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1. Proliferation

The shape of the face is determined not only by expansion of the paranasal 
sinuses but also by growth of the mandible and maxilla to accommodate the 
teeth. 

By the 6th week of development, the basal layer of the epithelial lining of the 
oral cavity forms a C-shaped structure, the dental lamina, along the length 
of the upper and lower jaws. 

This lamina subsequently gives rise to a number of dental buds, 10 in each 
jaw, which form the primordia of the ectodermal components of the teeth. 

Soon, the deep surface of the buds invaginates, resulting in the cap stage of 
tooth development. 

Such a cap consists of an outer layer, the outer dental epithelium, an inner 
layer, the inner dental epithelium, and a central core of loosely woven 
tissue, the stellate reticulum. 

The mesenchyme, which is of neural crest origin, located in the indentation, 
forms the dental papilla. 



Michael H. Ross: Histology : a text and atlas : with correlated cell and molecular biology LWW,2010



2. As the dental cap grows and the indentation deepens, the tooth 
takes on the appearance of a bell (bell stage). 

Mesenchyme cells of the papilla adjacent to the inner dental layer 
then differentiate into odontoblasts, which later produce 
dentin. 

With thickening of the dentin layer, odontoblasts retreat into the 
dental papilla, thereby leaving a thin cytoplasmic process 
(dental process) behind in the dentin. 

The odontoblast layer persists throughout the life of the tooth and 
continuosusly provides predentin, which is subsequently 
transformed into dentin. 

The remaining cells of the dental papilla form the pulp of the 
tooth. 
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In the meantime, epithelial cells of the outer dental epithelium 
differentiate into ameloblasts (enamel formers). 

These cells produce long enamel prisms that are deposited over the 
dentin. 

The contact layer between the enamel and dentin layers is known as 
the enamel dentin junction. 

Enamel is first laid down at the apex of the tooth and from here 
spreads toward the neck. 

When the enamel thickens, the ameloblasts retreat into the stellate 
reticulum. 

Here they regress, temporarily leaving a thin membrane (dental 
cuticle) on the surface of the enamel. 

After eruption of the tooth, this membrane gradually sloughs off. 
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3. Formation of the root of the tooth begins when the 

dental epithelial layers penetrate into the underlying 
mesenchyme and form the epithelial root sheath. 

Cells of the dental papilla lay down a layer of dentin continuous 
with that of the crown. 

As more and more dentin is deposited, the pulp chamber narrows 
and finally forms a canal containing blood vessels and nerves 
of the tooth. 

Mesenchymal cells located on the outside of the tooth and in 
contact with dentin of the root differentiate into cementoblasts. 

These cells produce a thin layer of specialized bone, the 
cementum. 

Outside the cement layer, mesenchyme gives rise to the 
periodontal ligament, which holds the tooth firmly in position 
and simultaneously functions as a shock absorber. 



With further lengthening of the root, the crown is gradually 
pushed through the overlying tissue layers into the oral cavity.

The eruption of deciduous or milk teeth occurs 6-24 months 
after birth. 

Buds for the permanent teeth are located on the lingual aspect of 
the milk teeth and are formed during the 3rd month of 
development.

These buds remain dormant until approximately the 6th year of 
postnatal life. 

Then they begin to grow, thereby pushing against the underside 
of the corresponging milk teeth and aiding in their shedding. 

As a permanent tooth grows, the root of the overlying deciduous 
tooth is resorbed by osteoclasts. 



Eruption of the Primary Teeth

At birth, neither the maxillary nor the mandibular 
alveolar process is well developed.

Occasionally, a „natal tooth” is present, although the 
first primary teeth normally do not erupt until 
approximately 6 months of age. 

The natal tooth may be a supernumerary one, formed by 
an aberration in the development of the dental lamina, 
but usually is merely a very early but otherwise 
normal central incisor. 

Because of the possibility that it is perfectly normal, 
such a natal tooth should not be extracted casually. 



The dates of eruption are relatively variable; up to 6 
months of acceleration or delay is within the normal 
range. 

The eruption sequence, however, is usually preserved. 

One can expect that the mandibular central incisors will 
erupt first, closely followed by the other incisors.

After a 3-to 4 month interval, the mandibular and 
maxillary first molars erupt, followed in another 3 or 
4 months by the maxillary and mandibular canines, 
which nearly fill the space between the lateral incisor 
and first molar. 

The primary dentition is usually completed at 24 to 30 
months as the mandibular, then the maxillary second 
molars erupt. 



Spacing is normal throughout the anterior part of the primary 
dentition but is most noticeable in two locations, called the 

primate spaces. (Most subhuman primates have these 
spaces throughout life, thus the name.) 

In the maxillary arch, the primate space is located between the 
lateral incisors and canines, whereas in the mandibular arch, 
the space is between the canines and first molars. 

The primate spaces are normally present from the time the teeth 
erupt. 

Developmental spaces between the incisors are often present 
from the beginning, but become somewhat larger as the child 
grows and the alveolar processes expand. 

Generalized spacing of the primary teeth is a 
requirement for proper alignment of the permanent incisors. 



Spacing 
– in the primary incisor 

region (absence is a 
reliable indication that 
the permanent incisors 
will be crowded)

– mesial to the upper 
primary canine (primate 
space)

– distal to the lower 
primary canine (primate 
space) 

• transitory stage of 
mandibular incisor 
crowding at age 8 to 9

William R. Proffit ,  Henry W. Fields: 

Contemporary Orthodontics Elsevier, St Louis 
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• Absence of the 

spacing is a reliable 

indication that the 

permanent incisors 

will be crowded



Eruption of the Permanent Teeth

The nature of eruption and its control before the 

emergence of the tooth into the mouth are 

somewhat different from eruption after 

emergence. 

• Preemergent Eruption

• Postemergent Eruption



Preemergent Eruption
During the period when the crown of a tooth is being formed, 

there is a very slow labial or buccal drift of the tooth follicle 
within the bone, but this follicular drift is not attributed to the 
eruption mechanism itself. 

Eruptive movement begins soon after the root begins to form. 

This supports the idea that metabolic activity within the 
periodontal ligament is a major part of, if not only mechanism 
for, eruption. 

Resorption is the rate-limiting factor in preemergent eruption.

Normally, the overlying bone and primary teeth resorb, and the 
eruption mechanism then moves the tooth into the space 
created by resorption. 

Nevertheless, something about the erupting tooth (perhaps 
pressure within the follilce, or some chemical messenger) is 
the signal for bone resorption. 



Postemergent Eruption

Once a tooth emerges into the mouth, it erupts rapidly until it approaches 
the occlusal level and is subjected to the forces of mastication. 

At that point, its eruption slows and then as it reaches the occlusal level of 
other teeth and is in complete fuction, eruption all but halts. 

The stage of relatively rapid eruption from the time a tooth first penetrates 
the gingival until it reaches the occlusal level is called the 
postemergent spurt, in contrast to the following phase of very slow 
eruption, termed the juvenile occlusal equilibrium. 

In humans, after the teeth reach the occlusal level, eruption becomes 
almost imperceptibly slow although it definitely continues. 

During the juvenile equilibrium, teeth that are in function erupt at a rate 
that parallels the rate of vertical growth of the mandibular ramus. 



As the mandible continues to grow, it moves away from the 
maxilla, creating a space into which the teeth erupt. 

The amount of eruption necessary to compensate for jaw growth
can best be appreciated by observing what happens to a tooth 
that becomes ankylosed (i.e., fused to the alveolar bone). 

An ankylosed tooth appears to submerge over a period as the 
other teeth continue to erupt, while it remains at the same 
vertical level. 

Since the rate of eruption parallels the rate of jaw growth, it is not 
surprising that a pubertal spurt in eruption of the teeth 
accompanies the pubertal spurt in jaw growth. 

This pattern of eruption of the teeth in concert with growth of the 
jaws reinforces the concept that the rate of eruption is 
controlled by the forces opposing eruption, not those 
promoting it. 



After a tooth is in the mouth, the forces opposing eruption are those from 
chewing, and perhaps in addition, soft tissue pressures from lips, cheeks, or 
tongue contacting the teeth.

Disturbances in the coordination between jaw growth and tooth eruption often 
contribute to the development of orthodontic problems. 

When the pubertal growth spurt ends, a final phase in tooth eruption called the 

adult occlusal equilibrium is achieved. 

During adult life, teeth continue to erupt at an extremely slow rate. 

If its antagonist is lost at any age, a tooth can again erupt more rapidly, 
demonstrating that the eruption mechanism remains active and capable of 
producting significant tooth movement even late in life. 



Infraocclusion



Infraocclusion



Eruption Sequence and Timing.

The transition from the primary to the permanent dentition begins 
at about age 6 with the eruption of the first permanent molars, 
followed soon thereafter by the permanent incisors. 

The permanent teeth tend to erupt in groups, and it is less 
important to know the most common eruption sequence than to 
know the expected timing of these eruption stages. 

The stages are used in the calculation of dental age, which is 
particularly important during the mixed dentition years. 



Dental age is determined from three 

characteristics. 

1. which teeth have erupted. 

2. the amount of resorption of the 

roots of primary teeth and 

3. the amount of development of the 

permanent teeth. 



6 8 9

11 12

W
il

li
am

 R
. 
P

ro
ff

it
 ,
  

H
en

ry
 

W
. 

F
ie

ld
s:

 C
o

n
te

m
p

o
ra

ry
 

O
rt

h
o

d
o

n
ti

cs
 E

ls
ev

ie
r,

 S
t 

L
o

u
is

 2
0

1
2



AGE GROUPS

• Primary Dentition

• Early Mixed Dentition

• Late Mixed and Early Permanent 

Dentition 

• Adults



Primary Dentition

• Developing malocclusions often can be 

detected. 

• Little if any orthodontic treatment is indicated 

for preschool children. 

• Children who may have a facial syndrome for 

evaluation by special team, if this has not 

already occurred. 



Early Mixed Dentition
• There are many indications for orthodontic treatment in

the mixed dentition

• Children with severe problems often are treated best with
two phases of treatment, one in the mixed dentition and a
second in the early permanent dentition

• Moderate problems. These consists entirely of dental
problems resulting from misplaced permanent teeth, with
skeletal problems and severe crowding problems
excluded.



Late Mixed and Early Permanent Dentition

• Orhtodontic treatment traditionally has been carried
out in early adolescence, soon after the succedaneous
teeth have erupted

• This is the ideal time for comprehensive treatment of
dental crowding and malaignment, but highly
developed clinical judgement and skill in the use of
fixed appliances are required



Adults

• Orthodontic treatment for adults can be either

comprehensive in scope or limited in its objectives

(adjunctive to other treatment)

• Adjunctive treatment is often within the scope of

general dental practice and can be of considerable

importance in the management of adults with

periodontal disease and restorative needs



Space Relationships in Replacement of 

the Incisors

It can be seen that in both the maxillary and mandibular arches, the permanent 
incisor tooth buds lie lingual as well as apical to the primary incisors. 

The result is a tendency for the mandibular permanent incisors to erupt 
somewhat lingually and in a slightly irregular position, even in children who 
have normal dental arches and normal spacing within the arches. 

Spacing in the primary incisor region is normally distributed among all the 
incisors. 

When the central incisors erupt, these teeth use up essentially all of the excess 
space found in the normal primary dentition. 

With the eruption of the lateral incisors, the space situation becomes tight in 
both arches. 

The maxillary arch, on the average, has just enough space to accommodate the 
permanent lateral incisors when they erupt. 



In the mandibular arch, however, when the lateral incisors erupt, 
there is on the average 1.6 mm less space available for the four 
mandibular incisors than would be required to perfectly align 
them. 

This difference between the amount of space needed for the 
incisors and the amount available for them is called the 

„incisor liability”

Because of the incisor liability, a normal child will go through a 
transitory stage of mandibular incisor crowding at age 8 to 9 
even if there will eventually be enough room to accommodate 
all the permanent teeth in good alignment.

In other words, a period when the mandibular incisors are 
slightly crowded is a normal developmental stage. 



incisor liability

• transitory stage of mandibular incisor crowding at age 8 to 9



Continued development of the arches improves 

the spacing situation, and by the time the 

canine teeth erupt, space is once again 

adequate.

1. A slight increase in the width of the dental 

arch across the canines. 

2. Labial positioning of the permanent incisors 

relative to the primary incisors. 

3. Repositioning of the canines in the mandibular 

arch. 



In the maxillary arch, however, there may continue to be a space, called 
a diastema, between the maxillary central incisors in the permanent 
dentition, after the permanent teeth erupt. 

A central diastema tends to close as the lateral incisors erupt but may 
persit even after the lateral incisors have erupted, particularly if the 
primary canines have been lost or if the upper incisors are flared to 
the labial. 

This situation is another of the variations in the normal developmental 
pattern that occur frequently enough to be almost normal. 

Since the spaced upper incisors are not very esthetic, this is referred to 
as the „ugly duckling stage” of development. 

The spaces tend to close as the permanent canines erupt. 

The greater the amount of spacing, the less the likelihood that a 
maxillary central diastema will totally close on its own. 

As a general guideline, a maxillary central diastema of 2 mm or less 
will probably close spontaneously, while total closure of a diastema 
initially greater than 2 mm is unlikely. 



Eruption of the Upper Canine

Broadbent BH. Ontogenic development of occlusion. Angle Orthod 1941;11:223-41.

guidance theory: distal surface of the upper lateral insisor guide 

the upper canine into the occlusion



Central diastema 



Space Relationships in Replacement of 

Canines and Primary Molars

The permanent premolars are smaller than the primary teeth they 
replace. 

The mandibular primary second molar is on the average 2 mm 
larger than the second premolar, while in the maxillary arch, 
the primary second molar is 1.5 mm larger.

The primary first molar is only slightly larger than the first 
premolar, but does contribute an extra 0.5 mm in the mandible. 

The result is that each side in the mandibular contains about 2.5 

mm of what is called Leeway space, while in the 
maxillary arch, about 1.5 mm is available on the average. 



Leeway space
– The permanent 

premolars are smaller 
than the primary teeth 
they replace. 

– The lower second 
primary molar is 
larger than the 
corresponding tooth in 
the upper arch



• Leeway space

• The difference in diameter between the 

deciduous canine, first molar and second 

molar, and their permanent successors (canine, 

first premolar, and second premolar)



William R. Proffit ,  Henry W. Fields: Contemporary Orthodontics Elsevier, St Louis 2012



When the second primary molars are lost, the 

first permanent molars move forward 

(mesially) relatively rapidly, using the leeway 

space. 

An opportunity for orthodontic treatment is 

created at this time, since crowding could be 

relieved by using the leeway space. 



Occlusal relationships in the 
mixed dentition parallel 
those in the permanent 
dentition, but the descriptive 
terms are somewhat 
different. 

A normal relationship of the 
primary molar teeth is the 
flush terminal plane 
relationship. 

• The primary dentiton 
equivalent of Angle’s Class 
II is the distal step. 

• A mesial step relationship 
corresponds to Angle’s 
Class I. 
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Ideal occlusal development

• The distal surfaces of the 
primary second molars are 
in the same vertical plane. 
(flush terminal plane) 

• These teeth guide the 
erupting first permanent 
molars into a cusp-to-cusp 
occlusion with their 
opposing teeth. (half unit 
Class II) 

half unit Class II
Rehák Gizella: Hasund orthodoncia Savaria-Dent Kft.

Szombathely, 2000




