Orthodontics lecture #8
Dr.Mariam
11/11/2013

                           Local Factors


 we are aiming to reinforce the idea that there is no single factor contributing to developing malocclusion, there are multifactor and we will start to talk about local factors and describe each.
most of the local factors we call them dental factors and other associated local soft tissue factors.

just to remind you we said that the malocclusion is not a pathological process, it’s simply deviation from the normal development, so rarely we have single specific cause, more often it’s an interaction between multiple factors and we talked about the classification of the etiology and we said if this is the whole population represented by 100% then:

 35% have normal occlusion (no malocclusion).
5% have malocclusion (we know why this happen, we can explain it clearly). 
And unfortunately 60% ( which is a lot) is cant be explained, it’s unknown( multifactor but you can’t tell for sure).

there are a lot of classifications but this one is following the general and the local factors classification:

 general factors :
 1- abnormalities in the skeletal relationship ( we already talked about that).
2- Soft tissues.
3- Disproportion between tooth size and arch length and the rest of the local factors will be described in this lecture and the next one.

So what do we mean by general factors? when we say general factors that means: 
- it affects the whole dentition or most of it to produce a malocclusion.

 - it’s genetically determined and if you tried to prevent or intercept you will have minimal effect for example: the Dr. showed us a picture for pt, he have class III skeletal pattern, so if you try early to intervene to prevent class III are you gonna be successful ? you might reduce the severity but you are not gonna be 100% successful because this is genetic instruction being translated you can’t interfere with genetics, this is inherited in the family so they have big jaw, you can’t do anything about it, you can reduce the severity if you intervene early but the interception will have minimal effect.

On the other hand, local factors: 
- usually factors that affect one or two adjacent teeth in local area from the whole dentition.
-  if you do something about it early then you might be successful, so you can do interception , prevention and it can be successful to prevent the developing of malocclusion.

Classification of  local factors ( dental factors) :

1-Variation in tooth number .
2- Variation in tooth form ( shape and size).
3- Abnormality in tooth position.
4- Local abnormality of soft tissues.
5- Local pathology.

In this lecture we will talk about variation in tooth number and a little bit about the local pathology. 

** variation in tooth number:
- you can have extra teeth, we have 20 deciduous teeth and 32 permanent teeth, anything extra is called supernumerary tooth.

-you might have deficiency(less than the normal) we call it hypodontia.
- you can have premature loss of deciduous teeth ( trauma, accident, extraction due to caries) or permanent teeth.
- You can have retained deciduous teeth. 

All these problems under the variation in tooth number.

We will start with natal tooth: 

most people think it’s supernumerary tooth, it is not. 
Most of the cases it’s a primary tooth ( the normal lower primary incisor) but for certain reason it erupted early, the normal eruption time for lower primary incisors 6 months +- 6 months, so at birth or nearly after birth if you have tooth you call it natal tooth, so it’s the tooth that erupts at birth or closely after. 

So what is important about this tooth is to try to keep it as long as possible because once it erupts it’s very mobile, the root is very poorly formed, the longer you leave it the more develop the root is and the more rigid the tooth is.

You can only extract it if you have a risk of inhalation or it’s interfering with feeding. These are the only cases that you can extract, otherwise you keep it because it’s part of the normal dentition, if you extract it soon what happens later on? If you don’t document this properly in the pt dental file dentists will think this is hypodontia which means congenitally missing teeth and hypodontia in deciduous dentition surly should be followed by hypodontia in the permanent dentition, so if this is not properly documented that it has been extracted for this and that reasons then dentists will think this is hypodontia and we gonna start to have problems.

if it was extracted what happens to the arch at that area? May be crowding in the future, loss of arch length, impaction of the teeth that will erupt later (one of the incisors), or badly displaced.

Supernumerary teeth :

-it’s all teeth that are extra to the normal dentition.
- The prevalence in the primary dentition is only 1%,in the permanent is 2 %   
- Males are affected more than females 2:1 ( it’s the opposite for hypodontia).
- the maxillary anterior region is the most prevalently affected ( 80% of supernumerary teeth actually erupt in that region).

- supernumerary in the primary followed by supernumerary in the permanent dentition because as we know the permanent dentition developed from part of the follicle of the deciduous dentition so anything that was abnormal usually affect the permanent dentition.

How do we classify supernumerary teeth?
We have two ways; according to the position (location) and according to the morphology.

According to the position:
- If the supernumerary tooth is between the centrals we call it mesiodense.
- If it’s adjacent to the molars buccaly or lingually we call it paramolar
- If it’s the most distal tooth (extra) we call it distomolar.

According to the morphology:
it could be:
1- Conical.
2- Tuberclate.
3- Supplemental.
4- Odontome
can we have conical and mesiodense at the same time? Yes 

1-conical supernumerary:
- the most common type.
- the shape is pig shaped .
- usually it has a well developed root so if you extract it you will find a root, and because it has a well developed root most of the time it will erupt( you can see it inside the pt mouth) and once it erupts it’s actually responsible for 10% of the cases of the median diastema ( upper incisors being spaced).

- it can produce spaces (diastema).
-teeth can be displaced around it or rotated because we have an extra tooth, rarely it can produce impaction( rarely because as we said it will erupt).

2-tuberculate supernumerary: 

- it does not have properly developed root (rarely erupt).
- it’s barrel-shaped. 

- most properly it will not erupt inside the pt mouth, it will stay impacted.
- usually it can be accidently diagnosed by taking radiograph unless it interferes with eruption, so if it is gonna cause problems mainly it’s gonna be impaction (prevent eruption of permanent teeth, most properly the incisors because most region that is affected is the maxillary anterior region ).
- it’s associated with failure of incisors eruption.
- usually it comes in pairs, so if you have one look for another one.

3- supplemental supernumerary tooth

- it’s an extra tooth that resemble the shape of the adjacent teeth, and usually it’s the most distal tooth in a certain region, so for the anterior region it’s gonna be an extra lateral incisor, and usually it’s the same shape.

- if you need to extract (because usually supplemental tooth is associated with crowding)  so if they are all the same and not compromised from a dental health point of view then you have to extract the most severely displaced, if something from dental health point of view is compromised (hypoplasia, caries or gingival problems) then we extract that tooth.
- the most common one is the permanent lateral incisor for the supplemental tooth, you can have an extra molar (distomolar).

4- Odontomes:
defined as hamartomas with calcified tissues.
- there are two types according to the composition: complex or compound.
- Complex:  is disorganized like a random, pieces and masses of calcified tissues, it can be all dentine or enamel.

- Compound: it’s a mass of discrete denticles with layers of dentine or/and enamel. (nicely organized layers, you take it and analyze it you found all the calcified tissues).
the Dr. showed us a picture of compounds near the root of the molar.

-it can cause fail of eruption. 
- it can cause displacement and most of the time accidently you diagnose it on a radiograph if it does not cause any problems.

-sometimes the supernumerary tooth comes as an isolated feature of malocclusion and sometimes it comes as part of a syndrome, the most important syndromes are :
- cleidocrainal dysplasia,.
- gardner syndrome.
-  cleft lip and palate syndrome .
 If this is the case (as part of a syndrome ) then usually it comes as multiple supernumeraries, delayed eruption and retained deciduous. It’s like a package of problems. But part of it is multiple supernumeraries.

hypodontia ( congenitally missing teeth):

when you look at hypodontia usually exclude the wisdoms although we know that it’s the most tooth affected by congenitally missing, about 25-35% of population have congenitally missing wisdoms and sometime they have 4 congenitally missing 2,3,1 what ever combination you can have. So it happens a lot but because hypodontia in the wisdoms does not really affect the developing of malocclusion ( it is not part of the etiology) because it’s the last tooth to erupt anyway (between18-20).

- so hypodonia is the developmental absence of one tooth or more excluding the wisdoms.
- if deciduous tooth was absent then the permanent successor will be absent as well so hypodontia in deciduous dentition is usually followed by hypodontia in the permanent dentition.

- oligodontia: if six or more teeth were missing.
- anodontia: all teeth were missing. ( no teeth at all).

The prevalence : 0.1-1.5 % ( 19:25) of the primary dentition and much more in the secondary dentition 3.5-6.5 (why do we have a wide range?? Because it depends on the ethnic variation , depends on which group did you study because usually hypodontia is inherited. For example in the Jordanian population we found a number of 3.89%.

- females are more affected than males 3:2.
- the most commonly missing tooth as we said is third molar 25-35%, followed by the lower second premolar, followed by the maxillary lateral incisors very closely related to the maxillary second premolars and then mandibular incisors( this is much more in the Asian ,Korean, Japanese and Switzerland population). In the Jordanian population it’s the maxillary lateral incisors more.

the Dr. showed us a picture for Ahmad: he is 12 years old.

in the upper arch we have :
6,E,partially erupted 4, a tip of canine,2,1,1,2,C,3,E,6

in the lower arch we have:
 6,E, 4,3,2,1,1,2,3,4,6

let’s take an OPG, let’s count again 
UR5 and UL5 are congenitally missing , the 4 on the other side is congenitally missing( which is very rare).
in the lower we have no problem we have the 5.

The etiology: familial hypodontia (genetic), it can be localized destruction of dental lamina like a cleft lip and palate, patients with cleft lip and palate they will have the lateral incisor usually congenitally missing at the site of cleft. 
Why? 
Because we have lack of bone ( local disturbance of the area). It could be systemic disruption of developing tooth germs like the part of a syndrome (ectodermal dysplasia) 
it could be mild, moderate or severe, it could be hypodonia simply, oligodontia or anodotia.

 So so what if the pt is having congenitally  missing teeth? There are associated features:
- the rest of dentition will be smaller than the normal so we call this microdontia  so we have missing teeth and the rest of present teeth are actually not of normal size.
- also we have spacing.

- delayed eruption of the permenant dentition ( the rest of the teeth will erupt later).
- retained deciduous ( because we have congenitally missing  so there is not anything to resorb that deciduous tooth so usually it retained like the case of Ahmad )

- ankylosis and infraoclussion of deciduous teeth : the deciduous will stay there for a long time so what happens it will start to sink so vertical eruption will be disturbed and it will sink this is what we call infraocclusion.
- lack of alveolar development: because we know that bone follows eruption of teeth .

- the face is presented as class III
- increased free way space 
- the pt will look old esp. the more severe the hypodontia is the more pronounce these features are.

so hypodontia could be an isolated  feature comes all alone or it could come as part of a syndrome, most importantly : ectodermal dysplasia, down syndrome and cleft lip and palate syndrome.

most orthodontic patients when the lateral incisors are missing they will come seeking for treatment ( esthetic).
patients with congenitally missing premolars they will know by accident and they will not seek treatment for an orthodontic point of view (esthetic).

2% of Caucasian population.
It could be unilateral or bilateral, if it is unilateral what happens to the other single lateral incisor?  Either microdontia or pig shaped.

it’s usually associated with palatally ectopic canine. What guide the canine into its normal position? The distal surface of the root of the lateral incisor, we call this the guidance theory, so if the lateral incisor is missing what happens to the canine?  Sometimes ( not always) it’s lose its way.

 Premature loss of deciduous teeth 
The consequences of premature loss of deciduous teeth depend on 4 factors :
1. The site of the lost tooth ( maxilla , mandible , anterior , posterior )
2. Degree of crowding in that area 
3. Age of the patient when loss has occurred 
4. Maximum intercuspation ( interdigitation ) of that patient .

Incisors
The early loss of incisors won’t affect the rest of the dentition , since they are already lost at an early age ( 6 years ) , so if they were lost , for example, at 4 , it won’t be a matter of great importance . The patient only deals with the matter till he’s 7 . That’s when the permanent successor erupts .
The reason for this early loss , however, should be looked into . If the underlying cause was trauma , damage to the permanent successor could occur . Trauma could lead to dilaceration , impaction , or even severe displacement of the permanent tooth . So such incident must be recorded in the patient’s dental file , and a periapical is advised to be taken every six month to keep the permanent tooth under observation . Otherwise , early loss of incisors is of minor importance.
Canine (C )
The unilateral loss of a primary canine is considered a major problem , as it leads to a shift in the midline of the arch . Orthodontic correction of such cases is time demanding , technique demanding and requires great compliance from the patient . Therefore , if we could prevent the shift from occurring in the first place , that would be much more convenient .
Prevention of the shift is done by performing what is known as “ balancing extraction “ , which is a simple extraction of the contralateral corresponding tooth. This is particularly important in the lower arch .
Note : The midline is determined according to the philtrum and general symmetry of the face . 

First molar (D)
The D is situated in the middle between the anterior segment and the buccal segment , so if it was lost due to whatever reason , it would have the effect of central line shift , or the effect of buccal segment crowding ( due to the E and 6 drifting ) . Fortunately , the effect is minimal . So the management of such cases would be to keep the patient under observation . If signs of central line discrepancy are developing  , balancing extraction is executed . If signs of crowding are developing , a space maintainer is used .
Despite usually having minimal effects , early loss of the D in the upper arch could compromise the canine space , as it is the last tooth to erupt there . As a result , the permanent canine could be severely displaced , outlocked or impacted .
Regarding the lower arch , the last tooth to erupt might be the canine or the 2nd premolar . So an OPG is taken to determine the sequence of eruption for that specific patient , thus knowing which tooth is at risk of being impacted or displaced .
In the Jordanian population , the 4 erupts prior to the 3 . While in standard chronological sequence of eruption  , the 3 erupts at 9 and the 4 erupts at 10 years of age .

Second molar (E)
Second molars have more profound effect on crowding . The 6 could easily drift should the E be prematurely lost . It could drift to the extent of complete closure of the space previously occupied by the E . Drifting could be associated with rotation of teeth . Furthermore  , the 5 could be impacted or displaced . 
A space maintainer is an adequate preventive measure . It preserves the space for the permanent successor , and prevents its impaction .
A single space maintainer is a band and a loop . If it is a bilateral problem , a lingual arch is added in cases of mandibular involvement , and a transpalatal arch is used in the maxilla . 
Case report 
A patient attended orthodontics clinic complaining of a tooth in his palate . After thorough examination and history , it turned out that he’s lost his E early . Regaining the space was an option , but it required a head gear , great patient compliance and excellent oral hygiene , which he lacked . In addition , his 7 was already erupting , if not completely erupted . So extraction of the displaced tooth was the solution .

Unplanned exfoliation of permanent teeth 
Upper incisors 
Most commonly lost due to trauma . Congenital absence is quiet rare in incisors . Wisdoms , upper and lower 5 and upper 2 are more commonly to be congenitally absent . 
Severely dilacerated teeth due to previous trauma could be extracted . They are difficult to align from an orthodontic point of view .
 After extraction , the lateral incisor could be brought in place of the central and later crowned to give the patient an acceptable appearance . 
Mildly dilacerated teeth could be after all aligned , but it requires more effort and more time .
Young male patients of 9-10 years of age , with more than 9 mm overjet ( whether due to proclined or protruded upper incisors ) , are considered to be a high risk group for trauma . Therefore , they are given the priority of treatment in attempt to lower the risk of trauma . Yet , some patients attend clinic with already chipped or fractured incisors .

First molar 
Unplanned shedding of the permanent first molar could be attributed to the fact that most parents assume it to be a primary tooth , due to the early age of eruption ( 6 years ).
Some children often come with 6s of poor prognosis . Extraction of such teeth might be the only solution . With the unplanned late extraction of the 6 , the 7 would come forward by tilting and rolling lingually , especially in the lower arch where we have cortical bone .The resulting space rarely closes completely . The 5 sometimes follows by tilting and rotating . Over eruption of the upper 6 is also expected .
Treatment of extruded teeth can be quiet problematic as it requires great patient’s compliance .
In the upper arch , things are less critical as we have cancellous bone . So teeth won’t tilt or roll , they slightly rotate and come forward to close the space in most cases ( not necessarily beautifully ) . Over eruption of the lower 6 rarely occurs , as gravitational forces resist such displacement .
The previous findings are in regards to unplanned extraction of the 6 . In case of careful timely planned extraction , the results would be much different.


A timely planned extraction would include the following conditions :
1. A third molar tooth  should be present . Otherwise the patient would end up with only one molar tooth in his occlusion . An OPG is taken to confirm the presence of the wisdom tooth. 
2. A successful planned extraction would be when the developing follicle of the 7 ( just when the biforcation area is about to calcify ) , slightly overlaps the distal root of the 6 .
3. The angle between the 6 and the7 is 20-30 degrees . This is precise when the child is 8-10 years of age .
These conditions are less critical in the upper arch in comparison to the lower. 
So the previous conditions represent the appropriate time for orthodontists to interfere . Extraction of a first molar during these conditions would lead to a spontaneous and nice eruption of the 7 in place of the 6 , in contrast to the unplanned extraction of the first molar which would lead to tilting , rolling and rotation .
· If a permanent successor is missing , we can enhance spontaneous space closure by early extraction of deciduous teeth . For instance , if the 5 is missing , a planned extraction of the E would enhance a nice space closure by the 4 and the 6 .
Retained deciduous teeth  
Etiology 
1. Congenital absence of the permanent successor . This would lead to the absence of the physiological provoker of resorption . Severely displaced permanent teeth have the same effect .                
2. Disturbances to the normal resorption process . Infection is an example .                                                               
Consequences of retained teeth 
1. Ectopic eruption of the permanent tooth . For example , ectopic eruption of the canine as a result of a retained C .
2. Impaction of the successor tooth .

 Note : -  the interval between the shedding of opposing contralateral teeth shouldn’t exceed 6 months .
· The shape of the arch is inherited . It is not affected by teeth .
· Before proceeding with the full treatment plan , we might do some compliance tests to the patient for their own good . For example , a patient attended orthodontics clinic with a retained C and underlying impacted 3 . Should the C be immediately removed without bringing the 3 slightly out , the patient would have this big space and hole in his arch . So what is usually done , is that they bring the 3 slightly out , then extract the C , in case the patient decided to stop attending his dental visits .
If the laterals are congenitally missing , the canines are expected to be impacted as they lost their path of eruption .

Infraocclusion 
When a tooth fails to maintain adequate vertical relation with the opposing arch, the tooth is termed as “infraoccluded” or submerged or even ankylosed .
 Prolonged retention of a deciduous tooth , could eventually lead to it sinking downwards .
Infraocclusion severity is classified according to its relation with the contact point. Accordingly , it could be above the contact point , at the level of the contact point or below the contact point which is considered the danger zone as it might need surgical extraction to retrieve the submerged tooth .
An infraoccluded tooth is extracted if :
1. The submersion is severe .
2. If the tooth is sinking all the way down , causing the permanent tooth to sink as well . So, if the permanent roots are almost formed , extraction of the deciduous tooth would encourage the permanent to erupt . Otherwise , both teeth might be compromised .
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