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Pediatric Dentistry:

Is an age- defined specialty that provides both primary and comprehensive preventive and therapeutic oral health care for infants and children through adolescence, including those with special health care needs. 

Pedodontics:

Is a branch of dentistry that is concerned with dental care of children its origin came from Greek wards (Pedo – child, odous, odont-tooth)

Eruption of Teeth
The term eruption described the movement which takes a tooth from its developmental position (in the alveolar bone) to the oral cavity until it reaches the occlusion with its antagonist dentition.
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The factors that related to the eruption processes include:  

1. Genetic factors.
2. Environmental factors.

3. Hormonal factors.

· The tooth emerges when ¾ of the root formation had occurred.

· The teeth reach the occlusion before the root development is complete.

· The teeth of female erupt earlier than male.

Patterns of tooth movements: 


Considerable movements that required to bring the teeth to the occlusal plane and then into functional occlusion. 

Types of tooth movements:
1. Pre – eruptive tooth movement: include all movements of the deciduous and permanent tooth germs within the tissue of the jaw, from the time of early initiation and formation to the time of crown completion and this phase terminates with the initiation of root development, during this phase the growing tooth moves in two directions to maintain its position in the expanding jaws (outward and upward in the mandible and outward and downward in the maxilla).
Bodily movement: it occurs continuously as the jaw grows by which the movement of the entire tooth germ cause bone resorption at the direction of tooth movement and bone apposition behind it.  

Eccentric movement: one part of the tooth germ remains fixed while the rest continues to grow causing a shift in the center of the tooth germ.
The root elongates when the crown does not increase in size.
2. Eruptive tooth movement: it is the axial movement of the tooth from its crypt within the bone of the jaw to its functional position in occlusion (to occlude with its antagonist).

3. Post eruptive tooth movement: it occurs primarily to maintain the position of the erupted tooth while the jaw continues to grow and to compensate for the occlusal and proximal wear. This movement occurs in axial direction.
Chronology of Human Primary Dentition.

	Tooth
	Hard Tissue Formation Begins
	Amount of Enamel Formed at Birth
	Enamel Completed
	Eruption
	Root Completed

	Maxillary

	Central incisor
	4 mo in utero
	Five sixths
	1 ½ mo
	7 ½ mo
	1 ½ yr

	Lateral incisor
	4 ½  mo in utero
	Two thirds
	2 ½ mo
	9 mo
	2 yr

	Cuspid
	5 mo in utero
	One third
	9 mo
	18 mo
	3 ¼ yr

	First molar
	5 mo in utero
	Cusps united
	6 mo
	14 mo
	2 ½ yr

	Second molar
	6 mo in utero
	Cusp tips still isolated
	11 mo
	24 mo
	3 yr

	Mandibular

	Central incisor
	4 ½ mo in utero
	Three fifths
	2 ½ mo
	6 mo
	1 ½ yr

	Lateral incisor
	4 ½ mo in utero
	Three fifths
	3 mo
	7 mo
	1 ½ yr

	Cuspid
	5 mo in utero
	One third
	9 mo
	16 mo
	3 ¼ yr

	First molar
	5 mo in utero
	Cusps united
	5 ½ mo
	12 mo
	2 ¼ yr

	Second molar
	6 mo in utero
	Cusp tips still isolated
	10 mo
	20 mo
	3 yr


Chronology of Human Permanent Dentition.

	Tooth
	Hard Tissue Formation Begins
	Amount of Enamel Formed at Birth
	Enamel Completed
	Eruption
	Root Completed

	Maxillary

	Central incisor
	3-4 mo
	Sometimes a trace
	4-5 yr
	7-8 yr
	10 yr

	Lateral incisor
	10-12 mo
	
	4-5 yr
	8-9 yr
	11 yr

	Cuspid
	4-5 mo
	
	6-7 yr
	11-12 yr
	13-15 yr

	First bicuspid
	1 ½ - 1 ¾  yr
	
	5-6 yr
	10-11 yr
	12-13 yr

	Second bicuspid
	2 – 2 ¼ yr
	
	6-7 yr
	10-12 yr
	12-14 yr

	First molar
	At birth
	
	2 ½ - 3 yr
	6-7 yr
	9-10 yr

	Second molar
	2 ½ - 3 yr
	
	7-8 yr
	12-13 yr
	14-16 yr

	Third molar
	7-9 yr
	
	12-16 yr
	17-21 yr
	18-25 yr

	Mandibular

	Central incisor
	3-4 mo
	Sometimes a trace
	4-5 yr
	6-7 yr
	9 yr

	Lateral incisor
	3-4 mo
	
	4-5 yr
	7-8 yr
	10 yr

	Cuspid
	4-5 mo
	
	6-7 yr
	9-10 yr
	12-14 yr

	First bicuspid
	1 ¾ - 2yr
	
	5-6 yr
	10- 12 yr
	12-13 yr

	Second bicuspid
	2 ¼  – 2 ½  yr
	
	6-7 yr
	11-12 yr
	13-14 yr

	First molar
	At birth
	
	2 ½ - 3 yr
	6-7 yr
	9-10 yr

	Second molar
	2 ½ - 3 yr
	
	7-8 yr
	11-13 yr
	14-15 yr

	Third molar
	8-10 yr
	
	12-16 yr
	17-21 yr
	18-25 yr


Theories of tooth eruption:
1. Root formation: it was believed that root formation is an obvious cause of tooth eruption because it causes an overall increase in length of the tooth that must be accommodated by the growth of the root into the bone, an increase in jaw height or by the occlusal movement of the crown (eruption). Root growth theory suggested the presence of the cushion hammock ligament at the base of the of the socket that transmits the force to cause eruption but the ligament was never found histologically. 

2. Bone remodeling:  An inherent growth pattern of the maxilla and mandible supposedly moves teeth by selective deposition and resorption of bone. This theory is not accepted. Bone resorption and formation occurred because of eruptive force applied by tooth over the bone.
3. Vascular pressure: The vascular pressure theory supposes that local increase in tissue fluid or blood pressure in the periapical region is sufficient to move the toot. It means that the hydrostatic pressure on the top of the tooth is less than hydrostatic pressure underneath the tooth. This difference in pressure will push the tooth occlusally.
4. Periodontal ligament: Eruptive force resides in the dental follicle – periodontal ligament complex. Formation and renewal of the PDL has been considered a factor in tooth eruption because of the traction power that fibroblasts have which may pull the tooth out during eruption.
5. Dental follicle theory: It is clear that the dental follicle is essential to achieve the bony remodeling required to accommodate tooth movement, for it is from this tissue that the osteoblasts differentiate.
Summery

Root Formation Theory:
" Depend on the idea that root elongation is the motive force behind tooth eruption".

· Rootless teeth can erupt.

· Teeth still erupt after completion of root formation.

· Some teeth erupt a greater distance more than the total length of their root.

Bone Remodeling Theory:
" Depend on the idea that bone remodeling that achieved by osteoclast and osteoblast around an erupting tooth are the motive force behind tooth eruption".

· Bone formation occurs after the tooth has been moved.

PDL Traction Theory:
" Depend on the idea that migration and traction of PDL fibroblasts are the motive force behind tooth eruption.

1. Fibroblast contractile properties.
2. Connection with extracellular collagen fibers "fibronexus (important in transmitting traction to the extracellular matrix

3. Oblique alignment of PDL collagen fibers"

· Rootless teeth can erupt.

· Impacted teeth with a well- developed PDL cannot erupt

Vascular Pressure Theory:
" Depend on the idea that vascular tissue hydrostatic pressure within the PDL is the motive force behind tooth eruption".
· Eruption can also occur independently of the vascular alteration. 


Importance of Time of Eruption of Teeth:
1. For the dentist in the diagnosis and treatment plan.

2. For the dental epidemiologist.

3. For the physician. e.g. Malnutrition lead to delayed or retained primary teeth.

4. For the Orthodontist. e.g. Ugly duckling stage.

5. For the psychologist. e.g. mentally retarded patient and the importance of the replacing the tooth or not.

6. For the forensic odonatologist.

7. In the anthropologist.

Influence of Premature loss of Primary Teeth on Eruption time of their Successors: 
· Eruption of the premolar teeth will be delayed in children who lose primary molars at 4 or 5 years of age and before.

· If extraction of the primary molars occurs after the age of 5 years, there will be a decrease in the delay of premolar eruption.

· At 8, 9 and 10 years of age, premolar eruption resulting from premature loss of primary teeth is greatly accelerated.

Variations in the Sequence of Eruption: 
Sequence of eruption of:
Primary dentition                          permanent dentition


· These sequences of eruption in each arch favorable for maintaining the length of the arches during the transitional dentition. 
·  The mandibular canine erupt before the first and second premolars, this sequence aid in maintaining adequate arch length and in prevention lingual tipping of the incisors, because lingual tipping of incisors not only will cause a loss of arch length but also will allow the development of an increased overbite and an abnormal lip musculature and an oral habit which allow collapse of the anterior segment.
·  If the second permanent molar develops and erupts before the second premolars, lead to mesial migration of the first permanent molar and result in space loss problem.

Lingual Eruption of Mandibular Permanent Incisors: 
 Lingual eruption of mandibular permanent incisors associated with primary teeth may have undergone extensive root resorption and held only by soft tissue, or roots may not haves undergone normal resorption and remain solidly in place. It is commonly seen especially in patient with an inadequate arch length. The molding action tongue and lips and continued alveolar growth seem to play an important role in influencing the permanent incisors into a more normal position with time and the position will improve over several months.
· Extraction of primary teeth in the area not recommended because it’s only relief crowding and may lead to development more sever arch length inadequately and it’s not necessary to subject the child to trauma.

· In older children, radiograph shows no root resorption of the primary teeth, so primary teeth should be extracted.

Teething and Difficult Eruption: 
In most children the eruption of teeth is preceded by:
· Increase in salivation.
· Itching sensation and the child put hands and fingers in the mouth.

·  The child feels restlessness.

· Loss of appetite.

· Inflammation of gingival tissue.

· Pain, and painful condition that subside within few days, To relief this pain use:

1. The parent can apply nonirritating topical anesthesia to the affected tissue over the erupting tooth three or four times / day. However, caution must be exercised when use topical anesthesia especially in infants, since systemic absorption of the anesthetic agent is rapid and toxic doses can occur if it is misused.
2. Surgical removal of tissue covering the tooth is not indicated and use clean hard teething object to chasten the eruption process.  

· Eruption Haematoma (Eruption Cyst):
   It is a bluish purple elevated area of tissue may develop a few weeks before eruption time, may result from trauma to the area and then a hemorrhage on follicle of erupted tooth. It will subside after eruption and breakage of soft tissue; mainly it occurs associated with 6s and Es.  
Treatment: after sever pain for long time, simply surgical excision of the overlying membrane and uncovers the crown and drain the fluid.
· Eruption Sequestrum:
is seen occasionally in children at the time of the eruption of the first permanent molar. Clinically appear as a tiny spicule of nonviable bone overlying the crown of an erupting permanent molar just before or immediately after the emergence of the tips of the cusps through the oral mucosa. It should be removed to control local inflammation usually associated with it. Topical anesthesia or infiltration of a few drops of a local anesthetic may be necessary to avoid discomfort during removal.
· Ectopic Eruption: Tooth erupts or tries to erupt in an abnormal position.

· Natal and Neonatal teeth:

The prevalence of natal teeth (teeth present at birth) and neonatal teeth (teeth that erupt during the first 30 days) is low. The cause is unknown and seems to be familial. A radiograph should be made to determine the amount of root development and the relationship of a prematurely erupted tooth to its adjacent teeth. One of the parents can hold the x-ray film in the infant’s mouth during the exposure. Most prematurely erupted teeth are hypermobile because of the limited root development. Some teeth may be mobile to the extent that there is danger of displacement of the tooth and possible aspiration, in which case the removal of the tooth is indicated. In some cases, the sharp incisal edge of the tooth may cause laceration of the lingual surface of the tongue and cause pain to the mother breast during feeding, so we should extract such tooth.

The preferable approach, however, is to leave the tooth in place because it is important in growth and complete eruption of adjacent teeth, with time the tooth become stabilized and other teeth will erupt in the arch.

A retained natal or neonatal tooth may cause difficulty for a mother who wishes to breast – feed her infant. If breast – feeding is too painful for the mother, the use of breast pump and bottling the milk are recommended. 
· Epstein Pearls, Bohn Nodules and Dantal Lamina Cysts:
Small, white or grayish – white lesions on the alveolar mucosa of the newborn may incorrectly diagnosis as natal teeth.
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It takes 5 years to complete in permanent teeth
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