DEVELOPMENT OF TEETH AND PALATE
Development of teeth
Introduction:

· Two sets of teeth normally develop: the primary dentition or deciduous teeth and the secondary dentition or permanent teeth. 
· They develop from:

1. Oral ectoderm 

2. Mesoderm
3. Neural crest cell
· The enamel is derived from ectoderm of the oral cavity; all the other tissues differentiate from the surrounding mesenchyme derived from mesoderm and neural crest cells. 
· Odontogenesis (tooth development) is initiated by the inductive influence of neural crest mesenchyme on the overlying ectoderm. 
· The first tooth buds appear in the anterior mandibular region; later tooth development occurs in the anterior maxillary region and then progresses posteriorly in both jaws. 
· The first indication of tooth development occurs early in early in the sixth week as a thickening of the oral epithelium, a derivative of the surface ectoderm. 
· These U-shaped bands — dental laminae — follow the curves of the primitive jaws 
Bud Stage of tooth Development

· Each dental lamina develops ten centers of proliferation from which swellings — tooth buds— grows into the underlying mesenchyme 
· These tooth buds develop into the first or deciduous teeth, which were given this name because they are shed during childhood 
· There are ten tooth buds in each jaw, one for each deciduous tooth. 
· The tooth buds for permanent teeth that have deciduous predecessors begin to appear at about 10 weeks from deep continuations of the dental lamina 
· They develop lingual (toward the tongue) to the deciduous tooth buds. 
· The permanent molars that have no deciduous predecessors develop as buds from posterior extensions of the dental laminae. 
· The tooth buds for the permanent teeth appear at different times, mostly during the fetal period. 
· The buds for the second and third permanent molars develop after birth.
Cap Stage of tooth Development

· As each tooth bud is invaginated by mesenchyme — the primordium of the dental papilla — the bud becomes cap shaped 
· The ectodermal part of the developing tooth, the enamel organ (dental organ) eventually produces the enamel.

· The internal part of each cap-shaped tooth, the dental papilla, is the primordium of the dental pulp.
· Together the dental, papilla and enamel organ form the tooth germ. 
· The outer cell layer of the enamel organ is the outer enamel epithelium, and the inner cell layer lining the “cap” is the inner enamel epithelium 
· The central core of loosely arranged cells between the layers of enamel epithelium is the enamel (stellate) reticulum. 
· As the enamel organ and dental papilla of the tooth develop, the mesenchyme surrounding the developing tooth condenses to form the dental sac, a vascularized capsular structure 
· The dental sac is the primordium of cement and periodontal ligament 

· The cement is the bonelike rigid connective tissue covering the root of the tooth
· The periodontal ligament is the fibrous connective tissue that surrounds the root of the tooth, attaching it to the alveolar bone 
Bell Stage of Tooth Development

· As the enamel organ differentiates, the developing tooth assumes the shape of a bell 
· The mesenchymal cells in the dental papilla adjacent to the inner enamel epithelium differentiate into odontoblasts, which produce predentin and deposit it adjacent to the epithelium. 
· Later the predentin calcifies and becomes dentin. 
· As the dentin thickens, the odontoblasts regress toward the center of the dental papilla; however, their fingerlike cytoplasm processes odontoblastic processes or Tomes processes — remain embedded in the dentin 
· The yellowish enamel is the second hardest tissue in the body. 
· It overlies and protects the brittle dentin, the hardest tissue in the body, from being fractured 
· Cells of the inner enamel epithelium differentiate into ameloblasts, which produce enamel in the form of prisms (rods) over the dentin. 
· As the enamel increases, the ameloblasts regress toward the outer enamel epithelium. 
· Enamel and dentin formation begins at the cusp (tip) of the tooth and progresses toward the future root. 
· The root of the tooth begins to develop after dentin and enamel formation is well advanced 
· The inner and outer enamel epithelia come together in the neck region of the tooth, where they form a fold, the epithelial root sheath 
· This sheath grows into the mesenchyme and initiates root formation. 
· The odontoblasts adjacent to the epithelial root sheath form dentin that is continuous with that of the crown. 
· As the dentin increases, it reduces the pulp cavity to a narrow root canal through which the vessels and nerves pass. 
· The inner cells of the dental sac differentiate into cementoblasts, which produce cement that is restricted to the root. 
· Cement is deposited over the dentin of the root and meets the enamel at the neck of the tooth (cementoenamel junction).

· As the teeth develop and the jaws ossify, the outer cells of the dental sac also become active in bone formation. 
· Each tooth soon becomes surrounded bone, except over its crown. 
· The tooth is held in its alveolus (bony socket) by the strong periodontal ligament a derivative of the dental sac 
· Some fibers of this ligament are embedded in the cementum; other fibers are embedded in the bony wall of the alveolus. 
· The periodontal ligament is located between the cementum of the root and the bony alveolus.
Tooth Eruption

· As the teeth develop they begin a continuous slow movement toward the oral cavity 
· The mandibular teeth usually erupt before the maxillary teeth, and girls’ teeth usually erupt sooner than boys’

· The child’s dentition contains 20 deciduous teeth

· The complete adult dentition consists of 32 teeth.  

· As the root of the tooth grows, its crown gradually erupts through the oral epithelium. 
· The part of the oral mucosa around the erupted crown becomes the gingiva (gum). 
· Usually eruption of the deciduous teeth occurs between sixth and twenty-fourth months after birth 
· Delayed eruption of all teeth may indicate a systemic or nutritional disturbance such as hypopituitarism or hypothyroidism.
· As a permanent tooth grows, the root of the corresponding deciduous tooth is gradually resorbed by osteoclasts. 
· Consequently, when the deciduous tooth is shed, it consists only of the crown and the uppermost part of the root. 
· The permanent teeth usually begin to erupt during the sixth year and continue to appear until early adulthood 
Time of Eruption of Teeth and the Time of Shedding of Deciduous Teeth

Tooth                                    Usual Eruption Time                               Shedding Time

Deciduous

Medial incisor                                 6—8 mos                                                   6-7 yr
Lateral incisor                                8—10 mos                                                  7-8 yr

Canine                                            16—20 mos                                               10—12 yr

First molar                                     12—16 mos                                                 9—11 yr

Second molar                                20—24 mos                                                10—12 yr

Permanent
Medial incisor                                 7—8 yr

Lateral incisor                               8—9 yr

Canine                                           10—12 yr

First premolar                               10—11 yr

Second premolar                           11—12 yr

First molar                                     6—7 yr

Second molar                                  12 yr

Third molar                                   13—25 yr

Development of Palate

· The palate develops from two primordia:

1. The primary palate

2. The secondary palate

· Palatogenesis begins at the end of the fifth week; however, development of the palate is not completed until the twelfth week. 
· The critical period of palate development is from the end of the sixth week until the beginning of the ninth week.

Primary Palate

· Early in the sixth week the primary palate — median palatine process — begins to develop from the deep part of the intermaxillary segment of the maxilla 
· Initially this segment, formed by merging of the medial nasal prominences, is a wedge-shaped mass of mesenchyme between the internal surfaces of the maxillary prominences of the developing maxillae. 
· The primary palate forms the premaxillary part of the maxilla
· It represents only a small part of the adult hard palate (i.e. anterior to the incisive fossa).

Secondary Palate

· The secondary palate is the primordium of the hard and soft parts of the palate 
· The secondary palate begins to develop early in the sixth week from two mesenchymal projections that extend from the internal aspects of the maxillary prominences. 
· Initially these structures — the lateral palatine processes or palatal shelves project inferomedially on each side the tongue 
· As the jaws develop, the tongue becomes relatively smaller and moves inferiorly. 
· During the seventh and eighth weeks the lateral palatine processes elongate and ascend to horizontal position superior to the tongue. 
· Gradually the processes (shelves) approach each other and fuse in median plane
· They also fuse with the nasal septum and the posterior part of the primary palate. 
· Elevation of the palatal processes or shelves to the horizontal position is believed to be caused by an intrinsic shelf elevating force that is generated by the hydration of hyaluronic acid in the mesenchymal cells within the palatal processes.

· The nasal septum develops as a down growth from internal parts of the merged medial nasal prominent 
· The fusion between the nasal septum and the palatine processes begins anteriorly during the ninth week and is completed posteriorly by the twelfth week, superior to the primordium of the hard palate.

· Bone gradually develops in the primary palate forming the premaxillary part of the maxilla, which lodges the incisor teeth 
· Concurrently bone extends from the maxillae and palatine bone into the lateral palatine processes (palatal shelves) to form the hard palate 
· The posterior parts of these processes do not become ossified 
· They extend posteriorly beyond the nasal septum and fuse to form the soft palate, including its conical soft projection — the uvula 
· The median palatine raphe indicates the line of fusion of the lateral palatine processes.
· A small nasopalatine canal persists in the median plane of the palate between the pre maxillary part of the maxilla and the palatine processes of the maxillae
· This canal is represented in the adult hard palate by the incisive fossa, which is the common opening for the small right and left incisive canals. 
· An irregular suture runs on each side from the incisive fossa to the alveolar process of the maxilla, between the lateral incisor and canine teeth on each side 
· It is visible in the anterior region of the palates of young persons. 
· This suture indicates where the embryonic primary and secondary palates fused.

