Malocclusion >>> local factors

Local factors: factors that affect limited area of the arch (1 or 2 teeth within an arch).
Infraocclusion: is when a tooth failed to achieve normal vertical level within the occlusion.
Etiology: not that well-known.
Prevalence: 9% (fairly common "not that low percentage")
When do we plan to extract an infraoccluded tooth "indications for extraction an infraoccluded tooth"
1. If it is gonna go disappearing under the gingiva.
2. If the underlying permanent successor's root formation is almost finished
3. If it is hypodontia >>> we plan spontaneous closure
Etiology is unknown but there is always some genetic background with dental anomalies.
If there is genetic background, we look for other dental anomalies. For example, you can have ectopic cyst eruption, palatal displacement of upper 3 on congenital absence of premolar >>> They can come along with infraoccluded deciduous teeth.
The most commonly infraoccluded tooth is lower E >>> It is the most commonly affected tooth.
M=F
Primary "deciduous" dentition far more affected than permanent dentition.
More common in Caucasian and Hispanics "those with Spanish and Portugal's origins"
Usually, the early mixed dentition
Why is it important to worry about infraocclusion in orthodontics "when you do examination, why do you have to record it"
Because an infraoccluded tooth may have delayed exfoliation >>> that means that the underlying permanent teeth will be delayed in eruption >>> may be it will become impacted!!!
Progression of infraocclusion >>> if it becomes even worse than the precessive will become more severe "complicated" >>> the alveolar bone support will go down so everything will be growing up except for that area "it will go down" and the amount of bone vertically will be reduced in that area and we know that in orthodontic, we move teeth within the bone.
Tipping of adjacent teeth over eruption of the opposing tooth within the bone ..

If you want to investigate an infraocclouded tooth, then you do that clinically + using a radiograph.
Clinically >>> you check the mobility of that tooth >>> you start to move it. You need to look and stage the infraoccluded tooth >>> is it …
a. Mild >>> above the contact point.
b. Moderate >>> at the contact point.
c. Severe >>> below the contact point "almost disappearing under the gingiva".

You have to look for ankylosis >>> with the back of your mirror, tap on the tooth … if you listen to a tin-can sound, then most probably it is an ankylosed tooth.
U have to check the opposing arch for over eruption.
U have to check the presence of 5 by taking periapical radiograph >>> just check if the pulp is there or not.
The most important local pathology that can affect orthodontics "affect the development of malocclusion" are: 
a. Cysts and tumors >>> they can cause displacement of teeth … may also cause impaction … may cause a bit of resorption.
b. Chronic periodontitis "what's keeping the teeth in their neutral zone" >>> periodontal ligament is responsible for the balance between the forces of the tongue against the lips and cheeks … if PDL is compromised by a problem (like being inflamed or so), the tongue is gonna win >>> proclination and spacing between teeth.
Abnormalities affecting tooth form (shape / size)
Size (compared to the normal) >>> too big "macrodontia"
                                                       >>> too small "microdontia"
Every racial group has a table that will tell you what the normal sizes of their teeth are.


Macrodontia "megadontia"
Is a tooth that exceeds the normal size.
Could be:
a. Isolated "1 to few teeth" … more common … mainly >>> upper incisors, lower second premolars.
b. Generalized … rare.
Prevalence 1%
If it is generalized, you have to check for pituitary "gigantism" >>> systematic problems.
If it is on one side only, check for hemifacial hypertrophy.
If it is isolated, you can guess it is hereditary gingival hyperplasia but usually it is common that there is no underlying problem!!!
Why do we worry about macrodontia in orthodontics???
1. Big teeth >>> Means less space >>> crowding.
2. The patient is unpleasant with the size of his tooth / teeth … esthetic problem.


Microdontia
One of the problems of microdontia is spacing.
Prevalence: 2.5% in permanent dentition … less than that in deciduous dentition.
More common in females.
Teeth affected: lateral incisors >>> small or pig-shaped (tapered / pointed).
Note: oligodontia: when lots of teeth are missing.
Etiology: multifactorial.
If you have microdontia, may be you will have other associated problems like:
a. Congenitally missing teeth.
b. Down syndrome.
c. Ectodermal dysplasia.
Note: pig-shaped lateral incisors >>> only the middle mamelon (lobe) gets calcified >>> wedge-shaped.
What are the associated factors?
1. "The usual scenario": congenitally missing teeth >>> on one side there is no lateral incisor, on the other side it's pig-shaped or microdontia.
2. Cleft lip and palate patient >>> having problems at the cleft side "anomalies", the other side you can have it small.
3. Ectopic eruption of canine >>> the canine is guided along its long path of eruption by the lateral incisor >>> if the lateral incisor is missing or is pig-shaped (their roots is smaller than normal) then, the canine will become impacted.

Classification of abnormalities in shapes of teeth:
Note: there are abnormalities that cannot be classified into a category.
a. Accessory cusps "dens evaginatus"
Affect primary dentition less than permanent dentition.
Primary >>> mainly, mesiobuccal cusp of upper D, mesiopalatal cusp of upper E.
Permanent >>> mainly, cusp of Carabelli, Talon cusp
Note: Talon cusp >>> lateral incisor >>> sometimes, they cause compromised esthetics for the patient >>> sometimes, they cause occlusal interferences >>> sometimes, they are very good site for caries >>> they can compromise the quality of the tooth.
Extraction is affected by several factors, like:
1. Shapes of teeth
2. Tooth quality
3. Presence of fillings
4. Etc.


b. Double teeth: fusion / germination
Fusion: 2 separate tooth germs that become fused together "unioned" … note: 2 roots
Germination: 1 tooth follicle that will become separated (not fully separated) … note: single root

Clinically, it is very difficult to differentiate between fusion and germination >>> so, this is why they called them double teeth in general!!!
Sometimes, if you count teeth, you should have more teeth in the case of germination but if you have supernumerary teeth >>> counting does not matter. And in the case of fusion, if you have a normal follicle and a follicle of a supernumerary tooth, then counting teeth will not matter
More prevalent in primary dentition.
Usually, the incisor region will be affected … * primary dentition >>> lower labial segment … * permanent dentition >>> incisor region in general
Males are equally affected with females
Why is this important from an orthodontic point of view?
Patients that have double in their primary dentition usually 30-50% of them will have problems within their permanent dentition "dental anomalies"

If you have double teeth, sometimes their normal physiological resorption will be retarded >>> the underlying permanent dentition will become impacted or delayed in eruption.
Double teeth >>> good area of retaining plaque >>> more risk of caries
Endodontic treatment would be difficult >>> extraction may be the solution.


c. Concrescence: fusion of cementum
· Rare
· Usually affects males
Why is it important in orthodontics?
· I would not expect eruption
· If I am planning to do an extraction, the extraction will be complicated

d. Dens invaginatus: the opposite of dens evaginatus.
· Inward growth of the enamel within the dental follicle.
· Could be: simple >>> deepening the pits or severe >>> exposing the pulp >>> could cause gross distortion of the crown and the root forms >>> according to this (simple / severe), we have to look at the tooth quality.
· Looks like a tooth within a tooth "dens in dente"
· 1-5% of permanent dentition.
· Males are affected more than females.
· Primary much less common.
· Mainly, upper lateral incisor >>> if you have one tooth that is dens invaginatus, check for the other >>> usually, it is bilateral.
· Sometimes, endodontic treatment could be difficult.
· Sometimes, it has already been inflamed and inflammation has spreaded that you have to extract the tooth.
· It provides a direct access for germs to go throw the pulp immediately.
What could be the effects of rapid spreading the infection?
· Impaction of adjacent teeth >>> infected tooth will have a follicle that could displace the rest of developing dentition.
· Association of supernumerary teeth.

Deep pit >>> genetics >>> may be more dental anomalies associated >>> you have to look around >> mostly associated with dens invaginatus

e. Dilaceration: an angle between the crown and the root or within the root itself >>> depends on the age when this etiology has happened
· Mainly, upper central and lateral incisor >>> will work like a hook >>> will not erupt >>> becomes impacted.
· Note: history is very important for diagnosis (for example, a kid that had trauma on his teeth when he was young)
· Can be very mild >>> just a bend within the root or severe >>> between the crown and the root
· Etiology >>> 2 types:
a. Traumatic
- M=F
- Crown will be turned palatally
- Enamel and dentin will be disturbed
- Severe hypoplasia >>> indication for extraction
b. developmental
      - F>M
      - The crown is usually turned upwards and labially
      - No enamel and dentin disturbances

If you have an accident causing an intrusion of the upper A deciduous tooth and the patient is 2 years old >>> dilacerations will be at the level of the crown.
If the patient is 2-5 years old >>> dilacerations will be within the root.
>>> In both cases, there is a chance of impaction of underlying permanent incisor.
Abnormalities in the position of the teeth:
1. Uneruption
2. Transposition



Uneruption
· A tooth within the bone and it has not erupted yet "the time has not came yet" or failed to do so "something that prevent it from erupting"
· The tooth is within the normal path and there is something that preventing it from coming out >>> becomes impacted.
· Ectopic tooth "very severe case" >>> the tooth follicle is not placed in its normal position >>> the tooth is not following its normal path of eruption.
What do we need for normal eruption of teeth?
a. Normal position of teeth germs "follicles"
b. We need the tooth to follow its normal path of eruption with no obstruction along its path.
c. Intact periodontal ligament >>> sometimes, when you have early loss of deciduous teeth especially the incisors >>> the gingival become fibrosed >>> not easy to grow throw fibrosed tissue >>> affects the normal eruption of permanent teeth.
d. Normal functional eruptive mechanism >>> the primary failure of eruption >>> sometimes, patients will have a tooth that starts to erupt and then stops suddenly! >>> Reason: unknown >>> everything is normal >>> no systematic problems or diseases >>> the eruptive mechanism have been disturbed >>> sometimes, there is a genetic background >>> primary failure of eruption 
Note: the root will be completed downwards (no upward forces) >>> normal root formation.

The only solution >>> is to make over bridges (for multiple teeth) / over crown (for single tooth) >>> how hard you try to let it erupt orthodontically >>> it will not respond >>> it is locked



When do you suspect that this tooth has a delayed eruption?
a. If you have disturbed sequence of eruption >>> laterals before centrals!
b. If the contra lateral tooth has erupted and the other tooth has not (if there was a 6-month gap between them) >>> needs radiograph.

· Affects 20% >>> not that uncommon.
· Slightly more in males
· Most affected teeth are wisdoms and upper canines

Consequences of delayed eruption:
1. Aesthetic problems (if it was an anterior tooth)
2. Ankylosed / resorped
3. Resorption of adjacent teeth >>> 12% of impacted canines can do certain degree of resorption to laterals
4. Cystic changes
5. Periodontal problems
6. Drifting of adjacent teeth
7. Caries
8. Rarely, tumors

Why there is delayed in eruption?
a. Genetics
b. Environmental
c. Local
d. Systematic


If unerupted maxillary incisor >>> supernumeraries "most common cause" / trauma / crowding / tumors
If lower second premolar >>> early loss of deciduous E "most important cause"
Unerupted maxillary canines:
· 1.75% ~ 2% of Caucasians
· F>M 2:1
· If it is impacted >>> 15% is expected to be impacted buccally / 85% will be impacted palatally
· If the patient is 8 years old >>> you have to start pulpating the canines on the buccal sulcus
· If the patient is 10-11 years old >>> nothing on pupating or asymmetrical pulpating "present on one side" >>> you have to start suspecting a problem "impaction"!
· Etiology:
· Multifactorial
· No definite cause
· Two theories:
a. Guidance theory >>> the canine is being guided by the lateral surface of the root of the lateral incisor … if lateral is displaced or congenitally missing or abnormal shape of the root >>> increasing the risk of impaction of canine.
b. Genetic theory >>> familial >>> canine loses its long way along its path of eruption >>> If canine is palatally impacted >>> plenty of space "spacing" in the arch >>> yet, the canine is not erupted … if canine is buccally impacted, crowding in the arch "most important pathology of buccal impaction"




Unerupted upper first molar:
Etiology:
· Big molar
· Angle between 5 and 6 is mesial too much
· Familial tendency >>> most members of the family don not have their upper 6 erupting normally.
· Maxilla is too small >>> no enough bone for the 6 to erupt throw.


Why I should worry about unerupted 6 in orthodontics?
Because unerupted 6 means the 5 might crowded and become impacted if the 6 is leaning against it.
In orthodontics, when I need to set my appliance, I need to fit something on the molar because it has three roots and it has a large space for anchorage
Note: anchorage: resistance of unwanted tooth movements >>> best tooth for anchorage >>> big molar with multiple roots.

Transposition:
· Switching of adjacent teeth
· Could be incomplete "pseudo-transposition" >>> crowns yes roots no or complete "true-transposition" >>> crowns yes roots yes
· Usually, between canine and first premolar
Note: counting the teeth in important to check along with the oral hygiene.
You have to be able to differentiate clinically between deciduous and permanent teeth >>> they differ in color / size / attrition
· Prevalence: 0.5%
· M=F
· Maxilla > mandible
· Etiology:
Unknown
May be genetic and history of trauma >>> disturb the dental follicle >>> switching places
>> so it is multifactorial (but mainly genetics)
When you have transposition >>> check for other anomalies >>> disturbances comes in packages!!!
· Could be isolated or associated with:
a. Hypodontia
b. Retention of C
c. Pig-shaped lateral incisor
Correction of transposition >>> might lead to root resorption!!!

Local factors that affect the development of dentition:
Sucking habit
· More generalized factor than local
Effects: 
· Asymmetrical anterior open bite (unless the patient sucks his / her two thumbs)
· Overeruption
· Widening of the palate
· Buccal cross bite

American reference >>> upper molar as reference
British reference "the one that we rely on, the Dr. said" >>> lower molar
Normally, upper buccal cusp has to occlude out of the lower buccal cusp.
Buccal cross bite: when the lower buccal cusp is positioned more buccal than the upper buccal cusp "more than normal" … usually, it is unilateral.
· Tongue "normally, rests on the palate" >>> will go down
· Maxilla >>> gets smaller
· Lower buccal segment >>> will rest out of its normal position >>> buccal cross bite (usually unilateral)
· Proclined upper incisors
· Retroclined lower incisors
· Mandible shift especially if the patient has unilateral cross bite

Frenal attachment >>> diastema
Has several causes:
· Normal developmental stage "most common / important cause" >>> as the incisors are erupting >>> they do not erupt crowded, they do not erupt properly aligned >>> they erupt spaced >>> ugly duckling stage >>> normal physiological stage … as the canine is erupting >>> it is pushing against the root of the lateral >>> becomes flared … if there was no diastema >>> there is a problem! >>> may be crowding >>> may be impaction
· Dentoalveolar disproportions >>> faulty big arch >>> lots of spaces >>> part of these spaces is median diastema
· If you have absent or pig-shaped laterals >>> plenty of space
· Supernumerary teeth >>> medial diastema >>> mesiodens (conical shaped, does erupt) / tuburculate (will not erupt .. stay between them preventing the closure)
· Proclination of upper labial segment
· Prominent labial frenum … if it is the upper labial frenum, we call it low upper frenal attachment … if it is the lower labial frenum, we call it the high lower labial attachment
· Pathological >>> in infants >>> after birth >>> the upper frenum will be attached palatally to the incisive papilla >>> and gradually, it will recede until it goes upwards >>> sometimes, in some patients it remains there and that will cause diastema >>> How can we know that? * If you pull the upper lip, there will be blanching "whitening" of the tissues >>> that will tell you the attachment between the incisors … * If you take a periapical / occlusal radiograph >>> you will find vertical notch >>> the bone is not completed … * When you have upper incisors having diastema and still crowded >>> low upper frenal attachment.

********
