
TOOTH FORMATION 5

  

Table!1.1 Stages of!tooth development
Timing 
in utero

Stage  Activity  Potential 
problems

6 weeks Initiation Ectoderm of  the primitive 
stomodeum thickens locally to 
form dental lamina which maps 
the later dental arch

Oligodontia (partial 
anodontia)

Mesenchyme forms neural 
crest which migrates to the 
tooth germ

Supernumeraries

8 weeks Bud Each dental lamina develops 
10 buds

Macro or 
microdontia

9– 10 
weeks

Cap The enamel organ maps out the 
shape of  the crown
Dental papilla is surrounded by 
follicle and sac

11– 12 
weeks

Bell Di"erentiation of  4 layers
Stratum intermedium
Inner enamel epithelium
Outer dental papilla
Central cells of  dental papilla

Appositional Dentine and enamel are 
laid down. Internal enamel 
epithelium (IEE) cells become 
preameloblasts which induce 
odontoblasts to produce 
predentine. The basement 
membrane disintegrates, 
allowing preodontoblasts and 
preameloblasts to come into 
contact. Predentine mineralizes 
and induces enamel matrix 
production from Tome’s 
process of  ameloblasts. Enamel 
matrix mineralizes very quickly 
(dentine facilitates nucleation). 
Odontoblast processes are 
left as the odontoblast cell 
bodies continue to lay down 
more dentine. Centres of  
calci#cation (calcospherites) 
fuse. At the odontoblast 
layer, there is always a layer 
of  predentine throughout life. 
Stellate reticulum collapses 
and nutrients are then supplied 
from blood supply outside the 
outer enamel epithelium.

Enamel/ dentine 
dysplasia

(Continued)



6 CHAPTER!1 Oral cavity and!gut

6

Timing 
in utero

Stage  Activity  Potential 
problems

Enamel 
maturation

Mineral ion uptake increases 
and crystals grow wider and 
thicken. Water and organic 
content are removed from 
the enamel. At the end of  this 
stage the enamel epithelium 
degenerates.

Root 
formation

Once the crown has 
formed, at the cervical loop, 
outer and inner enamel 
epithelium become adjacent 
(stellate reticulum and 
stellate intermedium having 
collapsed). These 2 layers 
form the Hertwig’s epithelial 
root sheath (HERS) which 
induces dentine formation 
between dental papilla and 
follicle. When complete 
the basement membrane 
and HERS disintegrate 
and some cells remain 
in a mesh of strands and 
islands (rests of Malassez). 
Undi"erentiated cells in the 
dental papilla contact the 
root dentine and become 
cementoblasts which secrete 
cementoid matrix which 
mineralizes to cementum. 
Fibroblasts are induced to 
form periodontal ligament. 
Hyaline layer of cementum 
is next to the root dentine, a 
10 micron highly mineralized 
layer which allows the #rst 
attachment of periodontal 
ligament #bres. Acellular 
cementum is found near the 
cervical area. Cementoblasts 
become encased in their own 
cementum as cementocytes 
in cellular cement. Root 
formation takes around 
1.5!years from eruption for 
primary teeth and 2– 3!years 
for permanent teeth.

Enamel pearls 
(blob of  enamel 
formed on 
the root by 
misplaced 
ameloblasts.
Dilaceration— 
bend in the root 
due to trauma.
Accessory!roots
Concrescence— 
teeth joined by 
cementum
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