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Chapter

Prologue: Tooth Anatomy and
Morphology

Ziihre Akarslan

1. Introduction

Knowledge of tooth morphology and anatomy is important in dentistry. Crown
morphology is essential in restorative treatment and prosthodontic treatment.
External root morphology influences the success of oral surgery, periodontal
treatment, orthodontic treatment, and prosthodontic treatment. The knowledge
of root canal anatomy is important in endodontics. There can be various root canal
configurations affecting the success of root canal treatment [1-3]. The size of teeth
crowns, number of roots, and morphology of occlusal surfaces, including cusps,
interconnecting depressions, grooves, or pits, may differ among populations and
genders [4-9].

There are two sets of teeth during lifetime, the deciduous teeth and the perma-
nent teeth. The deciduous teeth are present in childhood and replaced with the per-
manent teeth. There are 20 deciduous teeth. Ten of these are located at the maxillae,
and 10 of them are located at the mandible. They are consisted of incisors, canines,
and molars. There are 32 permanent teeth. Sixteen of these teeth are located in
the maxillae, and 16 are located in the mandible. They are consisted of incisors,
canines, premolars, and molars. The main difference between the deciduous and
permanent dentition is that the permanent dentition has the premolar teeth. There
are four premolars in the maxillae and four premolars in the mandible [10].

The permanent incisors are placed in front of the oral cavity. There are total
eight incisors, four at the maxillae, and four at the mandible. The function of these
teeth is cutting food. Their crowns are flattened and they usually have a single root.
The incisors are consisted of the central and lateral teeth. The mandibular central
incisor is the smallest tooth in the mouth, but the buccolingual dimension of its root
is very large [11-13].

The permanent canines are placed after the lateral incisors. There are two
canines in the maxillae and two canines in the mandible. The canines tear and shred
food. The canine has a single root and root canal. Its root is longer compared to the
incisors [12].

The premolar teeth are located between the canines and the molars. There are
four premolars in the maxillae and four premolars in the mandible. The premolars
are the transitional teeth. They are only present in the permanent dentition. They
guide food from the front of the mouth back to the molars. They can have two or
more cusps on their crown [10]. The second maxillary premolar tooth in the maxil-
lae and the first and second premolar tooth in the mandible have one root and root
canal. Different from these, the first maxillary premolar tooth has two roots and
root canals, one located in the buccal and the other in the palatal area. In some cases
there can be extra roots and root canals in these teeth [3].

The permanent molars are located in the posterior region in the oral cavity. The
molars are placed after the premolars in the permanent dentition. There are six molars
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in the maxillae and six molars in the mandible. The functions of these teeth are to
crush and grind food. They have multiple cusps on their crown [10]. The root configu-
ration and number differ among these teeth. The maxillary molars usually have three
separate roots; mesiobuccal, distobuccal, and palatal. Sometimes there can be one,
two, or four roots [14]. On the other hand, the mandibular molars usually have two
roots: mesial and distal. However, rarely these teeth can have one or three roots [15].

The teeth may be affected from various anomalies. These anomalies can change
the structure, color, shape, and form of the teeth. The anomalies are named as
concrescence, fusion, germination, taurodontism, dilaceration, enamel pearls, dens
invaginatus, dens in dente, dilated odontoma, dens evaginatus, talon cusp, amelo-
genesis imperfecta, dentinogenesis imperfecta, osteogenesis imperfecta, dentin
dysplasia, regional odontodysplasia, and Turner’s hypoplasia. Dentists should have
knowledge about these anomalies and the possible complications they can lead
during dental treatment [16].

The aim of this book is to provide the readers information about dental mor-
phology, anatomy, and anomalies.

2. Overview of the chapters of this book

Second chapter: “Tooth Morphology Overview” written by Abeer Alshami,
Shatha Alharthi, Munirah bin Shabeeb, and Monika Wahi. The authors start with
the nomenclature and continue with tooth numbering systems in this chapter. They
give details about the Fédération Dentaire Internationale (FDI) system, tooth mor-
phology and anatomy, and stages of tooth formation. They end the chapter with the
hypotheses accepted nowadays about formation of the tooth. The authors provide
useful information and rich illustrations for the readers.

Third chapter: “Root Canal Morphology and Anatomy” written by Esra Giiven
Pamukgu. This chapter gives the readers beneficial information about root canal
anatomy and morphology of maxillary and mandibular incisors, canines, premo-
lars, and molars. A novel tooth morphology classification respecting tooth number,
number of roots, and root canal configuration types is presented. A summary of
dental anomalies can be found at the end of the chapter.

Fourth chapter: “External and Internal Anatomy of Mandibular Permanent
Incisors” written by Mohammed A. Aldawla, Abdulbaset A. Mufadhal, and Ahmed
A. Madfa. In this chapter detailed information is given about the external root
morphology, the internal root anatomy, and the dental anomalies which can be seen
in permanent mandibular incisor teeth. The chapter is written according to a rich
literature review which is particularly informative.

Fifth chapter: “External and Internal Anatomy of Maxillary Permanent First
Molars” written by Abdulbaset A. Mufadhal, Mohammed A. Aldawla, and Ahmed
A. Madfa. This chapter provides the readers useful information about external root
morphology, internal root anatomy, variations, and anatomical anomalies of per-
manent maxillary first molars. The chapter is written according to a rich literature
review in an elucidative manner.

Sixth chapter: “Can Orofacial Structures Affect Tooth Morphology?” written by
Amanda Valentim, Renata Furlan, Mariana Amaral, and Fernanda Guimaries. This
chapter focuses on the role of orofacial forces on the teeth. The authors give infor-
mation about all factors related in detail. They emphasize the role of the orofacial
muscles, oral habits, and hyperfunction of masticator muscles on the occlusion and
size and shape of the teeth according to a rich literature review.

Seventh chapter: “Evolution of Dental Implant Shapes and Today’s Custom
Root Analogue Implants” written by Ayse Sumeyye Akay. The author provides
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information about root morphology of teeth. Evolution and the fabrication proce-
dures and clinical predictability of root-shaped dental implants are explained in the

chapter. The readers can benefit from the advantages of the root-shaped implants
for immediate placement.
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