“&({\nal SCiB”ce

&
19 (S

&

%8 S
% =74_mm|\\“\Q

0

ISSN- O: 2458 - 868X, ISSN-P: 2458 — 8687

National Library of Medicine - ID: 101731606

<nal Jo,
w“““a Urngy

R\

v °
%) &
7 o

7 s ¥

International Journal of Medical Science and Innovative Research (IJMSIR)
IIMSIR : A Medical Publication Hub
Available Online at: www.ijmsir.com
Volume — 11, Issue — 3, June — 2026, Page No. : 199 — 203

Color Science and Shade Selection in Prosthodontics: A Comprehensive Review

!Dr Mohammed Abdul Rafe, Dental Implantologist |Clinical Researcher| Clinic Coordinator, Swami Vivekanand Dental
Hospital and Research Centre, Chhatrapati Sambhajinagar, Maharashtra

2Dr. Namrata Baste, MDS Student, Department of Prosthodontics, Chhatrapati Shahu Maharaj Shikshan Sanstha's Dental
College and Hospital, Kanchanwadi, Chhatrapati Sambhajinagar, Maharashtra

3Dr Mohammed Abdul Rehman, Lecturer, Forensic Medicine and Toxicology, JIIU’s IIMS&R Medical College and Noor
Hospital, Warudi, Badnapur, Dist. Jalna

“Dr. Nazish Baig, MDS, Professor and PG Guide, Department of Prosthodontics, Chhatrapati Shahu Maharaj Shikshan
Sanstha's Dental College and Hospital, Kanchanwadi, Chhatrapati Sambhajinagar, Maharashtra

°Dr. Shivani Kapoor, MDS Student, Department of Prosthodontics, Chhatrapati Shahu Maharaj Shikshan Sanstha's Dentall
College and Hospital, Kanchanwadi, Chhatrapati Sambhajinagar, Maharashtra

Corresponding Author: Dr. Namrata Baste, MDS Student, Department of Prosthodontics, Chhatrapati Shahu Maharaj
Shikshan Sanstha's Dental College and Hospital, Kanchanwadi, Chhatrapati Sambhajinagar, Maharashtra.

Citation this Article: Dr Mohammed Abdul Rafe, Dr. Namrata Baste, Dr Mohammed Abdul Rehman, Dr. Nazish Baig,

Dr. Shivani Kapoor, “Color Science and Shade Selection in Prosthodontics: A Comprehensive Review”, IJMSIR — June —

2026, Vol — 11, Issue — 3, P. No. 199 — 203.
Type of Publication: Review Article
Conflicts of Interest: Nil

Abstract

Achieving optimal esthetics in prosthodontic restorations
remains one of the most challenging aspects of
restorative dentistry. Among all esthetic determinants,
shade selection plays a crucial role in the success of fixed
and removable prostheses. Accurate shade matching
depends on understanding the principles of color science,
translucency, opalescence, and the interaction of light
with dental materials. Human wvisual perception is
influenced by several factors including age, fatigue,
illumination, and surrounding colors, which makes visual
shade selection Advances in

highly  subjective.

instrumental color measurement such as

spectrophotometers and colorimeters have improved the

reliability of shade determination. This review discusses

the fundamental principles of color perception, optical
phenomena of natural teeth, classification of dental
porcelains, shade guides, and contemporary methods of
color determination in prosthodontics.

Keywords: Shade Selection, Color Perception, Dental
Ceramics, Translucency, Spectrophotometer,
Prosthodontics

Introduction

Esthetics has become an integral component of modern
prosthodontics. Patients increasingly demand restorations
dentition not

that harmonize with natural only

functionally but also visually. Color matching in
dentistry is a complex process because natural teeth are
polychromatic, translucent, and exhibit dynamic optical

properties. The successful reproduction of tooth color
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requires scientific understanding of hue, value, and
chroma, as well as clinical expertise in shade selection.
Incorrect shade selection often leads to patient
dissatisfaction and restoration failure. Therefore,
knowledge of color science and its application in
prosthodontics is essential.

Historical Perspective

Shade matching in dentistry has evolved significantly
over the past century. Early prosthodontic restorations
relied entirely on operator experience. The introduction
of standardized shade guides, particularly the Vita
classical guide, revolutionized shade selection. Later,
Munsell’s color system provided a scientific basis for
organizing color according to hue, value, and chroma.
With advancements in technology, instrumental methods
such as spectrophotometers and digital imaging systems
have emerged, improving precision and reproducibility.
Teeth and Esthetics

Natural teeth exhibit unique optical characteristics that
contribute to their esthetic appearance. These include:

e Color

e Translucency

e Surface texture

e Fluorescence

e Opalescence

Enamel is relatively translucent, while dentin contributes
significantly to the overall hue and chroma. The
interaction between these layers determines the final
perceived tooth color.

Perception of Color

Color perception is a psychophysical phenomenon
involving three components:

1. Light source

The human eye perceives wavelengths ranging from
400-700 nm. The retina contains rods and cones
responsible for visual interpretation. Color perception
varies among individuals and is influenced by
environmental and physiological factors.

The three dimensions of color are:

e Hue: Dominant wavelength (yellow, red, blue)

e Value: Lightness or darkness

e Chroma: Saturation or intensity

Among these, value is considered most critical in dental
shade selection.

Color Phenomenon

Physical Concept

The physical aspect of color depends on reflection,
absorption, and transmission of light by dental tissues
and restorative materials.

Psychophysical Concept

This explains how the brain interprets visual stimuli.
Even when physical properties remain constant,
perception may vary due to observer-related factors.
Metamerism

Metamerism refers to two objects appearing identical
under one light source but different under another. This is
a common challenge in shade selection.

Types:

e Object metamerism

e Observer metamerism

e [lluminant metamerism

To reduce metamerism, shade matching should be
performed under standardized daylight conditions.
Contrast Effect in Shade Selection

Surrounding colors influence visual perception.

Types:

2. Object Simultaneous Contrast
3. Observer Adjacent colors alter perceived shade. 8
Successive Contrast Q\|
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Prolonged viewing causes retinal fatigue.

Areal Contrast

Size of surrounding area affects perception.
Advance-Recess Phenomenon

Warm colors appear closer, cool colors recede.

This explains why lip color, clothing, and operatory wall
colors affect shade selection.

Translucency

Translucency is the property allowing partial passage of
light. It is essential for natural appearance.

Factors affecting translucency:

e Thickness of ceramic

e Surface texture

e Opacity of dentin

e Light scattering

e Cervical opacity

Higher translucency provides vitality but may
compromise masking ability.

Opalescence

Opalescence is the phenomenon where enamel reflects
shorter wavelengths (blue) and transmits longer
wavelengths (orange-red). It contributes to incisal halo
and vitality.

This property must be reproduced in esthetic ceramic
restorations.

Classification of Porcelain

Dental porcelains are classified as:

According to composition:

o Feldspathic porcelain

e  Aluminous porcelain

e Glass ceramics

According to layering:

e Opaque porcelain

e Body porcelain

e Dentin porcelain

e Translucent porcelain

e Stains and glazers

Each layer contributes differently to final shade
reproduction.

Fundamental Principles of Color Selection

Successful shade selection requires:

e Selection before tooth preparation

e Hydrated tooth surface

¢ Neutral background

¢ Removal of bright lipstick/makeup

e Natural daylight or color-corrected light

¢ Viewing for less than 5 seconds

e Resting eyes between comparisons

Best time: 10 AM — 2 PM for ideal daylight conditions.
Color Selection at Dental Chair

Clinical protocol:

1. Clean the tooth

2. Maintain hydration

3. Select value first

4. Select chroma next

5. Determine hue last

6. Evaluate cervical, middle, and incisal thirds separately
7. Verify under different lighting conditions
Photography has become an important adjunct for
communication with laboratories.

Methods of Color Determination

Visual Method

Most common and economical method.

Advantages:
e Easy
e Quick

o Cost-effective
Disadvantages:

e Subjective

\am |
e Observer dependent o
N

e Enamel porcelain e Affected by fatigue and lighting N
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Instrumental Method

Includes:

Colorimeters

Measure tristimulus values.
Spectrophotometers

More accurate and reliable.
Advantages:

o Objective

e Reproducible

e High accuracy

Studies suggest spectrophotometers are superior to visual
methods in consistency.

Shade Guides in Prosthodontics
Commonly used shade guides:
o Vita Classical

Vita 3D Master

Ivoclar guide

Bioform guide

Chromascop

An ideal shade guide should:

Cover complete color range

Be logically arranged

Match ceramic systems

e Have consistent manufacturing
The Vita 3D Master offers better systematic arrangement
compared to Vita Classical.
Factors Affecting Shade Selection
Patient factors:

o Age

e Dehydration

e Surface stains

e Tooth morphology

Operator factors:

o Eye fatigue

e Experience

e Color blindness
e Aging
Environmental factors:
e [llumination
e Surrounding colors
e Time of day
These significantly influence accuracy.
Recent Advances
Recent technologies include:
¢ Digital shade matching systems
e Spectrophotometric analysis
e Cross-polarized photography
e CAD-CAM integrated shade analysis
o Atrtificial intelligence-based shade prediction
These systems minimize human error and improve
communication with laboratories.
Conclusion
Shade selection is both an art and a science. Accurate
color matching in prosthodontics requires understanding
optical properties of natural teeth, principles of color
science, and limitations of visual perception. Although
visual shade selection remains widely practiced,
instrumental methods offer superior reliability and
accuracy. Combining scientific knowledge with clinical
judgment remains the key to achieving esthetically
successful restorations.
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