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Treatment options for skeletal problems:
1- Accept 
2- Growth modification  in growing patient we attempt to modify the growth pattern  to correct the skeletal part.

3- Camouflage  we want to achieve a normal occlusion and accept the skeletal relationship by maximizing dentoalveolar compensation .
                -mild-moderate classII
                - mild classIII

4- Surgical orthodontic treatment (combined orthodontic and orthognathic surgery )

Defintion:
correction of the dentofacial deformity through combined surgical and orthodontic approach.



Indications:
1- moderate-severe discrepancies (moderate-severe classIII and severe class II)
  - A-P
  - vertical
  - transverse 

2- craniofacial anomalies : syndromes and clefts

Timing
Usually when growth is complete especially in class III and open bites to avoid relapse. 

 may intervene earlier in two cases:
1- TMJ ankylosis usually there is facial asymmetry ( because one side is growing and the other one is not ) 
so we should intervene early because this type of problem is progressive .

2- Severe psychological distress 
we may consider early intervention but the patient has to sign informed consent ( risk of relapse which might need another surgery) 

another progressive problem : 
Pierre-Robin syndrome  airway problems, It’s a life threatening condition.
                                           we might do distraction osteogenesis.

Aims of treatment 
1- optimum dental aesthetics ( young patients)
2- functional occlusion ( old patients )
3- stable result 




Diagnosis
similar to the traditional diagnostic process but it’s more thorough. It includes:
1-Patient interview and history  
-medical and dental history
-psychological assessment( unrealistic expectation)  and assess motivation
-Chief complaint:
  A- asthetic  75-80%
         -dental 
         -facial appearance 
B- functional (  usually the main complaint of elderly people )

  -masticatory , such as anterior open-bite , scissors bite and severe class 3 as they sometimes can’t achieve an edge to edge relation .
 -speech . A surgical treatment can’t guarantee that the speech or mastication will be 100 % normal after surgery.
- A combination of  both .

2- Clinical examination 
Includes intraoral and extraoral examination . The examination has to be really thorough , as one mistake could lead to disastrous outcome .
After thorough data analysis , decisions are made regarding which teeth to extract , which jaw to move and how many mm to move it . 

3- Special investigations . Including the routine radiographs and study models  and photographs , but here , more views are obtained . Plus some  other additional means of investigation .
· photographs : Full facial views are obtained , profile views ,  intraoral as well as extraoral views are recorded . An attempt to make these records as standardized as possible should be made .
· Study models : extremely useful for - diagnostic purposes ( space analysis , occlusion , arch width .. etc )
                                                           - treatment planning  
                                                           - wafers construction , which are essential in treatment planning and in the treatment itself .
                                                           - And  in the follow-up process  .

      - Radiographs : including the routine lateral cephalogram , on which a simulation of the treatment plan can be done , either manually or using special software . Posterior-anterior views are useful in cases of asymmetry . A panoramic radiograph is also useful . Periapical radiographs could be very helpful in segmental surgery , where cuts could be made between roots of teeth , so the surgeon should make sure there is sufficient space between those roots so as not to harm them . 
· Other additional investigations include CBCT , which are very useful in cases of syndromes or implants . Bone scans are also used in cases of abnormal growth of the condyles for example . Iodine- technetium isotope test , to detect bone activity is also used .


Treatment planning 
A lateral collaboration between many parties is required . The orthodontist and surgeon mainly , plus the general dentist to maintain good oral hygiene . The contribution of a plastic surgeon , restorative specialist , a psychologist and a speech therapist is quiet valuable in many cases , depending on each individual case . 
Planning for surgery is mainly based on the clinical examination . Should any  discrepancies exist between the clinical and radiographic findings , the clinical findings are regarded reliable .
The data gathered from the lateral cephalogram and the associated applied software ( which is more or less a guide , as it is not 100% accurate ) , is also utilized , so as the radiographs and study models which are also used to simulate the treatment plan and judge its feasibility  .
After the treatment plan has been developed , model surgery is constructed which is a regular study model but simulates the surgical movements  to be executed , and an acrylic bite is fabricated accordingly , a wafer . It is usually constructed using cold cure acrylic .
A wafer is used 1.  to help the surgeon position the jaw during surgery . If only one jaw is to be repositioned , one wafer is used , whereas if both jaws are to be moved , two wafers are used ; an intermediate wafer to move the maxilla and a final wafer .
2. It is left intraorally for a short while after surgery(7-10 days ) for further stability and comfort  and to help the patient get accustomed to the new occlusion . It is fixed using orthodontic archwires passing through holes in the wafer itself .
A semi-adjustable articulator is used in maxillary or bimaxillary movement . And a simple articulator is enough for mandibular surgery .

Orthodontic management 
The orthodontist sets a group of aims . Divided into : Presurgical aims and post-surgical aims ; immediate and long term . And finally they plan retention .




*Presurgical aims : 
An orthodontist aims to help the surgeon do his job correctly  . He also aims to achieve the functional and esthetic goals of the treatment with as less relapse as possible .
there are four aims of pre-surgical orthodontics:
· Relieve crowding 
· Alignment and leveling
· Decompensation
· Arches Co-ordination
If the orthodontics ignore any of these aims then the treatment will be prolonged  and the end result will be compromised .
Relieve crowding 
Usually the extraction pattern to relieve crowding in orthognathic cases  is different than that in camouflage .
Proper space analysis and the decision to be taken pretreatment ( begin with the end in mind  ), proper treatment plan will decrease the treatment time and increase the benefit from the surgery .

Alignment and leveling
*Alignment usually done with fixed appliances .
* leveling (correction in the vertical planes) in deep bite cases is different than open bite cases .
we usually make the malocclusion worse before treatment so it can get better after treatment . if the patient has an open bite problem we increase the severity of the condition so if a relapse happen after treatment it will be toward the improvement of open bite of the bite. 
So we increase the severity of malocclusion to overcome relapse and increase stability .

Decompensation
Dentoalveolar compensation: a natural process to mask the severity of skeletal discrepancy in any plane   usually through the action of soft tissues.
In class III patients: proclination of the upper teeth and retroclination of the lowers .
Class II : retroclination of the upper teeth and sometimes they get severely retroclined in class II division 2 , proclination of the lowers .
Cross bite: if the patient has wide mandible , there will be flaring of the upper posterior teeth .
Open bite: over eruption of the upper anterior teeth and gummy smile .
Decompensation: is the process of removing any Dentoalveolar compensation that might be present by establishing the correct teeth position with regard to skeletal base .
to have good range of movement and for the maximum benefit to the occlusion and esthetics we need to remove any compensation:
in class III : procline the lower and retrocline the upper .
class II: procline the upper and retrocline the lower.
So the extraction  pattern is different than non surgical cases(camoflague only)  because we need here to do decompensation  .



*In class III patients:
For maximum camoflague we extract the lower 4s and upper 5s. so if we extract the teeth when the patient is 12 years old then later on  the patient decide to go for orthognathic surgery , we need now to do decompensation  .if we procline the lower incisors the extraction spaces of the 4s will open and the patient now need implants  .
So in class III patient we should wait and not doing  camoflague immediately in the lower arch if the extraction is needed until we are sure that the growth is complete (unless there is an impacted tooth..)  especially if the patient has family history of skeletal class III , we can treat the upper arch only.
In decompensation we extract the opposite teeth indicated for compensation .in class II division 1 cases we usually extract the upper 4s for camoflague by retroclination of upper incisors , but when doing  surgery we want the incisors to be normally inclined so in cases of sever crowding it is better to extract the 5s instead of the 4s so we maintain the normal inclination of the incisors to the skeletal base ( upper incisors 109 to the maxillary plane).

Arch coordination
Remember When we talked about functional appliances in class two when we protrude the mandible we'll have cross-bite tendency because the mandible is like a triangle (maxilla is like a circle and mandible is like a triangle) so when we protrude it the wider part comes forward and we have cross-bite tendency so when we use functional appliance we usually expand the upper arch to accommodate the advancing/protruding mandible . 
Same concept applies here, We have to have coordinated arches either we plan it so that we do the coordination orthodontically and during surgery we get good normal occlusion with no cross-bites or scissor-bites or we plan segmental surgery in which during the surgery they do several cuts so that they coordinate the arches together into good occlusion, what we do if we decided to do the coordination orthodontically is that we usually expand the upper arch to accommodate the advancing arch so the patient will have temporary scissor-bite and we the mandible is brought forward during the surgery we will have normal occlusion.
So, the maxillary and mandibular arches fits harmoniously with each-other with corresponding arch forms and anterior and buccal over-jet.


*POST SURGICAL ORTHODONTIC MANAGEMENT:

It shouldn't exceed 4-6 months after surgery
It usually starts 4-6 weeks after surgery, before that the patient cannot tolerate having an active treatment. The duration of the treatment is usually 4-6 months.
We put and inter-maxillary elastics and lighter wires to achieve an excellent occlusion.

*RETENTION: 
Similar to any conventional orthodontic treatment. We usually put normal retainers.

SURGICAL PROCEDURES 

~~MAXILLARY PROCEDURES: 
- Le Fort I surgery: The most common surgery in the maxilla. A
- Le Fort II
- Le Fort III
- Segmental procedures ( in which we make more than one piece in the maxilla). 

~~MANDIBULAR PROCEDURES: 
- sagittal split osteotomy: the most common surgery in the mandible, it's usually bilateral 
- Vertical subsegmoid osteotomy
- Body osteotomy
- Subarticular osteotomy
- Genioplasty : the second most common procedure performed in the mandible which is basically a chin surgery. 

~~ BIMAXILLARY SURGERY:
Surgery to both jaws to correct the underlying skeletal discrepancy. 

-------------------
Le Fort I: the most common procedure. We can move the maxilla anteriorly, superiorly, inferiorly (less stable), and to a lessor degree posteriorly ( due to presence of pterygoid plate) 

Le Fort II : higher level than Le Fort I , performed for patients who have mid- face problems. 

Le Fort III: usually performed for syndromic patients.

Segmental Procedures: 
For example a patient who has bimaxillary protrusion, we can extract the 4s and make a cut at the extraction site and we retrude the segment surgically instead of orthodontically. In such surgeries we should provide the surgeon with a periapical view as mentioned earlier to make sure that the roots are not close to each-other



–--------—------—-----------
Sagittal Split Osteotomy: the most common procedure in the mandible we can move the mandible anteriorly, posteriorly, to one side in case of facial asymmetry .
Main risks: inferior alveolar nerve damage which if damaged we'll get numbness in anterior area of cheeks and lips , this damage could be permanent 

Genioplasty : moving the chin upwards, downwards, lateral, anterior, or posterior ( though posterior is not very predictable) 

>> read about the other procedure from Laura Mitchell's chapter 21..

** 20 years ago, they used to fix the jaws using wires in order to let the healing occur while the jaws are immobilized ( inter-maxillary fixation using stainless steel wires ) ,, nowadays, it's much easier, they use something called rigid fixation using plates and screws, it's much comfortable to the patient, they return to function earlier and eat normal food.


 RELAPSE: 
There are many factors; surgical factors, orthodontic factors, and patient factors.

> surgical factors:
• Poor planning 
• Size of movement required. Movement of the maxilla by more than 5-6 mm in any direction is more susceptible to relapse, as is movement of the mandible by more than 8 mm.
• Direction of movement required. There is a table in prophet's that we should study about the most stable vs. the least stable procedures.

[[[ MOST STABLE >> Maxillary impaction (up) >> mandibular advancement >> Genioplasty ( any direction ) >> maxillary advancement >> correction of maxillary asymmetry >> maxillary impaction with mandibular advancement >> maxillary advancement with mandibular setback >> correction of mandibular asymmetry >> mandibular setback >> movement of maxilla downwards >> surgical expansion of maxilla >> LEAST STABLE ...]]] 

• Distraction of the condylar heads out of the glenoid fossa during surgery
• Inadequate fixation.


> Orthodontic factors:
• Poor planning 
• Movement of the teeth into zones of soft tissue pressure will lead to relapse when appliances are removed. Therefore treatment should be planned to ensure that the teeth will be in a zone of soft tissue balance post-operatively and that the lips will be competent.
• Extrusion of the teeth during alignment tends to relapse post-treatment. For example if the patient had an open-bite and we extruded the teeth, under the effect of PDL fibers, this will undergo relapse. 
• Soft tissue habits, for example tongue thrust, may persist, leading to a recurrence of an anterior open bite. Another example is if the patient has tongue sucking habit, though it's rare to have an adult patient with this habit.


> Patient factors: 
•The nature of the problem; for example anterior open bites associated with abnormal soft tissue behavior are notoriously difficult to treat successfully and have a marked potential to relapse, and patients should be warned of this prior to treatment.
• Movements which put the soft tissues under tension, as in the correction of deficiencies, are more susceptible to relapse.
• In patients with cleft lip and palate, advancement of the maxilla is difficult and prone to relapse because of the scar tissue of the primary repair.
• Failure to comply with treatment; for example, patient does not wear inter-maxillary elastic traction as instructed.

## Distraction Osteogenesis : read about it from Laura Mitchell's. 


- The doctor demonstrated a case for one of his patients. He has skeletal class III with ANB -6 and LI-Mn plane angle of 85, UI- maxillary plane angle was 111 which is normal (109) . So in this patient they decided to do decompensation first they proclined the lower incisors, the patient did not have crowding in the upper arch so they did not extract. also he had very mild crowding in the lower arch that was relieved by the proclination of the lower incisors and no extraction was performed. So we do not always extract, it depends on the case. Then the patient underwent the surgery ( maxillary advancement with mandibular setback) and then the orthodontic treatment post surgically.
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