in the
visible area of the electromagnetic spectrum, and is
the consequence of the combination of three factors:
reflected and transmitted light, the object, and the
observer. Thus, tooth color cannot be considered
a stable parameter, but rather varies from one in-
dividual to another, from one dentition to another,
from one tooth to another, and even over time within
the same tooth.*

Comparative studies agree that a potential ad-
vantage is offered by the instrumental method over
the visual method in color selection and highlights
students and even experienced professional are less
likely to correctly select tooth color using the visual
method compared with using the spectrophotometer.
The spectrophotometer used in the studies was
EasyShade, which showed higher levels of agreement
than other instruments.t#3

The Ishihara test should be carried out to exclude
subjects with visual alterations in the selection of
colors, which allows for the detection congenital
protan and deutan defects through the observa-
tion of images, and therefore alterations in the
determination of colors.®

Tone is the first dimension of color and is related
to the perception of wavelengths of light. It is the
characteristic that differentiates some colors from
others. The value of a color is possibly the most im-
portant dimension in dentistry and is defined by the
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amount of black and white within a scale, which
is related to lightness/darkness; and the intensity
represents the degree of saturation, that is, the
amount of color existing in it.2

DISCUSSION.

Frequently, the human eye determines that the
colors of two teeth match each other, even though
one of the teeth has more value. However, outside
the clinic, sometimes the result is not as expected.”

Determining tooth color correctly is an essential
treatment step in aesthetic reconstructive dentis-
try. Factors such as lighting conditions, gender,
age, experience, and the observer's impaired vision
all affect the tone matching process.® The various
lighting conditions can increase the subjectivity
in determining color visually, and not with the
spectrophotometer, which works by measuring the
light energy reflected from objects in intervals of
1-25 nanometers (nm) of the visible spectrum which
has arecord that is obtained in the three-dimensional
coordinates of the CIELAB system. Basically, light
is emitted, and its reflection is measured. Measu-
rements last less than a second and are not notice-
able by the patient.?3?

The spectrophotometer is used to measure and is
based on wavelengths. The use of this type of device
has several advantages; it saves time, it is accurate in
color evaluation, it has a short adaptation period, it
obtains objective results (independent of lighting and
the user) and it has the possibility of standardizing and
reproducing the recorded data.

The most frequently applied method in dentistry,
despite its subjective method to determine color, is
visual determination that compares the tooth with
the standard color of the tooth color guides. This is a
subjective process whereby the tooth and the color
guide are viewed simultaneously under the same
lighting conditions. General variables such as ex-
ternal light conditions, experience, age, and human eye
fatigue can lead to inconsistencies.>®?

The 3D Master Color Guide, which is the most
widely used, was introduced on the market in 1998
with the purpose, according to its manufacturer Vita-
Zahnfabrik, of covering the color space of natural
teeth. It is based on the three-dimensional color
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model and is currently the only color guide on the
market capable of scientifically determining color
by selecting each of the three-color dimensions
individually, in order of value or lightness, intensity
and tint.

Five different levels of lightness are used to create
five groups of color slats, from 1 (lightest) to 5
(darkest).

In turn, there are three levels of intensity, from 1
(least saturated) to 3 (most saturated) in each group.
The saturation or intensity levels (1.5 and 2.5) in
groups 2, 3 and 4 are associated with tint or tone
variations - L (yellow) and R (red).t210

Although the color of the marketed guides is
standardized, they could vary due to parameters
that are difficult to control during their manufacture,
such as coating, layer thickness, and sintering.
However, despite this lack of certainty, the visual
color guides are currently the most used means to
determine color in Dentistry.** When measuring
the color of teeth, all the authors agree that a tooth
is not monochromatic and that the middle third
is the most representative area of the tooth. This
is since the incisal third is very translucent, so its
color perception is affected by its background, and
the color of the cervical third is influenced by the
proximity of the gingival margin.10-12

Currently, visual color selection is still the method
most used by dentists, but according to several
studies, measurements by spectrophotometer allow
for readings that are objective and quantifiable.*®
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CONCLUSION.

The appearance and color of teeth is a complex
phenomenon, that involves many factors, such as
lighting conditions, light scattering, translucency,
and opacity of the tooth structure. It is critical be-
cause small differences in color can make patients
dissatisfied with the results. The incorporation of di-
gital technology in the selection of color by means
of a spectrophotometer allows an objective and
quantifiable measurement to be achieved. Despite the
frequent use of standardized color guides, which have
aided in this selection, operator observation remains a
subjective method, which can be misleading.

Literature shows how the measurement with a
spectrophotometer is more precise and reproducible
than that achieved by the human eye. The main dis-
advantage of these devices compared to traditional
visual methods would be the financial cost of the
devices, which is the reason their use is vyet little
integrated into daily practice. However, the benefits
they deliver allow to achieve an optimal result.
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