Ortho 2
	Class 1 malocclusion
Today we’ll talk about treatment and management …
Class 1 malocclusion is when the anterior-posterior relationship within normal range and there is a discrepancy either within the arches and/or in the transverse or vertical relationship between the arches.
Crowding 
The most important feature in class I malocclusion is crowding
Crowding is the discrepancy between the space available in the arch and the space required to align the teeth.
Crowding could be generalized or localized 
Approximately 60% of Caucasian children exhibit crowding to some degree (mild, moderate or severe), the rest 40% have either well aligned teeth or spaced teeth.
Etiology:
1- Inherited: for example: the father has big teeth and the mother has small jaw, their child inherited those features and ended up with crowding. This happens especially with different ethnic relationships.
2- Environmental: caries (interproximal caries) can produce reduction in the MD width and this will cause loss of arch length, early loss of deciduous teeth can cause loss of arch length as well.
3- Lack of attrition within modern diet…  study made on native Australian has shown high degree of attrition due to the nature of their food (hard food), with attrition the MD width of teeth gets smaller, that’s why crowding was less common… this theory suggest that with the modern diet there is less attrition hence more crowding.
4- Aging of occlusion (late lower incisors crowding).
So the available space is the length of the arch from the mesial surface of the 6 from one side to the other, the space required is the summation of the MD width of each tooth from 5 to 5… why don’t we add the molars?? Because usually at age of orthodontic treatment patients don’t have their 7’s erupted yet so we don’t take the molars into consideration, however, if the patient is an adult we may add the molar into our calculations.
<4 mm crowding is considered mild
4-8 mm is moderate
>8mm is severe crowding
In case of mild crowding, usually don’t go for extraction, we can provide space through distalization of buccal segment, expansion, proclination of incisors, derotaion of posterior teeth and interproximal reduction… if these methods are not enough to provide the space needed, then we may go for extraction (extraction of the 7’s)
In moderate crowding we may consider extraction of premolars
In severe crowding we go for extraction of 1st premolars plus reinforcement of anchorage through the use of headgear, TPA, mini screws or lingual arch 
These are guidelines not rules

** Dana has class 1 malocclusion with mild crowding in the upper incisor area… in this case, encouraging her to accept this crowding would be unacceptable because the problem is in the front, if it was affecting the buccal segment then we would encourage her to accept it, in her case we will provide treatment which is expansion at the premolar area (this is more stable than expansion at the canine area) this is done using fixed appliance because she has some problems in the lower arch… in this case we can’t treat her with distalization of upper buccal segment because 6’s are class I already.
** Leeway space is the size differential between the primary teeth (canine, first and second molars C, D and E), and the permanent canine and first and second premolar (3, 4 and 5). 
"E" space can be thought of as a subset of the leeway space. This refers only to the size differential between the E's and the 5's.
** Ranin has class I malocclusion with moderate crowding and bimaxillary proclination of upper and lower labial segments (bimax)… treatment is extraction of 4 premolars + fixed appliance.
**patient with severe crowding… treatment is extraction plus reinforcement of anchorage by using TPA which holds the molars in place and prevent their mesial drifting … this patient had asymmetric extraction because her teeth were leaning to one side.
Late lower incisor crowding 
The management is to keep patients under observation.
In cases of mild crowding, we encourage the patient to accept it. If you are worried that this crowding may progress, we can offer the patient a removable retainer to hold teeth in place.
If the crowding is severe and upper extractions are contraindicated, we may consider the extraction of the most displaced lower incisor and use of a sectional fixed appliance to align and upright the remaining lower labial segment… however you should bear in mind that after extracting it you will end up with 5 lower ant. Teeth which will relapse (dropping lingually), so you should expect some increase in the OB and OJ, this is good if the patient is class III, but if the patient has already an increased or normal OB then this is not a good idea.
** Omar has late lower incisor crowding that is getting more severe with time… in his case we didn’t extract the most severely displaced lower incisor because his teeth are class I, instead we gave him a full treatment using fixed appliance (derotation, interdental stripping and expansion at the premolar area).
Treatment of late lower incisor crowding depends on severity and willingness of your patient to go with the treatment… if the patient doesn’t want any active long term treatment then we can offer him extraction of the lower incisor and review after 6 months to see if there is any residual space that has to be treated with a 6 month period of fixed appliance.
After treating it, we should use retainers to prevent relapse.
Spacing 
Less common than crowding
In this case the space required is less than the space available 
It could be generalized or localized (diastema)
Etiology of generalized spacing is may be due to: 1- microdontia 2- hypodontia 

** Jennifer has small lateral incisor on one side and missing lateral on the other, and she has congenitally missing 5’s in the lower arch, this patient has spacing due to hypodotnia and microdontia (she has generalized microdontia, her 6’s are smaller than normal).
Generalized spacing is very difficult to treat; we need bodily movement of every single tooth, it needs lots of reinforcement of anchorage. Not only treatment is difficult but retention as well, relapse happens very quickly in which case you need to retreat the pt
If the cause is small teeth, the treatment could be a combination of ortho and restorative treatment (building up small teeth with composite), not everyone likes this option because it needs long term maintenance of these teeth; restorations may break, discolor...Etc
In case of mild spacing, we encourage the pt to accept it 
Moderate spacing, we may combine between ortho and restorative treatment
Severe spacing, definite combination of ortho and restorative treatment.

** Anas had mild spacing, but since it is between his upper incisors, we didn’t offer him to accept it, we treated him using fixed appliance followed by permanent retention.
Localized spacing (diastema) is more related in terms of etiology to localized problems.
** pt came with median diastema, her left central incisor is erupting in the Sulcus because of trauma and ankylosis, from ortho point of view this tooth is very difficult to align so she was sent to the surgery department to have it extracted, luckily her lateral incisor is wide mesio-distally, all she needs is brining it close to the central and then building it up… the etiology of diastema in this case is trauma.
Median Diastema could also be due to low upper frenal attachment and missing central incisor 
Diastema is a localized spacing between any neighboring teeth, median diastema is a localized spacing between central incisors.
Median diastema 
 is more common in the upper arch
Is considered normal during mixed dentition stage, if the pt comes before the eruption of canines complaining from median diastema, this is a normal physiological stage. The major cause for median diastema is the physiological stage (ugly duckling stage) it happens because as the canines erupt (which are guided by the distal surface of the lateral incisor) they will push the roots of the laterals so the crowns will flare distally ending up with spacing. You just have to reassure the parents at this stage and wait for the canines to erupt.
Etiology:
1- Ugly duckling stage
2- Congenitally missing teeth (missing laterals)
3- Diminutive lateral incisors
4- Supernumerary tooth (mesodense or tuberculate) 
5- Intrabony ?? 19:50
6- Part of a generalized spacing problem 
7- Low frenal attachment, in these cases blanching of the incisive papilla can be observed if tension is applied to the frenum and on radiographic examination a V-shaped notch of the interdental bone can be seen between the incisors indicating the attachment of the frenum. What happens is, before eruption of incisors the frenal attachment is all the way within the incisive papilla, as the incisors erupt, the fibers will fold all the way out and up, this what should normally happens, if there is spacing sometimes these fibers don’t go up and the attachment of the frenum will be between the incisors 
Management:
If the pt is in the mixed dentition which means normal physiological stage + the diastema is within 3 mm, no treatment is offered, just reassure and review
Before eruption of permanent canines intervention is only necessary if the diastema is greater than 3 mm and there is a lack of space for the lateral incisor to erupt (laterals are crowded). Care is required not to cause resorption of the incisor roots against the unerupted canines. The aims of the treatment in this stage must be very limited in order not to extend the treatment (only treating the diastema).
The type of appliance depends on the initial orientation of the incisors, if they are upright or distally tipped then we can use simple tipping movement (removable appliance, the active component could be palatal finger spring), however, if the incisors are mesially tipped, then we will offer them bodily movement using partial fixed appliance.
If median diastema persists after eruption of canines, the management would be:
If mild, encourage the patient to accept it, because its correction needs permanent retention in order to prevent relapse. 
If patient central incisors MD are narrow, we can close the diastema by building them up using composite.
In moderate cases it is treated using either fixed or removable appliances depending on angulation of incisors.
In severe cases, it is closed through ortho and restorative treatment but even though we may end up with residual space that the patient must accept, sometimes it is impossible to close the diastema 100%.
**Dana has generalized microdontia which has led to generalized spacing part of it is median diastema. In the lower arch she has retained A’s which means she has congenitally missing lower centrals… the patient was offered restorative treatment but she refused it, she was happy with the size of her teeth she just wanted to close the spaces. if all spaces are closed the patient will end up with dished in profile… she was ok with that, she just wanted to close the spaces… the most important part in treatment planning is to give your patient plan A which is the ideal one and then plan B and C according to the patient wishes. In the upper arch, fixed appliance was placed and all the spaces were closed, in the lower; some space must be made around the A’s for prosthetic replacement. 
If the diastema was due to low frenal attachment, frenectomy is not done immediately… first, you plan your treatment, fit the appliance and start bodily movement, if the patient was compliant then just before final closure do the frenectomy, scar tissue will help with retention, nevertheless, bonded retainer must be used.
When having diastema you must always retain, the followings are some conditions giving us more reasons to retain:
1-Inherited diastema, it is more prone to relapse
2- Starting off with more than 2 mm
3- Generalized spacing 
Missing upper incisors  
  Upper central incisors are rarely congenitally missing. They can be lost as a result of trauma or dilaceration. Upper lateral incisors are congenitally absent in 2% of Caucasian population (common) but can also be lost following trauma. **when a patient is having a missing lateral, the first thing you think of is being congenitally missing.
When having a missing incisor, the most important question to answer is: do I have to open a space for prosthetic replacement or do I have to close the space and pretend that the missing tooth never existed?? … The following factors will help us answering this question:
1- Skeletal relationship, class III  open space because space closure may compromise the incisor relationship, class II  close the space, this will aid in OJ reduction. 
2- Crowding or spacing, in case of crowding, the space will be used to relieve crowding (space closure). In case of spacing  we can localize the spacing in the area of the missing tooth in order to replace it.
3- Color and form of adjacent teeth; if the canine is bulky and dark (caniniform in shape) then it won’t be used to replace a missing lateral, in this case go for space opening to replace the missing lateral… if the canine shape is benign (white, less pointy) then it is a good idea to use it as a lateral incisor (space closure) after minimal addition at the corners and trimming at the tip.
4- Desired Buccal segment relationship, if the patient starts with class I or less than half unit class II then it is a good idea to open a space, if the patient starts with more than half unit class II then it is a good idea to close the space and correct the molar relationship into full unit class II.
5- Patient’s wishes and ability to co-operate with complex treatment 
Trial (Kesling’s) set up 
To investigate the feasibility of different options a trial set up can be carried out using duplicate models. The teeth to be moved are cut off the model and repositioned in the desired place using was. This allows any number of options to be tested and also gives an opportunity to evaluate in more detail the amount and nature of any orthodontic and restorative treatment required by a particular option. This is helpful in describing the outcome of different treatment options to the patient, so the patient will understand what you’ll be doing with his teeth and will cooperate.
Space closure: 
If the patient is class II, crowded arch, increased OJ (requires space to be corrected), small canine with tooth matching color and the buccal segment is more than half unit class II 
**Jennifer has increased OJ and OB, class II buccal segment relationship, peg shaped lateral on one side and missing on the other. In the lower arch she has missing 5’s… all these indicates space closure. Her lateral was extracted because it was a very poor match and since her canines are lovely, the space was closed and laterals replaced with canines (remember you must add to the sides of the canine and trim the tip).
Space opening 
If the Patient is class III, arches are already spaced, canines are bulky and dark, buccal segment is class I or less than half unit class II.
**Adel, skeletal relationship is class III, his upper arch is spaced, buccal segment relationship is class I  in this case we open a space to replace the lateral incisor.
**Dhuha has one lateral on one side, on the other side it is missing. Buccal segment is class I. class III skeletal relationship  open a space and replace the lateral. Lower arch is crowded; as we relieve the crowding with a little bit of proclination in the lower arch, what happens to the uppers is that we procline the upper teeth a little bit more which will create more space. If you’re planning for an implant you need 7mm space, in case of bridge you only need 5-6mm because the adjacent teeth will be prepared.
When opening a space for an anterior tooth and especially in females, artificial anterior tooth made in the lab can be added to the fixed appliance in place of the missing tooth to close the space. So instead of having an empty space anteriorly every time the patient smiles or talks, the tooth bonded to the braces will cover the space. In order to prevent tooth rotation when added to the braces, you can only add it when using rectangular wires.
Retainers must be used for at least 3-6 months before having any prosthetic replacement. Removable retainers are used in this case because a lot of work will be going on (implants, preparations… Etc).
Autotransplantation
When a patient has a missing upper five and extra premolar in the lower arch, we can autotransplant the extra premolar in place of the missing upper one (read about it in Laura Mitchell)  
Displaced teeth
It is another term for crowding. Teeth can be displaced for many reasons including:
1- Abnormal position of the tooth germ; canines and premolars are the most commonly affected teeth.
2- Retention of deciduous teeth. For example retained C will cause the canine to erupt buccally
3- Crowding; lack of space for permanent tooth to erupt within the arch can lead to or contribute to displacement.
4- Secondary to the presence of supernumerary teeth 
5- Caused by a habit, for example thumb sucking which will cause retroclination of the lower teeth therefore crowding  
6- Secondary to pathology, for example dentigerous cyst. This is the rarest cause.
7- Macrodontia.
**when patients come with displacement, treatment planning is done normally.. space analysis, extraction or no extraction.. same treatment plan steps.
**patient is having buccally displaced canine on one side and displaced lateral on the other, the patient is class II… we will go for extraction of premolars + reinforcement of anchorage. 
The more displaced the tooth is the more anchorage is needed to bring it into its normal position.
Vertical discrepancies 
The most important vertical discrepancy in class I malocclusion is anterior open bite… it could be:
1- Skeletal due to posterior growth rotation, vertical growth of the maxilla and the mandible and dento-alveolar compensation not being able to compensate all the way through the vertical process. 
2-  habits (thumb sucking)
3- Mouth breathing 
Like generalized spacing, anterior open bite is difficult to treat.
Management:
Mild, encourage the patient to accept it
If it’s due to thumb sucking, first stop the habit and it depends on how long the habit been there, if it’s up to the mixed dentition then it is easier to treat but if it is up to the permanent dentition then it is more difficult to treat.
A period of observation may be helpful in the management of children with an anterior open bite which is not associated with a thumb sucking habit. In some cases an anterior open bite may reduce spontaneously possibly because of maturation of the soft tissues and favorable competence or growth. (The patient may have incompetent lip, with growth of soft tissues this may reduce).
In mild cases and patient is cooperative, fixed appliances can be considered in order to extrude the labial segment and intrude the buccal segment using high pull headgear or mini screws
Moderate cases + class II and the patient is growing, twin block is offered with high pull headgear and metal capping on the sevens to prevent their over eruption 
In cases of bimaxillary crowding and proclination, go for extraction and retrocline the ant teeth which will increase the OB.
**Eman has bimax proclination with moderate ant open bite; in her case the open bite is not skeletal because her vertical proportions are normal not increased, the cause is dental; she has bimaxillary proclination. She also has some crowding, 3 of her 6’s and one 5 were badly destructed so they were extracted (asymmetric extraction; three 6’s and one 5, the fourth 6 wasn’t extracted because it is sound whereas the adjacent 5 was badly destructed. The asymmetric extraction makes treatment more complicated).
The OB was corrected by retroclining teeth only, they weren’t extruded. If the patient has well aligned and normal inclination of incisors then incisors must be actively extruded to correct the OB.
At end of the treatment, Eman had a full unit class II molar relation on one side, why?? Because her premolar was extracted, if you extract one unit in the upper arch then you will end up with full unit class II.
**Dina has severe open bite that is skeletal in etiology. The patient came to the clinic because she can’t bite her food, the complaint wasn’t about her appearance because no one will notice that the ant teeth are not touching each other. (Functional problem not esthetics). Treatment was surgical and the open bite was corrected like magic. The patient was a bit unhappy because of the changes in her appearance (because of the surgery some asymmetry happened in the face). 
If the patient has severe ant open bite + adult, probably we’ll go for surgery.
Transverse discrepancies
A transverse discrepancy between the arches results in a crossbite.
Crossbite could be lingual, buccal, unilateral, bilateral, localized, generalized with or without mandibular displacement.
Localized crossbite could be due to crowding which is the most common local cause, digit sucking, cleft lip and palate or pathology.
Crossbite could be skeletal (wide mandible/narrow maxilla or wide maxilla/narrow mandible)
If the patient is wide arch + crossbite then it is dental in origin but if the patient has teeth that are inclined buccally yet he has a crossbite (which means he has narrow maxilla) then it is skeletal in origin… then we can tell by looking into the cross section of the patient’s jaw, thumb rule 
In localized crossbite, treatment can be done using T springs with cross elastics 
In generalized crossbite, we can use midline expansion screws; however, they will give a very minimal expansion (only 4mm, maximum of 6mm) and it has to be dental (teeth must be either upright or lingually tipped). Another option is quadhelix, it is used for more than 4-6 mm expansion, it can give some skeletal expansion when the pt is young and the mid palatal suture is not closed. For more skeletal expansion, Rapid Palatal Expansion is used, it is opened twice daily, we use it when the suture is still open (pt is younger than 15). It is very similar to extraction osteogenesis, it is exactly the same principal but you use bonded bands while the palatal suture is not closed yet and you open it twice per day (0.5 mm expansion per day) for two weeks (7mm expansion in only 2 weeks).
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