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In this lecture we'll be talking about the development of occlusion, we're quite familiar with this topic since we took it in our 2nd year.
We talked about ideal occlusion which is very rare to see and almost theoretical; ideal arrangement of teeth, dental arches, relationship between arches, optimal esthetics, function, stability, and supporting tissues. In ideal occlusion we look for six keys: molar relationship, angulation, inclination, absence of rotation, tight contact, occlusal plane.

Definition of normal occlusion: where we have minor deviation from the ideal that do not constitute esthetic or functional problems.
Malocclusion: Appreciable deviation from the ideal that is considered esthetically or functionally unsatisfactory.

We already know the stages of development of teeth, what's important to know is that during tooth development we might have some problems; for example problems that arise during initiation of proliferation would result in hypodontia, or supernumerary teeth. If anything happens at the stage of histodifferentiation we might have AL, DI or Cemental Dysplasia. at morpho-differentiation stage, abnormalities like conical or mulberry tooth or taurodontism might happen. At Apposition stage the tooth size is affected so we have micro and macrodontia. For calcification stage we have hypocalcification and hypoplasia. And lastly for eruption stage problems we have impacted and neonatal teeth.

Deciduous Teeth
Their calcification begins at 4-6 months during intra-uterine life, and root formation of all primary teeth needs 12-18 months (1-1.5 yrs).
Mesiodistal width for the upper E (last molar)= 8.5
Mesiodistal width for the lower E= 9.5
By 6 months IU, all crowns have initiated calcification.
By 1 year, all crown are complete.
By 2.5-3 years, all should have erupted.
By 3-4 years, all roots are completed. 'coz we need 1-1.5 yrs for root completion in primary dentition'

Permanent Teeth
At birth, calcification of the 6's starts.
6 months, anterior teeth calcification except for upper lateral.
2 yrs, 1st PMs and upper laterals.
4 yrs, 2nd PMs and 2nd Ms.
8-14 yrs, 8's.
The time needed for root completion is doubled. It takes 2-3 years in permanent dentition after tooth eruption.
To help us memorize:
Rule of 4's:
at 4 yrs, all crowns have initiated calcification
8 yrs, all crowns are complete
12 yrs, all crown emerged (except 8's of course)
16 yrs, all roots are complete

Moving to occlusion, It involve many stages.. 
1- Edentulous stage: when the child is born, the first six months of life.
2- Eruption of primary teeth, this stage lasts until 2.5 yrs.
3- functional deciduous dentition after 2.5 yrs, until 6 yrs.
4- Mixed dentition: after 6 yrs, lasts until 12 yrs. (the most important stage, we do preventive treatment a lot during it)
5- Functional permanent stage: at 12 yrs, all crown have erupted except the 8's, and shedding of all primary teeth.

Starting with edentulous stage, we have the gum pads. We might have natal teeth (born with teeth) or neonatal teeth (after a month of life). The most important structure in gum pads is the sulcus near the C area. Also the lower gum pad is retruded in relation to the upper on (what gives us the same appearance of class II occlusion), which is expected coz when the child is born the mandible is receded and that helps during birth, if it's not he might have Mandible fractures.
On x-ray, teeth are crowded and rotated inside their crypts, esp the incisors. But afterwards, rapid growth happens and the teeth accommodate.
Another thing, the frenum is attached to the gum pad crest and to the incisive papilla, we consider it normal at this stage.

As for Eruption stage, its typical order is : ABDCE. (usually the lower erupts before the upper)

The 3rd stage; functional deciduous dentition. 
Occlusion in primary dentition has different characteristic from the permanent. It has positive overjet and overbite*. The overbite is big (increases steadily) and then erosion happens with time as a result of attrition of anterior teeth and the mandible postures forward, which help decreasing the overbite.
Each upper occludes with the corresponding lower and distal to it except the upper E which occludes only with the lower E.

*Negative overjet is quite similar to class III occlusion, as if the mandible is protruded. Negative overbite simply means open bite.

primary incisors are more vertical (in upright position)than permanent incisors. Also we have spacing, actually it's a good thing in order for the permanents to accommodate. If we don't have spacing In primary dentition there will be a 60% chance of crowding of the permanent successors.
6 mm spacing … little chance of crowding.
>3mm spacing … 50% chance of crowding.
Another feature of primary dentition is Primate Space (Primate means monkeys). It's not always present but it's a common finding., it's a space distal to the lower C (canine) and mesial to the upper C.

Last thing to study about primary dentition is molar relationship:
1- Flush terminal plane: upper and lower E's are in cusp to cusp relationship, it equals half unit class II molar relationship. Besides, It's the most common.
2- Mesial step: equals class I
3- Distal step: equals class II

The Dr told us to look for a study done by Bishara, the study is about the chance of turning to class I or II after having Flush terminal plane or mesial step, etc. you don't have to go through the whole research but read the abstract .We should memorize the numbers. 

In functional deciduous dentition, very little alteration in the tissues and structures happens. Except that the mandible postures forward a little bit.

Mixed dentition has 3 stages starting with 1st molars and lower incisors.
6-8 yrs ……… 6, 1, 2
10-13 ……… 4, 5, upper 3, 7
17-21 ……... 8

That leaves the lower Canines which erupts between stage 1 and 2, at 9 years of age.
So the first to erupt is the lower 1st Molars , sometimes it could be the lower Incisors.

Normal physiological changes that happen during stage 1: correction of molar relationship, accommodation of incisors, ugly duckling space and open bite.
We said that the most common molar relationship is the flush terminal plane, so how will it turn to class I ? By early and late mechanism.
Early mechanism: Primate space
Late mechanism: Leeway space and growth

Speaking of primate space we said that it's distal to lower C and mesial to upper C. when the permanents start to erupt this space will be closed rapidly and this helps correcting the occlusion to class I. "the lower primate space is closer to the posterior teeth, so when the permanent 6 erupts it pushes the two deciduous teeth forward and we'll end with class I occlusion. And the E's become mesial step"

Leeway space: there's a difference between the mesiodistal width of the (lower permanent PM and canines) and the (primary C and D and E). the primary is wider.
Leeway space in upper= (C+D+E) - (3+4+5)= 1mm
Leeway space in lower= (C+D+E) – (3+4+5)= 1.7-2 mm
"To correct molar relationship we need the lower teeth to move forward to a longer distance than the upper teeth. So the greater Leeway space in the lower arch allow the teeth to drift mesially more than the upper"
We call it late stage coz it happens after shedding of the C,D and E. Approximately at 10 years of age.
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Growth is the last mechanism, growth of the mandible happens more than the maxilla and lasts for a longer time.
For the flush terminal plane to be corrected, lower molars have to move forward 3.5 mm;
Primate space: 1mm    Leeway space: 1mm    Growth: 1.5 mm

If we draw a line from 6 to 6 passing through all teeth, this line will be longer in early mixed dentition than in functional permanent dentition. Meaning that after shedding of all primary teeth this distance will be shorter coz we no longer have that Leeway space.

But, How are larger incisors accommodates?
1- Spacing
2- inter-canine width, more gained in upper > lower… M > F
3- labial position of permanent incisors, while primary incisors are vertical

Ugly Duckling stage!: it refers to a very old classical story. Anyway during childhood there's a temporary stage we're the teeth are somehow malpositioned, laterals are flared distally and there's spacing between the teeth. This is normal and if it's not present we worry about it. The reason behind that stage are the Canines. At 10 yrs of age, Canines start to press against the roots of laterals which in turn press against the roots of centrals. And it's the most common cause of anterior diastema in children (final question la sane 5amse). So we assure the parents and we never treat diastema at this stage. Actually, If we treat it we may cause harm and resorb the roots of the laterals.

Transitory open bite: we notice it after birth, but after the eruption of centrals and if the child doesn't have any habits, this open bite will disappear.

Usually, when a certain tooth erupts, the counterpart tooth(left, or right) should erupt within 6 months.

At stage 2 (age of 11 yrs), the upper labial frenum is no longer attached to the crest of alveolar process but to its labial surface. But if it persists and still attached to the incisive papilla it'll eventually cause diastema, and usually we don't deal with it until the permanent canines erupt.

Late lower incisor crowding:
It happens at 13-21 years, it's multifactorial and doesn’t have specific cause. It happens even to people with normal occlusion or orthodontic treatment or had extractions.
One of the reasons is the mandible continues to grow more than the maxilla, another reason is maturation of soft tissues such like the lips becoming tight.
It's associated with increased inter-incisal angle, and slight increase in mandible pognathism.

Dental Age:
Knowing the age using our knowledge about dentition, this could be done clinically or radiographically.
Clinically:  visual assessment of stage of eruption.
Radiographically: (more accurate) assessment of complete formation of the root.
Let's take an example:
first tooth to erupt is lower 6 or lower incisors, and we already know that the root formation complete after 3 years after eruption in the permanent dentition. If the roots of the 6 and the lower incisors aren't complete then for sure his age is younger than 9 years.



Best wishes







"Life's too short, smile while you still have teeth" :D !
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