Orthodontics sheet # 7
references : Laura Mitchell ch.14 / 3rd edition and ch.9 from Huston and a literature review handed in.
Un-erupted canines 
there are many different terms used such as ( impacted, ectopic eruption, displaced,...)
when we say unerupted it means we can't see it in the oral cavity on clinical examination.
impacted means prevented from eruption .. there's a reason why it's not erupting..there's an obstacle .. or no space for it .. 
we are going to cover : dental eruption, epidemiology, etiology, investigation and diagnosis,  the prognosis .. when do you know that this tooth that is impacted is going to erupt nicely and when it's going to be impacted.
the chronology of eruption is very important to know .. for primary teeth and permanent teeth also, from the beginning of calcification ... we should know that when we take a radiograph we have to know at what age we should see a canine in the radiograph.
in general the age of calcification for a permanent canine is 4-5 months after birth so if we take a radiograph at that age we should see signs of calcification but if we take the radiograph before that we would not see anything.
we are focusing on canines because it's the most common tooth to be impacted. 
crown completion 6-7 years after birth.. and root completion is 2-3 years after eruption of the permanent teeth, and for primary teeth 1-1.5 years. 
as for eruption : 
the lower canine is going to be the 6th tooth to erupt 
sometimes the sequence of eruption is more important that the timing of eruption because timing of eruption has lots of variations.
sequence of eruption : 
in general the first molars erupt first followed by lower incisors-> upper incisors-> lower lateral incisors-> upper lateral incisors->and then lower canines and first premolars ( sometimes the canines erupt before the first PMs and sometimes after ) followed by second PMs and second molars in the lower arch .. in the upper arch the 1st PMs erupt then 2nd PMs then the canines then the 2nd molars.
-age of eruption of lower canines used to be from 9-11 but now it's from 10-11
-age of eruption of upper canines is from11-12 years. 

path of eruption
the canine has the longest path of eruption compared to the rest of the teeth.
a picture showing a child of 8 years old with the lateral incisors partially erupted and the canines are coming palatal and moving mesially to the roots of the deciduous canines, as they move they are guided by the lateral surface of the lateral incisors .. as they are guided they start to push the roots of the lateral incisors and there will be flaring and the child will have spacing ... so that is a normal physiological developmental stage (  ugly duckling stage ) and then it will go down and then the spaces will close and it will end up with crowding or residual spaces if you started with too much space.
-the path of eruption of the canines is 22 mm overall in average and is considered the longest path of eruption for the permanent dentition.
epidemiology  : 
-for an upper canine to be congenitally absent is very rare 0.3%  so if you see a patient with missing upper canines your first guess should not be to consider it congenially absent you should think about impaction and palpate and take a radiograph to check for its presence.
-in the lower arch even more rare -> 0.1% !
impaction is more common in the maxillary than the mandibular :
- upper canines 1-2% impacted 
- lower canines 0.35% impacted so it's rare but you might see it , like in a patient with a cleft lip and palate and she's had Cs removed , they took a radiograph and she has both canines impacted horizontally , tipped and almost transmigrated .
- when a tooth crosses the midline it's called trans osseous migration. 
transposition: 0.5%  ...  is when a tooth switches places with another tooth usually canines and first premolars. like in a patient ( Ola ) she has transposed 4 and 3 and actually the roots are also transposed. 
-so the most common thing to happen to a canine is impaction .
-and palatally is more common than buccally -> 85:15 % some may be impacted within the line of arch.
-unilateral : bilateral -> 4:1
- females : males -> 70 :30 % 
- the chance to have resorption of the lateral incisors  is 12 % which is a lot and the number is increased when using advanced technology CBCT so it's very important not to underestimate the amount of resorption.

Aetiology
why would a canine lose its way and get impacted ? it's multi factorial and not well known .
1- displacement of the crypt ( the developing follicle ) especially if the canine is impacted far away from its eruption position.
2- longest path of eruption so it can get lost easily.
3- guided theory -> loss of the guide ( the lateral incisor ) like congenitally missing lateral or very small or short rooted . a patient with a missing or peg shaped lateral incisor is at  2.4 X increased risk of having an impacted canine.
4- crowding which explains better the buccally impacted canine more than it explains the palatally impacted .. so 85% of the buccally impacted canines can be explained by crowding but only 17% of the palatally impacted canines can be explained by crowding.
5- retention of primary canines : is it the retained C that caused the impaction of the canine or is it the displacement of the canine caused the retention of C because there is nothing to resorp it so  it's not known what's the cause and what's the result.
6-genetic theory : - different populations have different prevalence  some populations have up to 6% of impaction and others have less than 1% ..- another evidence is that females are affected more than males and also ..- familial occurrence so whenever you have an impacted canine and you take history from the patient you'll find out that many family members also have problems with their canines... also - it occurs bilaterally might give a clue that there is a genetic reason to why that occured. ... - and in association with other anomalies especially hypodontia and cleft lip and palate and microdontia.
6- pathological lesions, ankylosis, odontomes, supernumerary teeth 
7- presence of alveolar clefts especially those who have early intervention and have healing with fibrous tissue which is more difficult to resorp .
8- early extraction of Cs. .. due to crowding to allow for eruption of the laterals and space loss will occur, so by follow up of the patient you can prevent the crowding by early extraction of the first premolars in order to allow for the canine to erupt.
diagnosis and investigations 
when a patient comes to the clinic always count the teeth if you don't see the canine in the arch then you start to observe the surrounding structures .. inspect and palpate for bulging . you start to feel the bulging at age from 8-10 .. if after 10 years and there's no bulging then there's a problem especially if there is asymmetry.. then you'll need further investigations like radiographs and others.
also ..  inclination of the surrounding teeth ... like the lateral incisor when it's more severely rotated and distally tipped which means that the canine has overdone with the guidance theory and it's actually pushing it further.
also .. color of the adjacent teeth .. sometimes color of the lateral incisor and the central can give a clue that there is resorption.
this is all done by inspection then there is palpation of the unerupted canine ...remember to palpate buccally and palatally.
and then if by observing and palpation you don't reach a final diagnosis then you have to go for further investigations by taking radiographs to check for presence because there is a 0.3 % chance for upper canines to be absent. 
it's very important to check for position of the canine and for presence of any associated pathology. 
types of radiographs to be taken ? 
- a panoramic radiograph ( OPG ) : can lead to a general assessment of the condition, you start to count the teeth and check for the canines. 
but be careful with OPGs because it gives a further position of the canine from the midline which may imply an easier case because the further the canine from the midline the better prognosis of the case.
and it can show a less acute angle of the canine with the occlusal plane which also implies a better prognosis and easier alignment of the canine.
- a periapical radiograph :  you mainly take it to check for the resorption of the root of the C or the resorption of the root of the lateral incisor, and if you take two radiographs and change the position of the film in the second radiograph that would give a clue about the position of the canine 
- a lateral cephalogram can give you a clue about the position of the canine but usually we don't take it  to check for a position of a canine, you take if there is a palatal discrepancy and by chance you find an impacted canine you can use it to check the position of the canine.
- upper anterior occlusal radiographs : we don't use them a lot nowadays because the periapicals give similar results. if you use an upper occlusal radiographs you can change the angle of the beam from 60-60 into 70-75 degrees as that would give you a more obvious deviation in the position of the canine due to the change in position of the beam when using the parallax technique.
how to localize an impacted tooth ? 
1 - horizontal parallax technique  : using two periapicals ( SLOB technique ) 
 - vertical parallax technique : using an OPG and an upper occlusal 
2-  from a single OPG : compare the size of a fully erupted canine with an impacted canine .. if the erupted canine is larger than the impacted then it's palatally impacted, and if it's smaller in size then it's buccally impacted.
3- lateral cephalogram
4- CT scan.
prognosis  : 
you need to know whether the case is going to go well or it's going to be very difficult to align and you may need to even extract the tooth due to poor prognosis.
this depends on : 
1) age of the patient : younger patients have better prognosis because they have roots still developing and eruption forces still working for that patient.
2) motivation : and impacted tooth will increase the duration of the treatment from at least 6 months to one year and this requires a motivated  cooperative patient.
3) availability of space 
4) viability of permanent canine : is the canine that we want to save ankylosed, dilacerated, not vital.. 
5) position in 3D :
-  the first thing you look at is the position of the canine to the midline in terms of angles. 20-30 degrees is a good angle but more than 45 degrees is more horizontal and more difficult to align. 
- how close the canine is to the midline : the closer the more poor the prognosis is because we want the canine to be distal to the lateral incisor.
some clinicians divide the area from the distal surface of the lateral incisor to the midline into sectors and classify accordingly.
- vertical position : how close the canine is to the occlusal surface : the closer it is to the occlusal surface the easier the treatment would be.
you classify the position of the canine by drawing lines passing through the apices of the teeth and a line through the cementoenamel junction  and a line through the occlusal surfaces and classify accordingly.
-root developmental  stage 
management 
1- we can choose no active treatment if the patient is too young, or if the canine is buccally displaced then it has a better prognosis than a palatally displaced, also if the patient is uncooperative and unwilling to undergo treatment, and if there is contact between the lateral incisor and the first premolar then what you can do is accept and take bi annual radiographs to monitor the condition of the canine and as the patient gets older you can take one radiograph each year ..
2- interceptive treatment :  you start to  palpate the canines between 8-10  years of age buccally.. if not then you investigate  by taking radiographs .. if the position is acceptable then go for extraction of Cs as an interceptive measure in order to encourage the eruption of the canine that is more likely to get impacted.  so that in the first 6 months you should expect 64 % of the cases  to get to normal eruption 
in the first 12 months you expect 78 % of the cases to get to normal eruption 
but after that the chances for improvement are much less and you have to exclude a spontaneous eruption and you should go for further treatment.
BUCCALLY DISPLACED CANINES 
most probably the etiology is crowding ( 85 % ) so if you relief crowding in most of the cases you'll get spontaneous eruption  without active treatment. 
if the angulation of the canine that is buccally displaced is favorable which  is -> mesially tipped and you have a conserved space or you can provide space by extraction then you can go with simple removable appliance with the active component being a buccal canine retractor and for retention adam's and southend  ... no labial bow because of the buccally displaced canine and no bite plane would be required.
if the canine is upright or distally inclined or rotated then go for fixed appliance.
if the canine is severely displaced or the patient is unwilling to go for a lengthy treatment then you can go for extraction.
if the canine is buccaly IMPACTED not displaced then you have to expose that canine if you want to align it after you provide space but you have to do a closed exposure not a window in order to preserve the keratinized tissues .... raise a flap .. remove bone ... put an attachment with a long chain ...then close the flap again. or go for an apically repositioned flap .
palatally impacted canines 
the decision to perform treatment depends on : 
1) patient's opinion and motivation 
2) spacing / crowding 
3) the position of the canine in 3D
4) the malocclusion in general 
5) the condition of C if present and the condition of adjacent teeth 
treatment options :
1) surgical removal if - severely displaced with poor prognosis, or - patient is uncooperative, - or if there's a good contact between the lateral and first PM,
 - or a retained C in a good condition .
2) surgical exposure -> 
- the patient should be motivated and excellent oral hygiene. 
-favorable canine position in 3D.
-  space should be present or provided.
 so provide space then do an open exposure procedure ( window exposure because of lots of keratinized tissues in the palate ) and wait for three months to allow the canine to go down and make it easier to put an attachment then commence the traction using a removable appliance or a fixed appliance. 
using a removable appliance to move a canine downward would create a reactionary force upwards which would not be a problem as it would keep the appliance in its place. 
* transplantation : read it from laura mitchell but basically it means to prepare the site of the tooth then extract it and re transplant it in the prepared site and it can go wrong if replacement resorption occurs: by ankylosis or inflammation
* transposition : can be true if the root is also transposed or may be just tipping of the crown which can be fixed by tipping movement. 
if the transposition is true then the best option is to accept because movement of the two teeth across each other may have serious consequences.
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