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Preface

INTRODUCTION

Head, Neck, and Dental Anatomy, fourth edition is written for dental assisting
students as an introduction to the study of anatomy of the teeth, head, and
neck. A required course in the study of dental science, knowledge of and
familiarity with the head, neck, and dental anatomy is of utmost importance
to a successful and fulfilling career as a dental assistants and dental hygiene
or hygienist. This textbook is an excellent teaching tool and reference manual
for students and professionals.

With superb coverage of specific terminology, appropriate anatomical
illustrations with anatomical descriptions of tooth, head and neck structures,
and so much more, the fourth edition will be an invaluable textbook for
classroom and professional study!

4 e e

WHY WE WROTE THIS TEXT

This textbook was written and continually revised because of the commit-
ment to students and their instructors; it is the most comprehensive and easy-
to-understand textbook about the intricate details of head, neck, and dental
anatomy. Success and future career fulfillment of dental professionals is the
objective in revising this textbook including finding new and better ways to
improve the content and its layout.



ORGANIZATION OF THE TEXT

Head, Neck, and Dental Anatomy is organized in the most advantageous
progression for learning all aspects of anatomy for dental assistants and
hygienists. The text is divided into five distinct sections.

Section I: Introduction to the Oral Cavity consists of four introductory
chapters to teach students the foundations of anatomical terminology and
the basics of dental structures. Chapter 1: Nomenclature covers the primary
and permanent dentitions, their differences, arrangements, and functions.
Chapter 2: Structures of the Oral Cavity discusses surrounding anatomy of the
oral cavity beyond dentition, including the tongue and oral vestibule, among
others, and their functions. Chapter 3: The Tooth and Its Surrounding Struc-
tures is a detailed introduction to the surfaces, tissues, and other structures
in the oral cavity. Last in Section I is Chapter 4: Tooth Identification Systems,
describes various numbering systems used to chart teeth in offices and dental
practice, today.

Section II: Permanent Anterior Teeth provides a brief description of
the anatomy and vocabulary used in the following chapters, including pulp
canal, fossa, and root depressions or furrows. Chapter 5: Maxillary Incisors,
Chapter 6: Mandibular Incisors, and Chapter 7: Canines are all organized in
the same layout for ease of understanding the topics. Each chapter begins
with a description of the tooth, including all its surfaces - labial, lingual,
proximal surfaces, and incisal view, as well as additional details where neces-
sary, and worksheets for students to review the material.

Section III: Permanent Posterior Teeth begins with an introduction
to the specific structures, anatomical vocabulary, and detailed descriptions
followed by specific chapters about the teeth. Chapter 8: Maxillary Premolars,
Chapter 9: Mandibular Premolars, Chapter 10: Maxillary First and Second
Molars, and Chapter 11: Mandibular First and Second Molars are organized
similarly and in the same order for easy understanding. Each chapter begins
with the description of the specific tooth and includes details about the buc-
cal, lingual, mesial, distal, and occlusal surfaces, and additional details where
applicable. Chapter 12: Third Molars is the last chapter in Section III. All
chapters include worksheets and multiple choice questions to assure student
understanding.

Section IV: Related Topics includes important chapters to assist in under-
standing development and occlusion of the permanent and primary dentitions,

PREFACE
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PREFACE

essential areas of knowledge for any dental professional. Chapter 13: Primary
Dentition is an in-depth coverage of the primary dentition and its differences
from permanent teeth including descriptions of primary incisors, molars, and
canines. Chapter 14: Tooth Development covers the growth and development of
teeth including the stages from beginning of formation to eruption. Chapter 15:
Occlusion discussess the different types of occlusion, including its classes and
divisions. Chapter 16: Form and Function provides information about contact
areas, embrasures, and interdental spaces.

Section V: Head and Neck Anatomy delves into the specific content
areas that emphasize the importance of recognizing and applying knowledge
of head and neck anatomy and how it impacts dental anatomy. The chapters
in the section are: Chapter 17: Osteology of the Skull; Chapter 18: Muscles of the
Head and Neck; Chapter 19: Nerves of the Head and Neck; Chapter 20: Arteries
of the Head and Neck; Chapter 21: Salivary Glands; and Chapter 22: Temporo-
mandibular Joint.

B

. /]' e —

NEW TO THE FOURTH EDITION

The fourth edition design and art program has been tremendously revised
and improved to enhance the learning experience. Anatomic illustrations and
diagrams have been updated to full color and have been drawn to be as close
as possible to actual human structures. A brand new text design presents the
content and accompanying illustrations in a very effective and user friendly
layout. Multiple-choice questions have been added to each chapter and all of
the end-of-chapter worksheets have been updated, as well.

==k

ANCILLARY PACKAGE

Instructor Companion Website to Accompany Head,
Neck, and Dental Anatomy, fourth edition

ISBN 13: 978-1-1115-4-0319

Spend less time planning and more time teaching with Delmar Cengage

Learning’s Instructor Resources to Accompany Head, Neck, and Dental
Anatomy, fourth edition. The Instructor Companion Website can be accessed



by going to www.cengage.com/login to create a unique user log-in. The
password-protected Instructor Resources include the following:

INSTRUCTOR’S MANUAL

An electronic Instructor’s Manual provides instructors with invaluable tools
for preparing for class lectures and examinations. Following chapter by
chapter, the instructor’s manual reiterates objectives, provides a synthesized
recap of each chapter’s main points and goals, and houses the answers to each
chapter’s review questions.

COMPUTERIZED TEST BANK IN EXAMVIEW™

An electronic test bank makes and generates tests and quizzes in an instant.
With a variety of question types, including short answer, multiple-choice,
true or false, and matching exercises, creating challenging exams will be no
barrier in your classroom. This test bank includes a rich bank of more than
300 questions that test students on retention and application of what they've
learned in the course. Answers are provided for all questions so instructors
can focus on teaching, not grading.

INSTRUCTOR POWERPOINT SLIDES

A comprehensive offering of more than 300 instructor support slides created
in Microsoft® PowerPoint outlines concepts and objectives to assist instruc-
tors with lectures.
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Nomenclature

The Dentition &8

The Names and Functions of the Teeth 8
The Arrangement of the Teeth B8

The Eruption Sequence i
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Objectives

At the completion of this chapter, you will be able to:

® |dentify, by name, the two dental arches, the permanent
teeth, the deciduous teeth, and anterior and posterior
teeth.

® Name the teeth in the order in which they are positioned
in the dental arch, the function of each type of tooth, and
the eruption sequence of deciduous and permanent teeth.

® Define the terms noted in boldface.
® Complete the worksheet at the end of the chapter.

Key Terms

Abrasion Diphyodont
Active eruption Eruption
Anterior Exfoliate
Attrition Heterodont
Deciduous Mastication

Dentition Mixed dentition
Continues



Chapter 1 - Nomenclature 3

Key Terms continued
Passive eruption Posterior
Permanent Succedaneous
Polyphyodont

THE DENTITION

Teeth are arranged in the jaws to form two dental arches. Each arch is named
to correspond with the bone from which it is composed. The maxilla forms
the maxillary or upper arch; the mandible forms the mandibular or lower
arch. Together, the two arches comprise one dentition, or set of teeth. Dur-
ing the life span, each person normally will have two dentitions, the primary
(deciduous) and the permanent. (See Figure 1-1.)

Primary or Deciduous Dentition

The first or primary set of teeth, the deciduous dentition, begins to emerge
into the mouth between 6 and 8 months of age. Teeth continue to erupt peri-
odically, following a developmental schedule, until 20 teeth, 10 maxillary and
10 mandibular, have erupted by the age of 2%-3 years. These 20 deciduous
teeth are small, but they fulfill the needs of a child. As the child grows, the de-
ciduous teeth eventually exfoliate, or shed, and are replaced by permanent
teeth. When all the permanent teeth have erupted, by the ages of 17 through
21, the permanent dentition is complete (Figure 1-1A).

Permanent Dentition

There are 32 permanent teeth, 16 maxillary and 16 mandibular. Until the
child is 5 years old, only deciduous teeth are present in the mouth. Between
5 and 6 years of age, the first permanent tooth, the mandibular first molar,
erupts posterior to the last deciduous molar. No deciduous tooth has exfoli-
ated to provide space for the first permanent molar; however, the mandible
has increased in length so that there is now space for an additional tooth.
Permanent molars do not replace or succeed deciduous teeth (Figure 1-1B).

Shortly after the permanent first molars erupt, deciduous incisors, the
front teeth, begin to exfoliate. This occurs as a result of a physiologic process
that causes their roots to resorb as the permanent teeth form in the bone di-
rectly beneath them. Eventually, every deciduous tooth should exfoliate and
be succeeded by a permanent tooth.
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Section | « Introduction to the Oral Cavity

Maxillary
Maxillary
; Y
Mandibular Mandibular
Permanent dentition Deciduous dentition
(A) (B)

Figure 1-1. (A) Maxillary and mandibular dentition of an adult (permanent dentition).
(B) Maxillary and mandibular dentition of a child (primary dentition).

Between the ages of 5 and 12, some deciduous and some permanent
teeth are present in the mouth at the same time; this is referred to as a mixed
dentition. Permanent teeth that replace or succeed deciduous teeth are
called succedaneous teeth and include incisors, canines, and premolars.
Permanent molars are not succedaneous teeth because they do not replace
deciduous teeth.

Because human beings have two successive sets of teeth during
their lives (a deciduous and a permanent dentition), they are considered
diphyodonts. Having several sets of teeth throughout life, as certain reptiles
do, would make the species polyphyodonts.

© Cengage Learning 2013



Chapter 1 - Nomenclature

NAMES AND FUNCTIONS OF THE TEETH

Each dentition includes several types of teeth shaped to perform specific
functions. People are heterodonts because they have different types of teeth
called incisors, canines, premolars, and molars. The types of teeth in the
maxillary arch are the same as those in the mandibular arch. When an imagi-
nary midline is drawn to divide the arches into a right and left quadrant, the
teeth in the right quadrant are the same as those in the left quadrant.

Primary or Deciduous Teeth

The deciduous dentition has 20 teeth—10 maxillary and 10 mandibular.
They are smaller but similar in shape and function to the permanent teeth.
They are described in the following section.

TYPES OF TEETH

Incisors—two central and two lateral
Canines—one in each corner of the arch
Molars—two first molars, two second molars

Each deciduous tooth is eventually replaced by a permanent tooth. Note,
however, that there are no primary premolars. Primary molars are succeeded
by permanent premolars. Permanent molars erupt posterior to the primary
molars without replacing any primary molars. As mentioned, permanent
molars are not succedaneous teeth (see Figure 1-1).

Permanent Teeth

The permanent dentition has 32 teeth—16 maxillary and 16 mandibular. See
Figure 1-1.

TYPES OF TEETH

® Incisors are the four front teeth and have sharp biting edges for incis-
ing, or cutting, food. The two in the middle of the arch are central
incisors; those on each side are lateral incisors.

® Canines, also called cuspids, are the corner teeth and have one
pointed cusp used to hold and tear food.

® Premolars, also called bicuspids, are posterior teeth having two major
cusps adapted to crush and tear food. Premolars are named by the
sequence in the arch from front to back as “first premolar” and
“second premolar”

Number on each arch
4 incisors

2 canines
4 molars

10 total per arch
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Number on each arch
4 incisors

2 canines
4 premolars
6 molars

16 total per arch

® Molars are broad back teeth having several cusps adapted to chew,
crush, and grind food. They, too, are named by their sequence from
the front to the back of the arch as “first molar,” “second molar;” and
“third molar” Each tooth performs its individual function in the
process of mastication, or chewing. By working together, the teeth

prepare food for swallowing and digestion.

THE ARRANGEMENT OF THETEETH

Figure 1-1 shows the arrangement of the permanent teeth in the dental
arches. The anterior teeth are those in the front of the mouth and include
incisors and canines. Posterior teeth, those in the back of the mouth,
include premolars and molars.

Tooth Description

To identify a tooth correctly, note that it is designated not only by its name
and arch but also by the quadrant in which it is located. Each quadrant is
specified according to the patient’s right or left side. To completely identify a
tooth, information is provided in the following sequence:

DENTITION ARCH QUADRANT TOOTH

Example Permanent Mandibular Right Central Incisor

THE ERUPTION SEQUENCE

Although teeth begin to form in utero, eruptions occur at approximately 6-8
months of age. Eruption dates vary from person to person by a few months,
just as the individual growth rate varies. Table 1-1 lists the eruption sequence
for primary teeth. Note that mandibular teeth generally precede maxillary
teeth in eruption.

By the age of 2%-3 years, all deciduous teeth have erupted; at about 6 years,
the permanent teeth start to erupt. Refer to Figure 1-2 for the growth pattern of
the teeth. A chronology of this growth pattern is given in Appendix A.

The first molars are the first permanent teeth to emerge into the mouth.
They erupt posterior to the deciduous second molar without replacing any
deciduous teeth. The eruption sequence of the permanent dentition is shown
in Table 1-2.
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TABLE 1-1. Eruption and Exfoliation Dates for Primary Teeth
MAXILLARY
TOOTH ERUPTION DATE EXFOLIATION DATE ORDER
Central incisor ~ 6-10 months 6-7 years #1
Lateral incisor 9-12 months 7-8 years #2
First molar 12-18 months 9-11 years #3
Canine 16-22 months 10-12 years 4
Second molar 24-32 months 10-12 years #5
MANDIBULAR
TOOTH ERUPTION DATE EXFOLIATION DATE ORDER
Central incisor ~ 6-10 months 6-7 years #1
Lateral incisor 7-10 months 7-8 years #2 g
Canine 16-22 months 9-12 years 4 g
First molar 12-18 months 9-11 years #3 §
Second molar 20-32 months 10-12 years #5 ;;
o
©

TABLE 1-2. Eruption Dates for Permanent

TOOTH

5

\

ERUPTION DATE

\ —

ORDER OF
(MAXILLARY)

ERUPTION

Central incisor
Lateral incisor
Canine

First premolar
Second premolar
First molar
Second molar
Third molar

TOOTH

7-8 years
8-9 years
11-12 years
10-11 years
11-12 years
6-7 years
12-13 years
17-21 years

ERUPTION DATE

ORDER OF ERUPTION
(MANDIBULAR)

#2
#3
#6
#4
#5
#1
#7
#8

Central incisor
Lateral incisor
Cuspid

First premolar
Second premolar
First molar
Second molar
Third molar

6-7 years
7-8 years
9-10 years
10-11 years
11-12 years
6-7 years
11-13 years
17-21 years

#2
#3
#4
#5
#6
#1
#7
#8

© Cengage Learning 2013
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The initial eruption period, called active eruption, continues until the
crown is almost completely exposed and the tooth is in its proper alignment.
In later life, the “gums,” or gingival line, may recede, exposing more of the
tooth. This process is referred to as passive eruption.

Continual use of the teeth throughout life can cause a slight wearing
away of the biting and/or chewing surfaces and, hence, a decrease in the
height of the tooth. This wearing away is called attrition. Grinding of the
teeth (bruxism) also causes attrition. Abrasion of the tooth surfaces can be
caused by mechanical wear such as continual biting on an object or brushing

too vigorously.

/ Central incisor
Lateral incisor

/—

Canine

— First molar

-Second molar

- Second molar

—— First molar
Canine
Q Lateral incisor
Central incisor
Primary dentition

(A)

Figure 1-2. Development of the Human Dentition.

(B)

/ Central incisor

/— Lateral incisor

Canine

First premolar

—— Second premolar

— First molar

—Second molar

—Third molar

-Third molar

—-Second molar

— First molar

—— Second premolar

First premolar

Canine

Q Lateral incisor

Central incisor
Permanent dentition

© Cengage Learning 2013
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SUMMARY

During a person’ life span there will be two sets of teeth. The first set, the
primary or deciduous dentition, consists of 20 teeth. It eventually exfoliates
and is replaced by the permanent dentition, which has 32 teeth.

Each dentition has several types of teeth shaped to perform specific
functions; they work in conjunction with one another to prepare the food
for digestion.

Deciduous teeth begin to emerge during the sixth month of infancy, but
they are not completely erupted as a full dentition until the third year of life.
Permanent teeth begin to emerge between 5 and 6 years of age, and all but
the third molars have usually erupted by the twelfth year. Permanent teeth
are expected to last a lifetime.



Define the following words.

Active eruption

Anterior
Attrition

Deciduous

Dentition

Diphyodont

Exfoliate

Heterodont

Mastication

Passive eruption

Polyphyodont
Posterior

Succedaneous

Name the deciduous/primary teeth in the order of eruption:

Answer the following multiple-choice questions

1. The total number of deciduous teeth is:
a. 32
b. 20
c. 28
d. 22

2. All deciduous teeth have erupted by age:
a. 6 months-1 year
b. 1-2 years
¢. 2%-3years

3. The number of permanent anterior teeth in a quadrant is:



4. The fifth tooth from the midline in the permanent dentition is the:

a. first premolar
b. second premolar
c. first molar

d. second molar

5. The number of premolars in a deciduous dentition is:

a. 1

.2
.3
.0

oo o
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Related Terminology F&¥

The Oral Cavity B8

Structures External to the Oral Cavity B8
Structures of the Oral Vestibule B8
Structures of the Oral Cavity Proper B8

Objectives

At the completion of this chapter, you will be able to:

® |dentify two areas of the oral cavity—the boundaries of the
oral vestibule and the boundaries of the oral cavity proper.

® Describe each structure of the oral cavity as to location,
color, size, and/or shape.

® Define the terms noted in boldface.
® Complete the worksheet at the end of the chapter.

Key Terms

Anterior tonsillar pillar Foliate
Buccal Foramen caecum
Circumvallate Fordyce granules

Filiform Fovea palatinus
Continues



Key Terms continued

Frenum

Fungiform

Gingiva

Hard palate

Incisive papilla
Labial

Labial commissure
Labial tubercle
Labiomental groove
Linea alba

Lingual frenum
Mandibular tori
Maxillary tuberosity
Median sulcus
Nasolabial groove
Oral cavity

Chapter 2 - Structures of the Oral Cavity

Oral mucosa

Oral vestibule
Palatine raphe
Palatine rugae
Palatine torus
Philtrum

Posterior tonsillar pillar
Retromolar area
Soft palate
Stensen’s papilla
Sublingual fold
Sublingual caruncle
Taste buds

Tonsils

Uvula

Vermilion zone

RELATED TERMINOLOGY

The names of many oral cavity structures, as well as associated and descrip-
tive terms, are derived from Latin words. As these words appear over and
over again throughout the readings, it is helpful to become familiar with
them. See Table 2-1.

TABLE z-1§>’r§i Ca.tf\ _

TERM MEANING

Alba White
Bucca Cheek
Buccal Relating to the cheek

Continues
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TABLE 2-1. Oral Cavity§e\rminology co\ﬂti ) e \T/
TERM MEANING

Fornix Arch

Frenum Folds of tissue

Labia Lip

Labial Relating to the lip
Linea Line

Lingual Relating to the tongue
Mental Relating to the chin
Nasal Relating to the nose
Naso Nose

Oral Relating to the mouth
Plica Fold (of tissue)

Raphe A seam (of tissue)

Sub Under

THE ORAL CAVITY

The term oral cavity is used when referring to the inner portion of the
mouth. The oral cavity extends from the anterior opening at the lips to the
oropharynx, or throat posteriorly. The palate, or roof of the mouth, is the su-
perior, or upper, border; and the tongue, along with the musculature beneath
it, defines the inferior or lower boundary.

The soft, moist tissue called the mucous membrane lines the oral cavity. In
the mouth, the mucous membrane is referred to as the oral mucosa. The oral
mucosa is pink and occurs in various degrees of thickness. Although the oral
mucosa is not as strong or as thick as skin, it acts as a protective covering for the
oral cavity. In some areas, the oral mucosa is firmly attached, as on the gingiva
and hard palate. In other areas, such as the cheek, it is much looser. There are
three types of oral mucosa, each classified according to function and location:

1. Masticatory mucosa covers areas subject to stress, such as gingival
tissue and the hard palate.

2. Specialized mucosa covers the area that has the specific function of
taste on the dorsum of the tongue.

© Cengage Learning 2013
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3. Lining mucosa covers all other areas of the oral cavity, such as the inner
surfaces of the lips and cheeks and the floor and roof of the mouth.

Divisions

The oral cavity is divided into two sections, the oral vestibule and the oral
cavity proper. The oral vestibule is the area between the inner lips, or
labial mucosa, and cheeks (buccal mucosa) and the front (facial) surfaces

of the teeth. The oral cavity proper extends from the inner (lingual) surfaces
of the teeth to the oropharynx.

Functions

Chewing of food, or mastication, is the most obvious function of the oral
cavity. As chewing occurs, food is moistened with saliva, preparing it for
swallowing (deglutition) and digestion. The tongue is the taste organ for food
and assists the cheek and lip muscles with movement of food within the oral
cavity. In addition to these functions, the oral cavity provides an air passage
and assists the tongue with speech.

N—

STRUCTURES EXTERNAL TO THE ORAL CAVITY

The structures of the lips, cheeks, and related areas of the face are closely
associated with the oral cavity because they assist with its effective function-
ing (Figure 2-1). These outer structures are comprised of muscles that aid in
opening and closing the lips, and compressing food against as well as moving
it away from the teeth. They include:
Labial commissure: the closure line of the lips where upper lip meets
lower lip
Philtrum: shallow depression extending from the area below the middle
of the nose to the center of the upper lip
Vermilion zone: the pink border of the lips (thinly keratinized
epithelium)
Nasolabial groove: a shallow depression extending from the corner of
the nose (ala) to the corner of the lips
Labiomental groove: a shallow linear depression between the center of
the lower lip and the chin
Labial tubercle: a small projection in the middle of the upper lip that
may enlarge or thicken
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STRUCTURES OF THE ORAL VESTIBULE

Although the oral vestibule is a small antechamber, it contains several struc-

tures that should be recognized.
Labial frenum: an elevated fold of soft mucous tissue extending from
the alveolar mucosa of the two central incisors to the labial mucosa
(A superior frenum exists in the maxillary area; an inferior frenum is
located in the mandibular area.) (See Figure 2-2A.)
Buccal frenum: an elevated fold of soft tissue extending from the al-
veolar mucosa above the canine or premolar to the buccal mucosa (See
Figure 2-2A.)
Maxillary tuberosity: a small, rounded extension of bone, covered
with soft tissue, posterior to the last maxillary tooth
Retromolar area: a triangular area of bone, covered with soft tissue,
posterior to the last mandibular tooth
Stensen’s papilla (parotid papilla): a small, raised flap of soft tissue
on the buccal mucosa opposite the maxillary molar (It is often marked
with a tiny red dot, which is the opening to the parotid or Stensen’s sali-
vary gland.)
Linea alba: a raised, white horizontal extension of soft tissue along the
buccal mucosa at the occlusal line (The literal translation of these words
is “white line” The linea alba is not present in all mouths.)
Gingiva: pink, stippled mucosa surrounding the necks of the teeth and
covering the bone in which the teeth are anchored (See Figure 2-2B.)



(A)

Alveolar
mucosa

frenum
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Buccal

& — Buccal

Figure 2-2. Structures of the oral vestibule.

mucosa

Gingiva
Alveolar
mucosa

Labial
mucosa

Fordyce granules: small, yellow spots on the buccal mucosa and inner
lip, which are sebaceous glands and have no clinical significance
Anterior tonsillar pillar: folds of tissue that extend horizontally from

the uvula to the base of the tongue (See Figure 2-3A.)

Posterior tonsillar pillar: a set of arches of tissue set farther back in the

throat than the anterior tonsillar pillar (See Figure 2-3A.)

© Cengage Learning 2013

17



18  Section |- Introduction to the Oral Cavity

Wl_‘&

8 Peas=Nl |

STRUCTURES OF THE ORAL CAVITY PROPER
Roof of the Mouth

When the mouth is wide open, it is possible to observe all the structures of
the oral cavity proper. The following structures are located on the roof of the
mouth (see Figure 2-3B):
Palate: the concave surface that is known as the roof of the mouth and
is divided into the hard and soft palate
Hard palate: the bony anterior two-thirds of the palate that is covered
with mucosa (See Figure 2-3B.)
Soft palate: the posterior third of the palate, comprised of muscular
fibers covered with mucosa (It is a deeper color pink than the hard palate
because of its highly vascular composition.)
Palatine torus: a bony prominence of varied size located at the midline
of the hard palate (It is a nonpathologic excess of bone covered with mu-
cosa and only is present in about 20 percent of the population.)
Incisive papilla: a small, raised, rounded structure of soft tissue at the
anterior midline of the hard palate (It is directly behind the two maxillary
central incisors and covers and protects the incisive foramen, an opening
in the bone directly beneath it through which nerves and blood vessels
travel.) (See Figure 2-3B.)
Palatine raphe: a junction of soft tissue extending vertically along the
entire midline of the hard palate; also known as the median palatine ra-
phe (See Figure 2-3B.)
Palatine rugae: paired raised, transverse palatine folds of soft tissue on
the anterior portion of the hard palate, which extend horizontally from the
raphe and prevent food from adhering to the palate (See Figure 2-3B.)
Fovea palatinus: two small indentations, one on either side of the
raphe, located at the junction of the hard and soft palate (These are
remnants of minor salivary glands. Their only value is as the terminal
demarcation in the fabrication of the maxillary denture.)
Uvula: a downward projection of the soft palate comprised of connective
tissue, muscles, and glands (See Figure 2-3A.)

Fauces

The following structures are located at the posterior portion of the oral cavity
and form the pillars of fauces, the arch or entryway that joins the oral cavity
with the pharynx, shown in Figure 2-3A.
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(A)

Posterior

tonsilar Uvula
pillar

Anterior Palatine
tonsilar tonsils
pillar s Fauces

A
(B)

Incisive
papilla
Palatine
rugae
Palatine
raphe
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Figure 2-3. Structures of the oral cavity proper.
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Oropharynx: the area of the oral cavity that joins it with the throat or
pharynx (On either side are the arches of muscular tissue called the pil-
lars of fauces.)

Glossopharyngeal muscle: the anterior pillar of fauces extending from
the outer surface of the palate to the tongue

Palatopharyngeal muscle: the posterior pillar of fauces extending
from the pharynx to the palate

Palatine tonsils: masses of lymphoid tissue located between the anterior
and posterior pillars of fauces (See Figure 2-3A.)

Tongue

The tongue is a muscular structure covered with oral mucosa. The anterior
two-thirds of the tongue is referred to as the body; the posterior third is the
base of the tongue. The following structures are located on the dorsum of the
tongue, as shown in Figure 2-4A.
Median sulcus: a shallow groove extending along the midline of the
tongue, ending in a slight depression called the foramen caecum
Foramen caecum: a “V”-shaped terminal sulcus at the posterior area
of the median sulcus, considered the junction of the oral and pharyngeal
sections of the tongue
There are numerous papillae on the dorsum of the tongue:
Circumvallate: form a “V” shape and are anterior to the foramen caecum.
They vary from eight to ten in number and are the largest of the papillae.
Fungiform: are located on the sides and apex of the tongue, although
they can appear on other portions as well. These are broad, round, red
toadstool-shaped papillae.
Filiform: are abundantly located on the anterior two-thirds of the
tongue. These long, thin, more flexible papillae are greyish in color.
Foliate: are located on the lateral surfaces of the posterior third of the
tongue. There are three to five (or more) of these large raised papillae on
each side.
The tongue functions as the main organ of taste and is an important adjunct
of speech. It also assists in mastication by rolling and kneading the food
against the teeth and hard palate, and in deglutition by pushing the food
backward into the oropharynx.
Taste buds: are located in the papillae of the tongue and are stimulated
when food is dissolved. The four primary taste sensations are bitter, sweet,
salty, and sour (acid), as shown in Table 2-2.
The base of the tongue is attached. It is continuous with the oral portion,
extending downward toward the epiglottis. The lingual tonsils (or lingual fol-
licles), located on the sides of the posterior median line, are nodular masses
of lymphoid follicles.
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(A)
Circumvate
papilla
Foliate Foramen
papilla cecum
Filiform
papilla Fungiform
papilla
Median
sulcus
(B)
" Lingual
Sublingual
folds frenum
Sublingual
caruncles

Figure 2-4. (A) Dorsum of the tongue (B) Structures located on the
floor of the oral cavity.
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TABLE 2-2. Papillae and\ Associated Tas\te

PAPILLAE TASTE

Circumvallate Bitter

Fungiform Sweet, sour, salty
Foliate Sour

Filiform Rarely have taste buds

The following structures are located on the floor of the oral cavity. In
order for these structures to be observed, the tongue must be raised, as shown
in Figure 2-4B.

Lingual frenum: an elevated fold of soft tissue located on the floor of
the mouth at the midline, which extends from the tissue below the central
incisors to the undersurface of the tongue

Sublingual caruncles: round, elevated sections of soft tissue on
either side of the lingual frenum, directly behind the central incisors on
the floor of the mouth. Within the caruncles are duct openings to the
sublingual (Bartholin’s) and submandibular (Wharton’) salivary glands.
Sublingual plica or fold: an elevated fold of soft tissue extending, me-
dially, along the floor of the mouth toward the tongue and contains the
opening to salivary glands called the ducts of Rivinus

Mandibular tori: an overgrowth of bone occurring bilaterally on the
internal borders of the mandible, which, as with the maxillary torus, is
nonpathologic and occurs in only 8 percent of the population

SUMMARY

The structures external to the oral cavity include the lips, cheeks, and related
areas of the face that assist the oral cavity in functioning effectively.

The entire oral cavity, or mouth, is lined with a soft, moist covering
called the oral mucosa. This lining has different degrees of consistency that
enhance and protect oral structures such as the tongue and hard palate.

The oral cavity is divided into two sections: the oral vestibule and the
oral cavity proper, each with its associated structures. It is important to be
familiar with the complete anatomy of the oral structures as well as with the
terminology necessary for differentiating normal from abnormal.

© Cengage Learning 2013



Define the following words

Buccal
Sub
Frenum
Labial
Lingual
Mental

Plica

Raphe

Clinical Applications

For the following observations of the oral cavity, a mouth mirror and a piece of gauze are
needed.
Review all the structures of the oral cavity so that you will be able to recognize the
normal and any deviation from it.
For each structure listed, provide the following information:
® Its precise location in the oral cavity

® Its clinical appearance (size, shape, color, texture)
® Its comparison to the normal

Using this information as a guide, complete your observations.
1. Vermillion area: Is there cracking? Note any sores. What is the variation in coloring?
2. Philtrum: Note the depth of concavity. How does this affect one’s appearance?
3. Maxillary tuberosity: Is this a large projection? What is the condition of the tissue?
4

. Retromolar area: Is this mucosa about the same consistency as the buccal mucosa?
How large an area is this?

5. Labial frenum: About how many millimeters is this small extension of tissue? Does it
extend onto the attached gingiva?

6. Lingual frenum: What is the extent of its length? Is it raised or flat?

7. Buccal frenum: In what position must the jaws be before this can be observed? Which
posterior teeth lie adjacent to this?

8. Incisive papilla: Is it raised, flat, inflamed?

9. Palatine rugae: Are they raised or flat? How many pairs are observed?



10. Palatine raphe: How far does this extend along the palate? Is it clearly observed?

11. Fovea palatinus: Are they on the hard or soft palate?

12. Pillars of fauces: Provide another name for the anterior and posterior pillar.
13. Palatine tonsils: Are they present? Describe their position and condition.
14. Uvula: Is it inflamed? What is the length?

15. Tongue: Observe the size, and note whether it is coated. Also locate the papillae:
filiform, fungiform, circumvallate, and foliate.

16. Sublingual caruncles: Can you see the duct openings? Describe what the duct
openings are like. How high are the caruncles?

17. Buccal mucosa: s it consistently pink and soft?

18. Stenson’s papilla: Which posterior tooth is adjacent to this? Can the opening to the
duct be seen?

Answer the following multiple-choice questions

1. Which of the following is the superior boundary of the oral cavity proper?
a. rugae
b. buccal mucosa
c. palate

d. uvula

2. An elevated fold of soft mucosal tissue extending from the alveolar mucosa of the
maxillary central incisors to the labial mucosa is referred to as:

a. rugae
b. raphe
c. labial frenum
d. fovea
3. A raised, white horizontal extension of soft tissue extending along the buccal mucosa
at the occlusal line is referred to as:
a. palatine rugae
b. linea alba
c. raphe
d. buccal fovea



4. A bony prominence located at the midline of the hard palate is referred to as:

a
b

. uvula

. frenum

c. papilla

d. torus

5. The area of the oral cavity that joins with the throat is referred to as:
a.
b.
c.
d.

6. T

oropharynx
oral septum
oronasum

oral tonsil

he most numerous papilla on the dorsum of the tongue are:

a. fungiform

b
c.
d

. fusiform
filiform

. foliate
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The Tooth and Its
Surrounding Structures

Divisions of the Tooth il
Surfaces of the Tooth F8
Tissues of the Tooth
The Periodontium B8

Objectives

At the completion of this chapter, you will be able to:

® |dentify the divisions of the tooth, surfaces of the tooth,
tissues of the tooth, and tissues of the periodontium.

® Describe each tooth tissue and those of the surrounding
structures as to location, composition, and function.

® Define the terms noted in boldface.
® Complete the worksheet at the end of the chapter.
® Perform the clinical applications at the end of the chapter.

Key Terms

Alveolar mucosa Apical foramen
Alveolar process Attached gingiva
Alveolus Buccal

Anatomic crown Cementum
Anatomic root Cervix

Apex Clinical crown
Continues



Key Terms continued

Contact area

Crown

Dentin

Distal

Enamel

Facial

Free (marginal) gingiva
Free gingival junction
Incisal edge
Interproximal

Labial

Lamina dura

Line angle

Lingual

R i .\

DIVISIONS OF THETOOTH

Chapter 3 - The Tooth and Its Surrounding Structures

Melanin

Mesial

Mucogingival junction
Occlusal

Periodontal ligament
Point angle

Proximal

Pulp

Pulp canal

Pulp cavity

Pulp chamber

Pulp horns

Root

Sulcus

When examining the tooth, note that it is divided into three sections

(Figure 3-1):
1. The crown
2. The neck or cervix
3. The root

The crown is that portion of the tooth normally visible in the mouth
and covered with enamel. The teeth have differently shaped crowns, each
adapted to perform a specific function in reducing food for digestion.

The root, located in the bone and not normally visible, is covered
with cementum. Roots stabilize, or support, the teeth when the pressure
from mastication is exerted upon them. The crown joins the root at the
neck, cervix, or cemento-enamel junction (CEJ), a junction between the
anatomic crown and the anatomic root. The anatomic crown is covered

27
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Clinical crown

Clinical crown

Crown — |

Neck or cervix ]

Root

© Cengage Learning 2013

Figure 3-1. The three divisions of a tooth:
crown, neck or cervix, and the root. Figure 3-2. Clinical crown.

with enamel; the anatomic root is covered with cementum. After erup-
tion is complete, only the anatomic crown is seen in the mouth. In later
life, as part of the aging process, the gingiva and bone may recede, expos-
ing a portion of the root. All of the tooth that is visible in the mouth, the
crown and the exposed root together, is referred to as the clinical crown
(Figure 3-2). The clinical crown extends from the biting surface of the
tooth to the gingival margin.

SURFACES OF THETOOTH

Every tooth has five surfaces, each surface named according to its position in
the arch (Figure 3-3).
Mesial: the surface closest to the midline
Distal: the surface farthest, or most distant, from the midline
Facial: the surfaces closest to the face or outer surfaces of the teeth,
including:
Labial: facial surfaces of anterior teeth or surfaces closest to the lip

© Cengage Learning 2013
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Figure 3-3. The surfaces of the teeth identified on the dental arches.

Buccal: facial surfaces of posterior teeth or surfaces closest to the cheek
Lingual: surfaces closest to the tongue or palate; all the inner surfaces
Occlusal: chewing surfaces of the posterior teeth

Incisal edge: biting surface of the anterior teeth

Other terms that relate to the surfaces of the teeth are as follows:

Proximal: the surface of the tooth that is next to, or beside, the adjacent
tooth (Mesial and distal surfaces are both proximal surfaces.)
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Interproximal: a triangular space between adjacent teeth that is
normally filled with the portion of the gingiva called interdental
papilla

Contact area: an area on both the mesial and distal surfaces that
touches, or contacts, the adjacent tooth

Apex: the tip of the root

Line angle: the area of the tooth where two surfaces meet, such as the
line that joins the buccal and mesial surfaces would be called the mesio-
buccal line angle (Figure 3-4)

Point angle: the area of the tooth where three surfaces meet (for
example, the joining point of the occlusal, lingual, and mesial surfaces
shown in Figure 3-4)

To describe the precise location of an anatomic tooth structure, it
is useful to divide the crown and root into thirds. Imaginary horizontal
lines divide the crown into incisal or occlusal, middle, and cervical thirds
and the root into cervical, middle, and apical thirds. Vertical thirds can be
used to divide the tooth into mesial, middle, and distal thirds also shown
in Figure 3-4, Figure 3-5, and Figure 3-6. When explaining details of the
tooth, note that a groove can be described as extending to the junction of
the occlusal and middle third. This same groove can be located in the distal
third of the tooth.
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Apical

Middle

Il
[

— Cervical —
’_I—Cerviml—g |

:|— Middle —E_
=

| Incisal

Distal ~|_

© Cengage Learning 2013

i
s 2

Mesial |:
Mesial —L

Middle ~|

Figure 3-4. Labial and lingual views of a
maxillary right central incisor, which shows
the division of the tooth surfaces in thirds.
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Enamel
|
Dentino-enamel Dentin
junction (DEJ)
Pulp

Cemento-enamel
junction (CEJ)

Gingiva

Alveolar
process

Cementum —

Lamina
dura

Apex

Pulp
Dentin

Pulp canal

Cementum
m
8
2
[
g
[}
g
j=J
5
o
(€]

Figure 3-8. Tissues of the tooth. Pulp is the only soft tis-
sue of the tooth.
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paint on a wall, resulting in its being easily removed during scaling or root
planing, or by abrasion when the root is exposed. However, additional ce-
mentum can be produced after the eruption of the tooth on areas not exposed
in the oral cavity.

Theoretically, the cementum joins the enamel at the cemento-enamel
junction (CEJ). Histologically, however, one of three variations can occur at
the cervix:

1. The cementum slightly overlaps the enamel, the most commonly oc-
curring condition.

2. The cementum joins smoothly with enamel.
3. A tiny gap exists between the cementum and the enamel.

Cementum attaches the tooth to the bone by tiny fibers called Sharpey’s
fibers. These extend from the surrounding periodontal ligament into the
cementum.

Dentin

Dentin comprises the major portion of both the crown and the root of the
tooth. It is located directly beneath the enamel of the crown and the ce-
mentum of the root. Dentin, harder than bone, is 70 percent inorganic and
30 percent organic matter and water. It is composed of an organic matrix,
which contains dentinal tubules. The tubules are filled with dentinal fibrils
that extend from the pulp to the enamel and carry sensation (temperature,
pain) to the pulp.

Pulp

The pulp is located at the innermost portion of the tooth and is the only soft
tissue of the tooth. It is comprised of blood vessels, cellular substances, and
nerves.

That pulp structure located in the crown is the pulp chamber. It con-
forms to the shape of the crown, forming small peaks, or pulp horns, on the
posterior teeth where the crown rises to form cusps (Figure 3-8). The pulp
canal is the structure of the pulp located in the root of the tooth. Together, the
pulp chamber and the pulp canal make up the pulp cavity, a space within
the center of the tooth. Vessels of the pulp enter and exit the tooth through
a small apical foramen, or hole, in the apex of the root, where they merge
with other similar vessels of the jaw.

The function of the pulp is to assist in the production of dentin, provide
sensitivity to the tooth, and act as a defense mechanism by reacting to injury.
The pulp also provides nourishment to the tooth.
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THE PERIODONTIUM
The periodontium includes those structures that surround and support the
teeth (Figure 3-9):

® Cementum

® Periodontal ligament
® Alveolar process
)

Gingiva

Gingival crest Enamal

Marginal gingiva Dentin
(free gingiva)
Gingival
Gingival groove (free sulcus
ingival groove
gngele ) Epithelial
attachment

Attached gingiva

Lamina dura

o Periodontal
Mucogingival ligaments
junction

Cementum
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Figure 3-9. Periodontium includes vital structures to support the teeth.
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Cementum

Cementum, previously described as a tissue of the tooth, is also considered a
supporting structure because it contains fibers extending to the periodontal
ligament that hold the tooth in its socket.

Periodontal Ligament

The periodontal ligament surrounds the root of the tooth. It is comprised
of fibers, or ligaments, that support and suspend the tooth in the alveolus, or
socket. Like a tiny trampoline, the fibers, arranged in bundles, act as a shock
absorber to keep the tooth from pushing against the bone during the extreme
pressure resulting from mastication. Other fibers extend from the periodon-
tal ligament into the cementum on one side and into the alveolar process on
the other side to attach the tooth to the bone. These are Sharpey’s fibers.

Besides the fibers, the periodontal ligament contains nerves, blood, and
lymph vessels. Its function is to produce cementum, stimulate bone resorp-
tion, provide sensation upon pressure to the tooth, and provide nutrients
through the blood vessels.

Alveolar Process

The alveolar process is that portion of the maxilla and mandible that sur-
rounds the roots of the teeth. It is separated from the roots by the periodontal
ligament and is comprised of bone tissue composed of two layers:

1. Cancellous or trabecular bone
2. Compact or cortical bone

The inner layer, lightweight and porous, is the trabecular bone. It is
surrounded by a denser layer of compact bone structured to endure stress.
Compact bone is located adjacent to the periodontal ligament and at the alve-
olar crest. The layer that surrounds the periodontal ligament forms the socket
or alveolus of each tooth and is called the lamina dura, meaning “hard layer”

Cancellous bone, the innermost layer, is less dense because of the tiny
spaces called trabeculae. Without these trabeculae to provide porousness, the
bone would be too heavy to move.

The alveolar process supports the tooth and stabilizes the root.

Gingiva
Gingiva, the only portion of the periodontium visible in the oral cavity,
is comprised of epithelial tissue covered with mucosa (Figure 3-10 and

Figure 3-11). It attaches to the underlying bone, surrounds the cervix of the
tooth, and fills the interproximal space. It is divided into two sections, free or
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Alveolar mucosa Labial frenum Vestibule

Vestibule
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frenum
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Figure 3-10. The periodontium identified on an individual.

Interdental papilla

Free gingiva EE—

Free gingival junction \A“

Attached gingiva
Mucogingival junction

Alveolar mucosa

Figure 3-11. Divisions of the gingiva.

marginal gingiva and attached gingiva. Figure 3-10 shows gingival divisions
in an individual’s mouth.

FREE GINGIVA

The gingiva that surrounds the cervix (neck) of the tooth is like a collar and
fills the interproximal spaces where it forms the interdental papilla.

Free (marginal) gingiva is unattached on the inner surface, creat-
ing a space or tiny gingival sulcus between it and the tooth, as shown in
Figure 3-12. The depth of the healthy gingival sulcus is about 1.2 to 1.8 mm
before it reaches the epithelial attachment, a layer of cells that merge it with

© Cengage Leamning 2013
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Figure 3-12. The gingival sulcus.

the tooth and the attached gingiva. The gingival sulcus forms a tiny triangle
between the free gingiva and the surface of the tooth as its sides and the epi-
thelial attachment as the apex.

ATTACHED GINGIVA

The attached gingiva is the portion of the gingiva that can be observed
on the external surface. It merges with the free gingiva at the free gingival
junction, a slight demarcation about 1.2 to 1.8 mm from the gingival crest.
The attached gingiva extends apically from the free gingival junction, ad-
hering tightly to the bone beneath it. As compared to other sections of the
gingiva, it is pale pink because it is taut to the bone and contains fewer blood
vessels.

Attached gingiva extends apically 3.5 to 9.0 mm, where it merges with
the alveolar mucosa at the mucogingival junction, a scalloped line that
follows the contour of the bone.



38  Section |- Introduction to the Oral Cavity

GINGIVAL DESCRIPTION

Healthy gingiva is pink and stippled (like the skin of an orange) on the at-
tached portion. The color varies with the skin pigmentation so that the
darker the skin, the deeper the pink of the gingiva. Occasionally, dark patches
of pigmentation, melanin, appear on the gingiva of a darker skinned person;
these spots of color are normal.

Normal gingiva is firm and resilient; it follows the contour of the bone
and fills the interproximal spaces, forming a sharp, knifelike triangular point
at the contact area. Attached gingiva adheres tightly to the bone and is pale,
compared to the smooth shiny alveolar mucosa, which contains many blood
vessels and thus appears as a darker red in color.

SUMMARY

The integrity of the tooth depends on the good health and stability of all the
periodontal tissues. Together, they provide and maintain the longevity of the
dentition and protect it from injury.



Using the following drawing, label the structures listed below
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Enamel

. Dentin

Pulp canal

. Gingivia

Periodontal ligament

Alveolar bone
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Clinical Applications

1. Observe the crowns of the teeth. Record those teeth where the clinical crown is greater
than the anatomic crown.

2. Using the following illustrations, draw the height of the free gingiva of the maxillary
molars. Draw this on both the buccal and lingual surfaces.

Buccal

Lingual

© Cengage Leaming 2013

3. With an explorer, locate the cervical line (CEJ) of the right molars.
a. Is the cervical line clinically visible on all teeth?
b. Is the clinical crown larger or smaller than the anatomic crown?

4. Observe the gingiva. Locate and describe the following sections as they appear in the
oral cavity:

a. Marginal (free) gingiva
Interdental papilla
Attached gingiva

Mucogingival line

o a0 T

Alveolar mucosa

Answer the following multiple-choice questions

1. The surface closest to the midline is referred to as:
a. mesial
b. distal
¢. buccal

d. lingual



. The surface of the tooth that is beside, or adjacent, to the next tooth is referred to as:

a
b

. buccal

. lingual

c. palatal

d. proximal

. The structure of the tooth that covers the root is referred to as:
a.
b.
c.
d.

L] T

enamel
alveolar

cementum

pulp

he portion of the pulp that is located in the root is referred to as:

a. pulp major

b

. pulp horn

c. pulp chamber

d
. T

a.

b
c.
d

. pulp canal

he portion of free gingivae that fills the interproximal space is called:

attached gingiva

. free gingival margin
mucogingival line

. interdental papilla
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The Universal Tooth Identification System F&
Palmer’s Notation B8

Federation Dentaire Internationale (FDI)/ B8
International Standards Organization (ISO)

Objectives

At the completion of this chapter, you will be able to:
® |dentify three different tooth identification systems.

® Describe each identification system as to its designation of
dentition, arch, quadrant, and tooth.

® Complete the worksheet at the end of the chapter.
® Perform the clinical applications at the end of the chapter.
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THE UNIVERSALTOOTH
IDENTIFICATION SYSTEM

Permanent Teeth

In the United States, the Universal Tooth Identification System is the most
widely accepted method used to record teeth. It is uncomplicated and effi-
cient. Each tooth is numbered from 1 to 32 in consecutive order beginning
with the patient’s maxillary right third molar as tooth #1 and continuing to
the maxillary left third molar as tooth #16 (Figure 4-1). The numbers con-
tinue on the mandibular left side with the mandibular left third molar, tooth
#17, and follow consecutively to the mandibular right third molar, tooth #32.

pillgaﬁ(tillary ﬂ@ ’WD Maxilllaerf};
© &
5

/

Third molars
& O
32
) )
&) (4
Mandibular ®@i‘ 6 Mandibular
24

right 25 left

\
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Permanent teeth

Figure 4-1. Universal Numbering System—permanent dentition.
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Figure 4-2. Universal Numbering System—primary dentition.

Primary Teeth

The primary teeth are numbered consecutively in the same manner as the
permanent teeth from the maxillary right second molar to the maxillary
left second molar using the letter “A” for the primary maxillary right second
molar and “J” for the primary maxillary left second molar and continue on
the mandibular left second molar with letter K and follow to the mandibular
right second molar with letter T. See Figure 4-2.

PALMER’S NOTATION

Palmer’s Notation designates each tooth according to its location in a quad-
rant. A horizontal line separates the maxilla from the mandible and a vertical
midline separates the patient’s right and left sides of the mouth, as shown in
Figure 4-3A and B.

Permanent teeth are numbered 1 through 8 in each quadrant, begin-
ning at the central incisor to the third molar. Primary teeth are designated
with the letters A through E.
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Figure 4-3. Palmer’s Notation. (A) Permanent dentition (B) Primary dentition.

When identifying an individual tooth, use a right angle to specify the

© Cengage Learning 2013

quadrant and arch, as follows:

maxillary right ‘ maxillary left

mandibular right ‘ mandibular left

The tooth number is written within the angle:
Permanent maxillary right central incisor 1
Permanent mandibular left first premolar 4
Primary maxillary left second molar E
C

Primary mandibular right canine
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FEDERATION DENTAIRE INTERNATIONALE
(FDI)/INTERNATIONAL STANDARDS
ORGANIZATION (1SO)

The FDI/ISO numbering system was introduced to provide a standard
international system of coding teeth (Figure 4-4A and B). Each quadrant is
assigned a number as in Table 4-1.

'\\\ \X}l : J‘.'\
TABLE 4-1. FDI/ISO Qua {_Lant Nﬁm_b'ers\ =
y 5 <Ha N

PERMANENT TEETH

Maxillary right
Maxillary left
Mandibular left
Mandibular right

PRIMARY TEETH

P WN =

Maxillary right
Maxillary left
Mandibular left
Mandibular right

0 N O »n

The teeth within each quadrant are then numbered | through 8, from
the central incisor to the third molar, as with Palmer’s notation. The primary
teeth are numbered 1 through 5.

To use this system, identify each tooth with a two-digit figure: the first
digit designates the dentition, arch, and quadrant; the second digit codes the
individual tooth. For example:

Permanent maxillary right - 1 3 < canine 13
Permanent mandibular left - 3 1 «  central incisor 31
Primary maxillary left - 6 4 « first molar 64
Primary mandibular right - 8 2 « lateral incisor 82

© Cengage Learning 2013
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Figure 4-4. Federation Dentaire International (FDI)/International Standards Organization (ISO). (A) Permanent

dentition (B) Primary dentition.
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SUMMARY

The three tooth identification systems described—Palmer’s Notation, the
Universal Tooth Identification System, and the Federation Dentaire Inter-
nationale (FDI)/International Standards Organization (ISO)—are the most
commonly used standards for identifying and charting teeth. Tooth identi-
fication systems provide a basis for coding the conditions of the teeth in a
manner that is efficient and convenient for dental personnel.
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Identify the appropriate code for each tooth listed.

Universal | Palmer’s | Number | Notation | FDI/ISO

Permanent Teeth

Maxillary right second molar

Maxillary left canine

Maxillary left central incisor

Mandibular left first premolar

Mandibular right canine

Maxillary right lateral incisor

Mandibular right second molar

Mandibular left first molar

Deciduous Teeth

Mandibular right canine

Maxillary left second molar

Mandibular left central incisor

Maxillary right lateral incisor

Mandibular left first molar

Clinical Applications

1. Observe the teeth in each quadrant and record those that are missing by using the
following numbering systems.

a. Universal Tooth Identification System
b. Palmer’s notation
c. FDI/ISO

2. Observe the maxillary first molar. Record its antagonist(s) by using the Universal
Tooth Identification System.

3. Record the left premolars using Palmer’s notation. Using the same recording method,
note the deciduous teeth that precede the premolars.

4. Using the Universal Tooth Identification System, record the third tooth from the
midline and the fourth tooth from the midline, both maxillary and mandibular. Are
these the same teeth in the permanent and deciduous dentition?



5. Record the first permanent tooth to erupt using the universal number.

6. Which tooth replaces R?

7. Compare the crowns of #9 and #10.

Answer the following multiple-choice questions

1. The numbering system that designates the permanent teeth consecutively from 1 to 32
is referred to as:

a. the FDA system
b. Palmer’s notation
c. the FDI system

d. the universal numbering system

2. Palmer’s notation designates permanent teeth according to:
a. arches only
b. quadrants
c. numbers only

d. letters only

3. The correct identification for universal #8 is:
a. maxillary right central incisor
b. maxillary right lateral incisor
c. maxillary left central incisor

d. mandibular right central incisor

4. The correct identification for FDI 54 is:
a. deciduous maxillary right first molar
b. deciduous maxillary right first premolar
c. permanent maxillary right first premolar
d. deciduous mandibular right first molar

5. Using the universal numbering system, the mandibular left second premolar would
have the designation of:

a. #28
b. #29
c. #20
d. #21

1I3IHSHIOM
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Permanent Anterior Teeth

General Information
Chapter 5 Maxillary Incisors
Chapter 6 Mandibular Incisors T
Chapter 7 Canines

GENERAL INFORMATION

At the completion of this section, you will be able to identify the location in
the dental arch of each anterior tooth (Figure II-1), as well as its universal
number, expected eruption date, usual crown and root completion dates,
function, lengths of crown and root, antagonists, location of contact areas,
number of lobes, and pulp canals. You will be able to state the age when there
is first evidence of calcification during the formation of each tooth.

You will be able to describe the location and/or contour of the incisal
edge or cusp slopes, the mesial and distal outlines, contact areas, surface
characteristics, the developmental depressions, root shape, cervical lines, and
lingual structures. Use Appendix C to compare the depth of the cervical lines
of the teeth and to identify the location of the root depressions.

SECTION 1]
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You will also be able to define terms such as anomaly, cingulum,
developmental depression, fossa, groove, lobe, pit, and root depression.

Certain characteristics and structures are common to all anterior teeth.
To assist in understanding the tooth morphology, and to avoid repetition
throughout the chapters, the following related information provides a general
background applicable to all anterior teeth.

Lobes. Alobeisa center of development and calcification from which a tooth
is formed. All anterior teeth develop from four lobes that eventually coalesce
to shape the crown. Three lobes form a labial surface of the crown and the

Central incisor
Maxillary /
/— Lateral incisor

) (

Canine

Canine

{

|

— Lateral incisor
Mandibular

Central incisor
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Permanent dentition

Figure lI-1. Permanent anterior teeth.
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fourth lobe shapes a cingulum on the lingual surface. Lines of demarcation
from lobe coalescence are evident as linear depressions on the labial surface.

Mamelons. Mamelons are structures that comprise a scalloped border
along the incisal edge of the incisors and are present at the eruption of the
teeth. Mamelons are remnants of lobe formation that are worn away by
attrition shortly after eruption (Figure II-2).

Cervical Line. The cervical line is also known as the cemento-enamel
junction, or CE]J. It is a demarcation separating the anatomic crown and root.
When the tooth is viewed from the labial or lingual surface, the cervical line
appears as a semicircle curving toward the root. From the proximal surfaces,
the cervical line curves incisally. Its depth varies from 1 to 3 mm; this is
significant when the teeth are being scaled.

Col Area. The col area is a depression of the interdental papilla on the
proximal surfaces of the teeth. The papillae form a “U” shape cervical to the
contact area of each tooth.

Root Apex. The root apex is the tip of the root. In most instances, the
root tip of an anterior tooth has a distal inclination. The exception is the
mandibular canine, which frequently has a mesially inclined root tip.

Apex

Cervical line

\V ——Incisal edge
worn straight
Mamelons by attrition

(A) (B)

Figure II-2. Maxillary right central incisor—Ilabial surface.
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APICAL FORAMEN

The apical forament is a tiny opening in the apex of the root of the tooth
through which blood vessels and nerves exit and enter.

Pulp Canal. The pulp canal is a structure containing the pulp . It is located
in the root of the tooth. All anterior teeth have one root and one pulp
canal.

Antagonist. An antagonist is a tooth that contacts another tooth in the
opposite arch. Mandibular teeth contact maxillary teeth; they are the
antagonists of each other. All anterior teeth have two antagonists except the
mandibular central incisors, which have only one (Figure II-3).

Succedaneous Tooth. A succedaneous tooth is a permanent tooth that
replaces, or succeeds, a primary tooth in the same position. Each permanent
anterior tooth succeeds a primary anterior tooth; for example, the permanent
maxillary central incisor succeeds the primary maxillary central incisor
(Figure II-4). The permanent incisor is the succedaneous tooth.
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Figure II-3. All anterior teeth have two
antagonists except the manidbular central Figure II-4. Maxillary central
incisor. incisor—lingual view.
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STRUCTURES COMMONTO ALL
ANTERIOR TEETH

Fossa. A fossa is a shallow, rounded depression.

Ridge. A ridge is alinear elevation. Ridges are named by their location—for
example, the mesial marginal ridge or lingual ridge.

Cingulum. A cingulum is a convex, or rounded, elevation or tubercle on
the cervical third of the lingual surface. This is a remnant of the fourth, or
lingual, lobe.

Root Depression or Furrow. A root depression or furrow is a shallow,
linear concavity located on either the crown or root.

Pit. A pit is a pinpoint depression.



Maxillary Incisors

General Information B

N
L
e
1
-]
m
2
Y|

Maxillary Central Incisor Description B8
Maxillary Lateral Incisor Description FES

Objectives

At the completion of this chapter, you will be able to:

® |dentify the maxillary incisors and provide information
including universal number, function, antagonist, and
other features.

® Describe the location and contour of each maxillary incisor.
® Define the new terms in the chapter.
® Complete the worksheet at the end of the chapter.

Key Terms

Anomaly Lingual fossa
Cervical line Mamelons
Cingulum Marginal ridges
Developmental Pit

depressions
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GENERAL INFORMATION

There are four maxillary incisors: two central and two lateral incisors. Each
quadrant has one central incisor and one lateral incisor. Both the central and
lateral incisors are similar in shape; however, the lateral incisor is smaller and
slightly more convex. See Figure 5-1 and Figure 5-5 for a comparison of the
maxillary incisors.

At eruption, mamelons are more prominent on the central incisor, but
they are normally worn away by attrition after a short period of use. Incisors
are wedge shaped from the proximal view (see Figure 5-1) with a straight,
sharp cutting, or incisal, edge that makes them adaptable for incising food.

This text describes the “ideal” morphology of each tooth. Actual teeth
will show variations, which are normal. Occasionally there is an extreme de-
viation from the norm. This is called an anomaly.

A frequent deviation of the maxillary central incisor is a variation in
root length, the most common of which is a short or blunted root.

The maxillary lateral incisor is the tooth, other than third molars, that
most commonly forms as an anomaly. Its most frequent variation of crown
shape is the “peg-shaped” lateral.

MAXILLARY CENTRAL INCISOR DESCRIPTION

Characteristics
Location in the arch One on either side of midline
Universal number R-#8 L-#9
Eruption date 7-8 years
First evidence of calcification 3-4 months
Crown completion 4-5 years
Root completion 10 years
Continues
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Characteristics continued

Function Biting, incising

Length of crown 10.5 mm

Length of root 13 mm

Antagonists Mandibular central and lateral incisors

Location of Contact Area

Mesial Mesioincisal angle
Distal Slightly cervical to distoincisal angle
Identifying Features

e \Widest anterior tooth mesiodistally

e Straight mesial side with sharp mesioincisal angle and convex
distal side

e Straightincisal edge
e Wedge shape of tooth from proximal view

o Refer to Figure 5-1.

Labial Surface

After the mamelons are worn away, the incisal edge is straight, slightly
inclining toward the distal side of the tooth. The mesioincisal angle is sharp,
contacting the mesial of the adjacent central incisor at the incisal edge.
Tapering gradually, the mesial side continues straight until it merges with
the cervical line. The distoincisal angle, slightly rounded, forms the distal
contact area in the incisal third. The distal side of the tooth is slightly con-
vex, tapering until it joins the cervical line, a semicircle. Two slight vertical
developmental depressions, the result of lobe formation, are present on
the labial surface; otherwise it is smooth. A cone-shaped root tapers gradu-
ally to a blunt apex (Figure 5-2).

Lingual Surface

The outline of the lingual surface is the reverse of the labial view. A well-
defined lingual fossa is outlined by mesial and distal marginal ridges
and the cingulum (Figure 5-3). Frequently, shallow grooves are found in
the fossa. A pronounced cingulum dominates the cervical third of the crown.



Maxillary central incisors

Figure 5-1. Maxillary central incisors.
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Contact ;i » Contact

area — =~ area
Labial

Figure 5-2. Maxillary
central incisor—Ilabial
surface.

Lingual

Figure 5-3. Maxillary
central incisor.
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Proximal Surfaces

Seen from this view is a typical wedge shape that renders the tooth adaptable
for biting and incising food. Note that the cervical line curves incisally for
about one-third the length of the crown (Figure 5-4).

The root is broad and smooth (with no depressions or furrows)
and tapers, in the apical third, to a blunt apex. The tip of the root and
the incisal edge are on the midline, providing balance for the tooth when
functioning.

Clinical
Considerations

| Summary of the Maxillary Central Incisor
-\ J LABIAL SURFACE

The characteristics of this surface are as follows:

lI\\ »‘ / % e A straight incisal edge, slightly inclined toward distal
| / [ -é ® A straight mesial side
LT (B § A sharp mesioincisal angle

A mesial contact area (X) located at the mesioincisal angle
Figure 5-4. Maxillary

central incisor—mesial
and distal surfaces

A slightly convex distal side

A rounded distoincisal angle
A distal contact area (X) located in the incisal third

Developmental depressions on the crown

A cone-shaped root with a blunt apex

LINGUAL SURFACE
The characteristics of this surface are as follows:
e An outline that is the reverse of the labial
® A concave lingual fossa
e Mesial and distal marginal ridges that outline the fossa
e A convex cingulum that comprises the cervical third of the crown
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PROXIMAL SURFACES
The characteristics of these surfaces are as follows:

® A cervical line that curves one-third of the tooth toward the incisal
(3 mm on mesial, 2 mm on the distal)

® The tip of the incisal edge and the root located on the midline
® A root that is broad and tapers in the apical third

® No furrows or depressions on the root

MAXILLARY LATERAL INCISOR DESCRIPTION

Characteristics

Location in the arch Distal to central incisor; second
tooth from midline

Universal number R-#7 L-#10

Eruption date 8-9 years

First evidence of calcification 1 year

Crown completion 4-5 years

Root completion 11 years

Function Biting, incising

Length of crown 9 mm

Length of root 13 mm

Antagonists Mandibular lateral incisor and canine

Location of Contact Area
Mesial Junction of middle and incisal third

Distal Middle third

Identifying Features

® Resembles maxillary central incisor but is smaller, with more
convex mesial and distal sides and incisal angles

® Developmental variations are frequent

e Refer to Figure 5-5.
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Labial Surface

The lateral incisor has the same shape as the central incisor but is smaller
and slightly more convex (Figure 5-6). The incisal edge inclines toward the
distal. Both the mesial and distal incisal angles are rounded, and both the
mesial and distal sides of the tooth are convex. As compared to the mesial,
the distal outline is more convex and the angle more rounded. Although de-
velopmental depressions may be present, the labial surface is usually smooth.
Both mesial and distal contact areas are located more cervically than on the
central incisor. A cone-shaped root tapers, gradually, toward the apex.

Lingual Surface

The lingual outline is the reverse of the labial (Figure 5-7). However, the
cingulum is very pronounced, and a developmental pit is often located in
the fossa directly beneath it. The lingual fossa is more likely to have develop-
mental grooves than the maxillary central incisor. All other structures are the
same as those of the central incisor.

Proximal Surfaces

The structures and shape, from this view, are the same as the maxillary cen-
tral incisor. However, there is often a furrow, or long, shallow depression,

present on the root (Figure 5-8).
( ! ‘ )
N / Q" /
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Mesial Distal
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Figure 5-8. Maxillary lateral incisor—
lingual surface.

Clinical
Considerations

Labial

Figure 5-6. Maxillary
lateral incisor—Ilabial
surface.

Lingual

Figure 5-7. Maxillary
laterial incisor—lingual
surface.
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Summary Of The Maxillary Lateral Incisor
LABIAL SURFACE

The characteristics of this surface are:

A straight incisal edge that inclines toward the distal

Rounded mesial and distal incisal angles

Convex mesial and distal sides

Mesial and distal contact areas that are more cervical than the central
incisor

A smooth labial surface

® A tapered root

LINGUAL SURFACE

The characteristics of this surface are:

A prominent cingulum

A developmental pit usually in the fossa below the cingulum

PROXIMAL SURFACES

The characteristics of these surfaces are:

A wedged-shaped outline that is the same as the maxillary central
incisor
A cervical line that curves one-third of the tooth toward the incisal

A broad root with furrows on both the mesial and distal surfaces

SUMMARY

Incisors are wedge-shaped teeth with sharp, straight incisal edges used to cut
or incise food. Both the maxillary central and lateral incisors have similar
shapes, although the lateral incisor is smaller and slightly more convex.



Complete the following chart with the information requested

Central Incisor

Lateral Incisor

Universal Number

Palmer’s Notation

Eruption Date

Antagonists

Anomalies

Location of Contact Area

Mesial

Distal

Succedaneous

Number of Lobes

Labial Depressions*

Lingual*

Ridges

Cingulum

Fossa

Root Shape and Depressions

Labial

Proximal

*Indicate location, size, and/or shape

Answer the following multiple-choice questions

1. The incisor most likely to be an anomaly is:

a. maxillary central incisor

b. maxillary lateral incisor

2. The maxillary lateral incisor differs from the maxillary central incisor by:

a. more rounded incisal angles

. a pit on the lingual fossa

b
c. more convex mesial and distal sides
d

. all of the above
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3. The eruption date for the maxillary lateral is:

a. 6-7 years
b. 7-8 years
c. 8-9 years
d. 9-10 years

. The total number of years for complete formation of an incisors is about:

a. 2-3 years
b. 5-6 years
c. 8-9 years
d. 10 years

. The mesial surface of the maxillary right central contacts the:

a. distal surface of the maxillary right lateral
b. distal surface of the maxillary left central
c. mesial surface of the maxillary left central

d. distal surface of the maxillary left lateral



Mandibular Incisors

BN General Information
B Mandibular Central Incisor Description
W Mandibular Lateral Incisor Description

Objectives

At the completion of this chapter, you will be able to:

® |dentify the mandibular incisors and provide information
including the universal number, function, antagonist,
and other characteristics.

® Describe the location and contour of each mandibular
incisor.

® Define the new terms in the chapter.
® Complete the worksheet at the end of the chapter.

Key Terms

Antagonist
Bilaterally symmetric
Fossa

94311dVHD
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GENERAL INFORMATION

There are four mandibular incisors: two central incisors and two lateral incisors.
Each quadrant has one central and one lateral incisor.

The central and lateral incisors appear quite similar, although the lateral
incisor is larger. The opposite situation exists in the maxilla, where the central
is larger than the lateral incisor.

As the smallest tooth in the dentition, the mandibular central incisor
has only one antagonist (Figure 6-1). This tooth and the maxillary third
molar are the only teeth that have one antagonist; all others have two.

Shortly after eruption, mamelons are usually worn away by attrition
and the incisal edges of all incisors are straight. Viewed from the proximal
surface, the mandibular incisors have the same wedge shape as the maxillary
incisors, and so are suited, also, for incising food.

4 P
g‘
=
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Figure 6-1. The mandibular central incisor
has only one antagonist.

MANDIBULAR CENTRAL INCISOR DESCRIPTION

Characteristics
Location in the arch One, on either side of the midline
Universal number R-#25 L-#24

Continues
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Characteristics continued

Eruption date 6-7 years

First evidence of calcification 3-4 months

Crown completion 4-5 years

Root completion 9 years

Function Incising, biting

Length of crown 9 mm

Length of root 12.5 mm

Antagonist Maxillary central incisor

Location of Contact Area

Mesial Mesial incisal angle

Distal Distal incisal angle

Identifying Features

e Smallest tooth in the oral cavity

e Bilaterally symmetric from labial or lingual view

e Smooth tooth; no developmental grooves or depression in crown

® Only one antagonist (Figure 6-2).

Labial Surface

The incisal edge is straight, joining the mesial and distal sides at sharp incisal
angles. These angles are the contact areas. Both mesial and distal sides are
straight, tapering evenly to the cervix where the cervical line forms an arc.
See Figure 6-3.

The tooth is bilaterally symmetric—the same on both sides—so it is
difficult to differentiate the mesial from the distal side. The root is straight,
tapering gradually to the apex.

Lingual Surface

The outline from the lingual is the reverse of the labial view. This surface is
very smooth; there are no pits or grooves and the fossa and cingulum merge
with a gentle curve. Marginal ridges are not evident, unlike the maxillary
incisors. The cingulum covers the cervical third of the crown; the smooth,
shallow fossa occupies the remaining two-thirds.
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Mandibular central incisors

Figure 6-2. Mandibular central incisors.
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Labial

Figure 6-3. Mandibular
central incisor—Ilabial
surface.
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Proximal Surfaces

The width, from labial to lingual, is broad to compensate for the narrow me-
sial to distal measurements seen from the labial view. The width is necessary
to provide stability, in the bone, for such a small tooth. The root remains
broad for two-thirds its length, tapering only at the apical third. Both the
mesial and distal root surfaces have a deep depression extending most of the
root length.

The incisal edge of the mandibular incisor is positioned lingual to the
midline. When the teeth occlude, the labial surface of the mandibular inci-
sors conforms to the lingual fossa of the maxillary incisors (Figure 6-4).

Incisal View

Observing this tooth from the incisal aspect assists in differentiating it from
the mandibular lateral incisor. The central incisor has a straight incisal
edge that is bilaterally symmetric (Figure 6-5). Usually, it is difficult to
distinguish the mesial side from the distal side of the crown because of their
similarity in structure.

A
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Figure 6-4. Mandibular Figure 6-5. Mandibular right incisors—
incisors—incisal view. proximal surface.

Clinical
Considerations
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Summary of the Mandibular Central Incisor
LABIAL SURFACE

The characteristics of this surface are:

A straight incisal edge with sharp incisal angles
® Mesial and distal sides that taper evenly to the cervix
® Mesial and distal contact areas located at the incisal angle
® A smooth crown surface with no depressions
® A straight root, tapering at the apical third
LINGUAL SURFACE
The characteristics of this surface are:

® An outline that is the reverse of the labial view

® A smooth fossa; a smooth cingulum

® A convex cingulum that is one-third of the crown
PROXIMAL SURFACES

The characteristics of these surfaces are:

The tip of the incisal edge sitting lingual to the midline

® A cervical line that curves toward the incisal edge

® A broad root, tapering at the apical third

® A root furrow or depression on the mesial and distal surfaces
INCISAL VIEW
The characteristics of this surface are:

® A straight incisal ridge

® A bilaterally symmetric form

MANDIBULAR LATERAL INCISOR DESCRIPTION

Characteristics

Location in the arch Distal to central incisor; second
tooth from midline
Universal number R-#26 L-#23

Continues




Chapter 6 - Mandibular Incisors

Characteristics continued
Eruption date 7-8 years

First evidence of calcification 3-4 months

Crown completion 4-5 years

Root completion 10 years

Function Biting, incising

Length of crown 9.5 mm

Length of root 14 mm

Antagonists Maxillary central and lateral incisors

Location of Contact Area

Mesial Mesial incisal angle

Distal Cervical to the incisal angle
Identifying Features

e Slightly larger than the central incisor

e Slightly more convex than the central incisor

® Incisal ridge curves to the distal

e Crown distally displaced

e Refer to Figure 6-6.

Labial Surface

The lateral incisor looks like the central incisor in overall appearance but
is slightly larger and not bilaterally symmetric. Whereas the central incisor
has a level incisal edge, the incisal edge of the lateral declines toward the
distal and forms a rounded incisal angle with the distal side. The distal side
is slightly convex. The mesial incisal angle is sharp; the mesial side can be
straight or slightly convex as it tapers toward the cervical line. Both the me-
sial and distal contact areas are at the incisal angle. The cervical line forms a
narrow arch. The root is straight, tapering at the apical third.

Lingual and Proximal Surfaces

Except for size and length, the mandibular lateral incisor is similar to the
central incisor and has the same characteristics. However, the cingulum is
distally displaced as it starts to curve toward the canine. See Figure 6-7.
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Mandibular lateral incisors

Figure 6-6. Mandibular lateral incisors.
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Mesial Distal

Figure 6-7. Mandibular
lateral incisor—mesial and
distal surface.

© Cengage Learning 2013



Chapter 6 - Mandibular Incisors 75

Incisal View

The incisal edge of the lateral incisor curves toward the distal, following the
contour of the mandibular arch, whereas the incisal edge of the central inci-
sor is straight. The curvature on the lateral incisor creates a distally displaced
cingulum as compared to the centrally situated cingulum of the central inci-
sor. This structure assists in distinguishing the two teeth from each other, and
is shown in Figure 6-4.

Clinical
Considerations

Summary of the Mandibular Lateral Incisor
LABIAL SURFACE

The characteristics of this surface are:
® An incisal edge that declines toward the distal
A mesial surface that tapers gradually toward the cervix
A distal side that is slightly convex, tapering toward the cervix

A sharp mesial incisal angle; a rounded distal incisal angle

Mesial and distal contact areas at the junction of the incisal edge and
the mesial or distal side

A smooth surface

® A straight root that tapers evenly
LINGUAL SURFACE

The characteristics of this surface are:
® An outline that is the reverse of the labial side

e Cingulum, fossa, and ridges that appear the same as those on the
central incisor



76 Section Il - Permanent Anterior Teeth

PROXIMAL SURFACES
The characteristics of these surfaces are:

® Root depressions on the mesial and distal surfaces; the distal depres-
sion is deeper

o All other characteristics that are the same as those pertaining to the
central incisor
INCISAL VIEW
The characteristics of this view are:
® An incisal edge that curves toward the distal and inward toward the
lingual
® A cingulum that is distally displaced

SUMMARY

Mandibular incisors assist the maxillary incisors in biting and cutting food.
From the labial view, both mandibular incisors are small, narrow teeth with
a straight incisal edge and tapering mesial and distal sides. The mandibular
central incisor is the smallest tooth in the dentition.



Complete the following chart with the information requested

Central Incisor Lateral Incisor

Universal Number

Palmer’s Notation

Eruption Date

Antagonists

Anomalies

Location of Contact Area

Mesial

Distal

Succedaneous

Number of Lobes

Labial Depressions*

Lingual*

Ridges

Cingulum

Fossa

Root Shape and Depressions

Labial

Proximal

*Indicate location, size, and/or shape

Answer the following multiple-choice questions

1. When viewing the mandibular lateral incisor from the labial, it would differ from the
mandibular central incisor by a:

a. more rounded distal incisal angle
b. more prominent labial ridge

c. less curved cervical line
d

. shorter crown



2. The contact area for the mandibular incisors is located:
a. in the apical third
b. in the middle third
c. at the incisal edge

3. When viewing the mandibular central incisor from the incisal view, the crown is:
a. centered to the mesial
b. centered to the distal
c. bilaterally symmetric

4. The antagonist(s) for the mandibular central incisors is(are):
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a. the maxillary central and lateral incisors
b. the maxillary incisors
c. the maxillary lateral incisor and canine

5. Which is the first incisor to erupt?
a. maxillary central
b. maxillary lateral
c. mandibular central
d. mandibular lateral



Canines

BN General Information
B Maxillary Canine Description
B Mandibular Canine Description

Objectives

At the completion of this chapter, you will be able to:

® |dentify the canines and provide information includ-
ing universal number, function, antagonist, and other
characteristics.

® Describe the location and contour of each canine.
® Define the new terms in the chapter.
® Complete the worksheet at the end of the chapter.

Key Terms
Aesthetics Labial ridge
Cornerstone Lingual fossa
Cusp slope Lingual ridge

Cuspids
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GENERAL INFORMATION

There are two canines in each arch: one in each quadrant. Maxillary and
mandibular canines are similar, with variations as noted in the descriptions.
Both maxillary and mandibular canines have a sharp, pointed cusp, thus
attaining their alternate name of “cuspids” They are long, strong, stable
teeth. Note their size and length (Figure 7-1) as compared to the adjacent
teeth. Canines usually have one root. However, with variation, the mandibu-
lar canine may have two roots, and thus two pulp canals.

Because they are located at the corner of each arch, canines are
referred to as the “cornerstone” teeth. Their position is important to
aesthetics because they provide shape to the face. If dentures are needed
and the size or position of the canine is varied, the entire facial appearance
can change. Fortunately, canines are self-cleansing, because of their convex-
ity and location at the corners of the arch, so that food easily rolls off them.
Thus, they are usually the last teeth to be lost by dental decay. The shape of
this tooth, particularly the sharp cusp, makes it adaptable for holding and
tearing food.

Canine

,

"

Mandibular -___ Mandibular
first premolar ™ = lateralincisor

ot it ot
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Figure 7-1. Mandibular canine with proximal teeth.
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MAXILLARY CANINE DESCRIPTION

Characteristics

Location in the arch

Universal number

Eruption date

First evidence of calcification
Crown completion

Root completion

Function

Length of crown

Length of root

Antagonist

Location of Contact Area
Mesial

Distal

Identifying Features

® |ongest maxillary tooth
Stable, sturdy tooth
Cornerstone of the arch
Sharp, pointed cusp

Refer to Figure 7-2.

Distal to lateral incisor; third
tooth from midline

R-#6 L-#11
11-12 years
4-5 months
6-7 years

13-15 years
Tearing, holding
10 mm

17 mm

Mandibular canine and first
premolar

Junction of incisal and
middle third

Middle third

Bulky cingulum and defined lingual ridges
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Labial Surface

The area extending from the tip of the cusp to both the mesial and distal
contact areas is called a cusp slope. Both contact areas are located near the
junction of the incisal and middle third of the tooth. The mesial cusp slope is
shorter than the distal cusp slope. It joins the mesial surface at the junction of
the incisal and middle third; the mesial side is convex. Because of the longer
cusp slope, the distal contact area is more cervical than the mesial and is lo-
cated in the middle third of the crown. The distal side of the tooth is slightly
concave before merging with the cervical line.

A well-developed middle lobe, called the labial ridge, is centrally lo-
cated and extends from the cervix to the tip of the cusp. Shallow depressions
extend, vertically, along both sides of the ridge. The root is cone shaped and
usually smooth. See Figure 7-3.

Lingual Surface

The outline is the reverse of the labial view, but narrower. Forming the lingual
surface are two fossae and a well-pronounced cingulum. The cingulum is situ-
ated in the cervical third of the crown. A lingual ridge divides the lingual
fossa into two segments—a mesial lingual fossa and a distal lingual fossa—and
extends from the base of the cingulum to the cusp tip. Raised mesial and distal
marginal ridges outline the lateral border of the fossae, as shown in Figure 7-4.

Proximal Surfaces

Both the length and width of the maxillary canine, as seen from the proximal
surfaces, are greater than other anterior teeth. This width is needed to give
the tooth stability. The root is broad for two-thirds its length, tapering only
at the apical third. Deep depressions on the mesial and distal root surfaces
give the tooth greater stability in the bone, needed during mastication, as
illustrated in Figure 7-5.
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Mesial Distal

Figure 7-5. Maxillary canine—
mesial and distal surface.

Labial

Figure 7-3. Maxillary
canine—labial surface.

Lingual

Figure 7-4. Maxillary
canine—lingual surface.
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Clinical
Considerations

Summary of the Maxillary Canine
LABIAL SURFACE

The characteristics of this surface are:
® A mesial cusp slope that is shorter than the distal cusp slope

® A mesial contact area that is at the junction of the incisal and the
middle third

A distal contact area that is in the middle third of the tooth
A slightly convex mesial side

Slightly concave from cervix to contact area on distal side
A well-developed middle lobe, called the labial ridge
Depressions that are on either side of the labial ridge

A cusp tip that is centered over the root

A cone-shaped, smooth root

LINGUAL SURFACE
The characteristics of this surface are:
® An outline that is the reverse of the labial view

® A crown and root that converge so that both mesial and distal sur-
faces can be seen

® A fossa that is divided, by a lingual ridge, into mesiolingual and
distolingual fossae

® A pronounced cingulum and marginal ridges

PROXIMAL SURFACES
The characteristics of these surfaces are:
® A broad crown and root
® A cervical line that curves toward the incisal

® A deep depression in the root surface
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MANDIBULAR CANINE DESCRIPTION

Characteristics

Location in the arch

Universal number

Eruption date

First evidence of calcification
Crown completion

Root completion

Function

Length of crown

Length of root

Antagonists

Location of Contact Area
Mesial

Distal

Identifying Features

® |ongest mandibular tooth

Refer to Figure 7-6.

Distal to lateral incisor; third
tooth from midline

R-#27 L-#22
9-10 years

4-5 months
6-7 years

12-14 years
Tearing, holding
11T mm

16 mm

Maxillary lateral incisor and
canine

Incisal third

Junction of incisal and middle
third

Well-developed middle lobe called the labial ridge
Slightly narrower and smoother than maxillary canine
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Mesial Distal

Mandibular canines (cuspids)

Figure 7-6. Mandibular canines.
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Labial Surface

The crown of the mandibular canine looks similar to that of the maxillary
canine but is narrower by 0.5 mm. It appears even narrower than this, as
compared to the maxillary canine, because both the mesial and distal contact
areas are located more incisally.

The mesial cusp slope is shorter than the distal; the mesial side of the
tooth is straight, whereas the distal side is more convex. The labial ridge is not
as prominent as on the maxillary canine, and there are depressions on either
side of the ridge. The root tapers gradually, and the root tip frequently has a
mesial inclination. See Figure 7-7.

Lingual Surface

The outline is the reverse of the labial view, but narrower, because the lingual
converges. The structures are the same as those on the maxillary canine, but
less pronounced, as shown in Figure 7-8.

Proximal Surfaces

Again, the tooth is broad from this view, with an overall shape resembling
that of the maxillary canine. There are deep depressions on both the mesial
and distal root surfaces, as illustrated in Figure 7-9.

Summary of the Mandibular Canine
LABIAL SURFACE
The characteristics of this surface are:
® A mesial cusp slope that is shorter than the distal
e Contact areas that are more incisal than on the maxillary canine
® A straight mesial side
® A slightly convex distal side
°

A tapered root

Clinical
Considerations

2N
f

Labial

Figure 7-7. Mandibular
canine—Ilabial surface.
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Lingual

Figure 7-8. Mandibular
canine—lingual surface.
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Mesial Distal

Figure 7-9. Mandibular
canine—mesial and
distal surface.
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LINGUAL SURFACE
The characteristics of this surface are:
® An outline that is the reverse of the labial view, but narrower

® Cingulum and marginal ridges that are smoother than the maxillary
canine

® Two fossae divided by the lingual ridge
® Fossae that are shallower than on the maxillary canine

PROXIMAL SURFACES
The characteristics of these surfaces are:
® Greater width, providing stability
® Deep depressions on the root surface

SUMMARY

Canines, along with the incisors, are considered anterior teeth. Both maxil-
lary and mandibular canines are long, broad, pointed teeth with a sharp cusp
that is used to tear food when necessary. These strong, stable teeth are located
at the corners of the arch. The pronounced buccal ridge of the crown and the
canine eminence of the root provide shape to the face.



Complete the following chart with the information requested

Maxillary Canine

Mandibular Canine

Universal Number

Palmer’s Notation

Eruption Date

Antagonists

Anomalies

Location of Contact Area

Mesial

Distal

Succedaneous

Number of Lobes

Labial Depressions*

Lingual*

Ridges

Cingulum

Fossa

Root Shape and Depressions

Labial

Proximal

*Indicate location, size, and/or shape

Answer the following multiple-choice questions

1. When compared to the mandibular canine, the maxillary canine:

a. is longer from incisal to cervix

. is more irregular on the lingual

b
c. erupts earlier
d

. is narrower mesial to distal
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2. When compared to the maxillary canine, the cingulum of the mandibular canine is:
a. more irregular
b. larger
c. smoother
d. no different

3. The structures on either side of the lingual ridge of the canine are referred to as:
a. lobes
b. pits
c. grooves
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d. fossae

4. How does the mesial cusp slope of the canines differ from the distal cusp slope?
a. It is shorter.
b. It is longer.

c. It is the same.

5. The antagonists of the maxillary canine are:
a. mandibular canine and first premolar
b. mandibular first and second premolar
c. mandibular lateral and first premolar
d

. mandibular canine and lateral



SECTION I

Permanent Posterior Teeth

General Information

Chapter 8 Maxillary Premolars

Chapter 9 Mandibular Premolars T
Chapter 10 Maxillary First and Second Molars
Chapter 11 Mandibular First and Second Molars
Chapter 12 Third Molars

GENERAL INFORMATION

At the completion of this section, you will be able to identify the location
in the dental arch of each posterior tooth, as well as its universal number,
expected eruption date, usual crown and root completion dates, function,
lengths of crown and root, antagonists and the location of contact areas,
number of lobes, and pulp canals. You will be able to state at what age there
is evidence of calcification in the formation of each tooth.

You will be able to describe the location and contour of the buccal,
lingual, proximal, and occlusal surfaces as they apply to each posterior tooth.
Your descriptions will include contact areas, grooves, cusps, pits, ridges, fos-
sae, outlines, contact areas, and roots of the teeth. Use Appendix C to com-
pare the depth of the cervical lines of the teeth and to identify the location of
the root depressions.
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You will also be able to define terms such as comminution, intercus-
pation, interdigitation, bifurcation, and marginal, oblique, trans-
verse, and triangular ridges.

To avoid redundancy in each chapter, the following descriptions
consolidate information relating to posterior teeth.

Occlusal Surface

The occlusal surface is the chewing surface. All posterior teeth have a chew-
ing surface shaped by cusps, fossae, ridges, and grooves. The lingual cusps
of the maxillary teeth sit in the fossae of the mandibular teeth and the buc-
cal cusps of the mandibular teeth sit in the fossae of the maxillary teeth
(Figure ITI-2). Cusps slope toward the grooves so that the teeth interdigitate
when in contact with each other.

Lobes

Lobes are centers of calcification. All teeth develop from at least four lobes.
The premolars, with two cusps, develop from four lobes: three buccal and one
lingual. The mandibular second premolar, which has three cusps, develops
from five lobes: three buccal and two lingual. Lobe formation of molars is
equal to the number of cusps on the tooth. If a molar has four cusps, it devel-
ops from four lobes (Figure III-1).

Pulp Canals

The pulp canals are portions of the pulp located in the root of the tooth. Each
root has one pulp canal except the mandibular first molar; the mesial root of
this tooth usually has two pulp canals.

Lobes

—
v C N Buccal ' »“ Lingual

el
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Occlusal
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Figure llI-1. The occlusal view of
the maxillary molar showing the Figure IlI-2. Molarsin
lobes and how they come together. occlusion—proximal view.
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Pulp Horn

The pulp horn is the portion in the pulp chamber, or coronal pulp, that is
elevated toward a cusp (Figure III-3).

Root Trunk

The root trunk is the portion of the root that extends from the cemento-enamel
junction to the furcation. If the root trunk divides into two roots, it is bifur-
cated. All mandibular molars have bifurcated roots (Figure ITII-4A). All maxil-
lary molars are trifurcated—that is, divided into three roots. The area on the
root trunk where it separates is called the furcation or forking (Figure III-4B).

Contact Area

The contact area is the portion of the mesial or distal surface that touches, or
contacts, the proximal or adjacent tooth.

Succedaneous Tooth

A succedaneous tooth is one that succeeds another tooth in the same posi-
tion. Premolars are the only posterior teeth that are succedaneous. They suc-
ceed the deciduous molars. As permanent molars do not replace deciduous
teeth, they are not succedaneous teeth.

Mandibular molar

Maxillary Molar

Furcation———M — X

Bifurcated root

(R)

© Cengage Learning 2013

v
-

(B)

Figure IlI-4. Furcated roots (A) Mandibular molar. Furcated roots

Figure IlI-3. Pulp horns. (B) Maxillary molar.
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STRUCTURES COMMON TO ALL
POSTERIORTEETH

Ridge

A ridge is a linear elevation, named by its location or direction. There are

several types:

Marginal ridge: A ridge around the perimeter of the occlusal surface

(Figure I11-5)

Transverse ridge: A ridge that crosses the occlusal surface from buccal

to lingual (Figure I11-6)

Triangular ridge: A ridge that slants from the cusp tip toward a

groove and forms a triangular slope (Figure II1-7)

Oblique ridge: A ridge that diagonally crosses the occlusal surface—
for example, from mesiobuccal to distolingual (Figure III-8)
Cusp ridge: A ridge that slopes from the tip of the cusp toward the

mesial or distal surface

Fossa

A fossa is a shallow depression named by its shape:
Circular fossa: A rounded depression
Triangular fossa: A “V”-shaped depression
Irregular fossa: A depression without definite shape

Distal

marginal ) I ‘
ridges [ .

Mesial . Distal
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Transverse ridge
Figure llI-6. The maxillary right first
Figure IlI-5. The marginal ridges of the premolar occlusal surface showing the
maxillary central, premolar, and molar. transverse edge.

Buccal

);::_4

Lingual

Figure llI-7. Trian-
gular ridge identi-
fied on the occlusal
surface of a maxillary
second premolar.
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Groove

A groove is a linear depression. Each posterior tooth has a primary groove
pattern unique to that tooth. These groove patterns are described in later
chapters. Posterior teeth usually have additional or supplementary grooves
that are not included with the descriptions or in the illustrations because of
their variation in each person.

Pit

A pit is a pinpoint depression where two or more grooves meet.

'., S __-Oblique
7T ridge
&)

Figure 111-8. A maxil-
lary first molar with the
oblique ridge identified.

FACTS TO HELP AVOID CONFUSION

Premolars

Since premolars usually have two cusps, they are alternately referred to as
bicuspids. However, the mandibular second premolar often has three cusps;
therefore, these teeth are more accurately called premolars. All premolars
have a well-developed middle buccal lobe that forms a buccal ridge ending
at a pointed cusp.

Nomenclature

Cusps, grooves, fossae, and ridges are commonly named by their location,
such as mesiobuccal cusp, central groove, or distal marginal ridge. With a
little thought, you can probably name most of the structures without hav-
ing to memorize them. Note that when the words “mesial” or “distal” are

used in combination with another surface, the “al” is changed to “0” as in
“mesiolingual”

B B B B
M(ETHD Mo D Mot D M " bpg
- . 4 §
Occlusal Occlusal Occlusal Occlusal -
L L L L g
Maxillary molars Mandibular molars o

Figure 111-9. Occlusal surfaces of the maxillary and mandibular molars.
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Size and Shape of Surfaces

Because the mouth has less space toward the posterior region, distal surfaces
of the teeth are generally smaller than mesial structures. Crowns, too, tip
distally so that more of the occlusal surface can be seen when the distal side
of the tooth is viewed.

Occlusal Surface

Technically, the occlusal surface is within the borders of the outer cusps and
marginal ridges. Its structures are the inner cusps, grooves and pits. These
structures of the occlusal surface are described in Chapters 8 through 12.
(Figure III-10) The cusps and grooves of the maxillary teeth are arranged
to contact the occlusal surfaces of the mandibular cusps and grooves so that
they fit together or interdigitate. Because of this arrangement food can be
easily chewed . Chewing is the process called comminution.
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Figure I1I-10. Maxillary first molar—occlusal surface.



Maxillary Premolars

BN General Information
B Maxillary First Premolar Description
B Maxillary Second Premolar Description

Objectives

At the completion of this chapter, you will be able to:

® |dentify the maxillary premolars and provide vital informa-
tion to include universal number, function, antagonists,
and other characteristics.

® Describe the location and contour of each maxillary
premolar.

® Define the new terms in the chapter.
® Complete the worksheet at the end of the chapter.

Key Terms
Bifurcated Mesial interradicular groove
Buccal ridge Root trunk
Major groove pattern Triangular fossa

Mesial concavity Triangular ridge
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GENERAL INFORMATION

There are four maxillary premolars: two in each quadrant. They are named
by their position in the arch from anterior to posterior as first premolar and
second premolar.

Macxillary premolars have one buccal and one lingual cusp. Both pre-
molars have a prominent middle buccal lobe extending from the cervix to
the tip of the buccal cusp, similar to the canine, with shallow depressions on
either side.

The root trunk of the maxillary first premolar is bifurcated, dividing
into two roots (buccal and lingual) that are seen only from the proximal view.
The maxillary second premolar has only one root.

Viewed from the buccal, all premolars resemble one another, with their
pointed buccal cusp and tapered root, so it is difficult to differentiate them.
However, each has a unique structure on another surface that will assist in
its identification.

Premolars replace deciduous molars; there are no deciduous premolars.
The first premolar succeeds the deciduous first molar; the second premolar
succeeds the deciduous second molar.

With their triangular-shaped cusps and fossae, the premolars are struc-
tured to assist with the grinding of food.

MAXILLARY FIRST PREMOLAR DESCRIPTION

Characteristics

Location in the arch Fourth tooth from the mid-
line; distal to cuspid

Universal number R-#5 L-#12
Eruption date 10-11 years
First evidence of calcification 1%2 years

Continues
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Characteristics continued

Crown completion 5-6 years

Root completion 12-13 years

Function Grinding

Length of crown 8.5 mm

Length of root 14 mm

Antagonists Mandibular first and second
premolar

Location of Contact Area

Mesial Middle of the tooth

Distal Slightly more occlusal than
the mesial contact

Identifying Features

e Two cusps: one buccal, one lingual

e Two roots: one buccal, one lingual

e Two pulp canals: one in each root

® Resembles canine but is shorter

® Mesial marginal groove

e Mesial concavity around CEJ

® Mesial root depression (mesial inter radicular groove) from CEJ
to furcation

o Refer to Figure 8-1.

Buccal Surface

Only the buccal cusp and buccal root are visible, obscuring the shorter
lingual cusp and root positioned directly behind them. A well-developed
middle buccal lobe forms a buccal ridge extending from the cervix to the
tip of the pointed buccal cusp (Figure 8-2). Shallow depressions parallel the
ridge. The mesial cusp slope is longer than the distal cusp slope.

The mesial side is concave from the cervix to the contact area at the mid-
dle of the surface. The distal side is straighter than the mesial from the cervix
to the contact area. The distal contact area is slightly more occlusal than the
mesial, making the distal cusp slope shorter. The buccal root is tapered.
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Maxillary first premolars (bicuspids)

Figure 8-1. Maxillary first premolars.

© Cengage Learning 2013

Buccal

Figure 8-2. Maxillary
first premolars—buccal
surface.

© Cengage Learning 2013



Chapter 8 - Maxillary Premolars

Lingual Surface

Both cusps are visible from this view (Figure 8-3). As the lingual cusp is ap-
proximately 1 mm shorter, the tip of the buccal cusp extends below it. The
lingual cusp is smooth—no ridge, no depressions. Some of the mesial and
distal surfaces of both the crown and the root are seen because the lingual
surface is narrower than the buccal.

Proximal Surfaces

Both cusps and both roots are visible. Although the tooth appears small from
the buccal view, it is about 2 mm wider when viewed from the proximal sur-
face, from buccal to lingual. Both cusps are within the confines of the roots,
thus helping to absorb some of the pressure from mastication.

The root trunk is bifurcated for one-half or less of its length. Both roots
are straight until the apical third, where they incline toward each other.

Mesial Surface

Extending from the occlusal surface and crossing the marginal ridge onto the
mesial surface is a mesial marginal groove (Figure 8-4). At its end, only a
short distance onto the mesial surface, is a mesial concavity that continues
onto the root and merges with the root bifurcation. There is a deep groove
on the root that extends from the CEJ to bifurcation. It is termed the mesial
interradicular groove.

Distal Surface

The distal surface of the crown is smooth; it has no groove or depression. The
root does have a depression that extends into the bifurcation (Figure 8-5).

/ Root bifurcation

Py Mesial interradicular

groove
Mesial depression \
Contact area \

Mesial marginal groove
Mesial marginal ridge —
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Figure 8-3. Maxillary
first premolar—Ilingual

surface.

Distal marginal

ridge
/Triangular cusp

Ridge

Buccal Distal Lingual
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Figure 8-5. Maxillary first premolar—

Figure 8-4. Maxillary second premolar—mesial surface. distal surface.
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Occlusal Surface

The occlusal shape forms a hexagon, circumscribed by the marginal and
cusp ridges. Because the cusps tip inward, both the buccal and lingual sur-
faces are visible.

Note that the buccal cusp tip is centered between the mesial and distal
sides. Both the buccal and lingual cusps are pyramid shaped, with their sides
sloping toward the central groove and fossae. The slope from the tip of the
buccal cusp to the central groove and from the tip of the lingual cusp to the

B central groove forms a triangular ridge. The two fossae are the mesial tri-
angular fossa and the distal triangular fossa.

Located at the base of the cusps, and separating them, are the grooves.
Although there can be several supplementary grooves, the major groove

Occlusal pattern common to all maxillary first premolars includes the central, mesio-

(\/)
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L © buccal, distobuccal, mesial marginal, and distolingual grooves (Figure 8-6).
Figure 8-6. Maxillary As with most occlusal patterns, these structures are named by their location.
first premolar—occlusal It is common to find a pit where two or more grooves merge. Thus, it is

surface. likely that this occlusal will have a mesial and distal pit located in the fossae.

Clinical
Considerations

Summary of the Maxillary First Premolar
BUCCAL SURFACE
The characteristics of this surface are:

® A prominent buccal ridge.

® A pointed buccal cusp.
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® A mesial side that is concave from the cervix to the contact area; a
contact area that is in the middle of the surface; a cusp slope that is
straighter and longer than the distal.
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