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Odontogenesis 



Initiation 

1. Primordial oral cavity - mesenchymal tissue and primitive oral epithelium 

Week 6

2. Thickens by proliferation
3. Invagination into underlying mesenchyme 

Week 7

4. Development into two processes

A - Vestibular lamina → vestibule

B - Dental lamina → TG 

Week 8

5. Enlarging along DL where tooth germs begin developing







Bud Stage 

Week 8-10

1. Enamel Organ (EO) - enlargement and sac 
formation from differentiation of DL 

2. Surrounded by mesenchymal cells which 
thicken and condense 



Early Cap Stage

Week 11

1. Further differentiation of EO to thicken 
bud

2. Deeper surface of EO becomes concave 
to form cap shape



Late Cap Stage 

Week 12

1. EO - central cells stagnant, stretched but stay connected by desmosomes
2. Peripheral cells of EO differentiate into EEE and IEE

Week 13

3. Configuration of primary tooth germs established 

A - stellate reticulum 

B - EEE

C - IEE 

D - Dental papilla



Early Bell Stage

Week 14

1. Disintegration of DL makes TG discrete entity
2. Cap lengthens into bell by intense differentiation of IEE
3. IEE shape roughly resembles occlusal pattern of tooth crown 
4. Future outline of roots derived from cervical loop 





Late Bell stage 

Week 17

1. Lingual downgrowth of EEE → 1-5s 
2. Posterior extension of EEE → 6-8s 

Week 18

1. Commence enamel and dentine deposition (amelogenesis, dentogenesis) 









































Tooth eruption/dental age

Primary teeth: Calcification pattern A, D, B, C, E

Eruption pattern: A, B, D, C, E



Tooth Eruption permanent

Calcification: 6, 1, Mx2, 3, Md 2, 4, 5, 7, 8, 

Mx eruption: 6, 1, 2, 4, 3, 5, 7, 8

Md eruption: 6, 1, 2, 3, 4, 5, 7, 8

Crown development takes 4 years
Root development takes 4 years (incisors), 
7-8 years for remainder

1st molar: 3 years crown development, 6 
years root development
Teeth begin eruption when roots ½- ¾ formed

Root apex closure → full development 
complete



Calculating Dental age

Pick 3 teeth (partially developed) from an OPG or other radiograph

Dental age = Calcification + (crown development time x amount completed) + Estimate root development x 
amount completed

For example

17 Crown is fully developed and root ½ developed

Dental age = calcification (2 ½ - 3 ½ yrs) + crown (1x4 years) + root development (0.5 x 7-8) ∴ 10-11 
years





Dental development anomalies

● Tooth Structure Anomalies 
● Tooth Number Anomalies 
● Tooth Size Anomalies 
● Tooth Shape Anomalies 



Tooth Structure Anomalies 

● Amelogenesis imperfecta 
● Dentinogenesis imperfecta 
● Molar-incisor hypomineralisation
● Trauma
● Dental fluorosis 
● Tetracycline staining  



Amelogenesis Imperfecta 

● Mutation of genes: AMELX, ENAM or MMP20 
● Complex group of hereditary conditions characterized by developmental 

abnormalities in the enamel structure in the absence of systemic 
disorders/disease

● Broadly classified into 3 groups: 
○ Hypoplastic: abnormal enamel matrix deposition, mineralisation/maturation normal
○ Hypomature: normal enamel matrix deposition, abnormal maturation 
○ Hypocalcified: normal enamel matrix deposition, abnormal mineralisation 



Clinical presentation of AI

● Hypoplastic: 
○ Generalised vs localised 
○ Generalised: various pits scattered across tooth structure 
○ Localised: usually linear depressions, horizontal rows of pits

● Hypomature: 
○ Normal shaped
○ mottled/opaque/yellow/brown discolouration
○ Soft & may detach from underlying dentine 

● Hypocalcified: 
○ Weak & discoloured enamel 
○ Rapidly lost of structure during function due to lack of minerals 



Hypomatured Hypocalcified/hypomineralised

Hypoplastic 



Dentinogenesis Imperfecta 

● Hereditary developmental disturbance of the dentine formation in the absence 
of systemic disorders 

● Mutation of the DSPP gene
● May occur concurrently with osteogenesis imperfecta 



Clinical appearance: DI 

● Translucent or opalescent hue to the teeth with brown to blue discoloration
● Bulbous crown with cervical narrowing in radiographs. Roots are thin & can 

lose pulpal space



Molar-incisor hypomineralisation  

● Presence of defect on 1 or more 1st molars or permanent central incisors 
● Chalky white, softer & porous enamel 
● Incisors quite commonly affected: central incisors & 1st molars start 

developing embryologically at the same time 



Tooth Number Anomalies 

● Hypodontia 
○ Agenesis of 1-6 teeth 
○ Oligodontia: agenesis of >6 teeth
○ Anodontia: agenesis of whole dentition
○ 8s, Md 5s, Mx 2s common 

● Hyperdontia 
○ Supernumeries 
○ Mostly in permanent dentition
○ Mesiodens are common



Tooth Size Anomalies 

● Microdontia
○ Smaller than usual 
○ Not relating to jaw size
○ Mostly affecting isolated teeth & associating with hypodontia  

● Macrodontia 
○ Larger than usual 
○ Isolated usually to the 1s & 3s 



Tooth Shape Anomalies 

● Gemination/fusion
○ “Double tooth” (for both)
○ Gemination: Single enlarged or joined teeth, tooth count: normal (counted as 1) 
○ Fusion: single enlarged tooth due to 2 joined teeth. Tooth count: missing tooth

● Dens Evaginatus 
○ Accessory cusp: central tubercle. 
○ Cusp like elevation in the central fossa, usually contains pulpal tissue 

● Dens invaginatus 
○ Tooth in tooth; very rare 

● Hypercementosis 
○ Excessive cementum 

● Taurodontism 
○ Enlarged pulp chamber 
○ Usually with systemic disease 



Dens Evaginatus 


