Chapter 9

Orthognathic Treatment Planning

With thanks to Semina Visram who took great care correcting this chapter.
Sorry if we have to start by repeating a section of chapter 1

[image: image125.png]YOU MIGHT EXPECT A BIG MANDIBULAR SET BACK BUT IT DOES
TEND TO CAUSE A DOUBLE CHIN. HERE MAXILLA FORWARD
AND GENIOPLASTY

BEFORE SURGERY AFTER SURGERY
e





The straight wire appliance is just brilliant at aligning the teeth.

Providing!

The dental base relationships are relatively normal.
The idea of a “dental base” implies:
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That in this patient,who has complete anodontia, there is some basal bone of the mandible and the maxilla,  which can be related in all three planes of space.  But what is a normal dental base relationship?

I tried to find out.


It turns out the man I needed was Francis Galton.
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Born in 1882 in Birmingham. Galton was a child prodigy. He could speak English, French, Latin and Greek by the age of 4. He went on to study Medicine and Mathematics He invented, variance, standard deviation, correlation and the questionnaire.

He also invented “Composite Portraiture”. The idea was to average out a series of photographs. He had hoped to produce an image of an average criminal type to assist the arrest of felons. But instead, he showed that if you average photographs the resultant image is better looking than any of the individuals in the original sample. You may have read this in a paper by Ray Edler in the JO or Judith Langlois and Lori Roggman paper. 
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Composite faces were judged as more
attractive than the individual faces comprising

the composites. A strong linear trend
also revealed that the composite
faces became more attractive as
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So Goldilocks was right. The average is just pefect.


There is a suggestion here that we have evolved to find the average more attractive because it implies the least chance of disease.
So now we know we need to see if our patient is average. How do we find that out?

In the gold rush Emil Steiner went to California. Later his son Cecil studied dentistry and in 1921 applied to study with Edward Angle. In the hopes of being the second student of the great man.


Cecil Steiner

 Angle questioned him on Charles Darwin and the native trees of America. 
Steiner knew nothing about either subject, so Angle refused to have him as a student. Angle’s second wife Anna Hopkins Angle took pity on him and gave him a reading list of 20 volumes and Steiner was soon back.


Anna Hopkins Angle, referred to as “Mother Angle”, was a remarkable woman in her own right and orthodontics owes her much. She started as Angle’s secretary at the age of 21. Decided that she could help him better if she studied dentistry at university. So she took a degree, but never practiced dentistry in her own right. She supported Angle, helped to prepare his papers and run his school of Orthodontia. She was a founder member of the orthodontic society and her tireless work maintained his importance after his death. More than anything, she calmed the waters stirred up by her rather difficult husband. 
In fact, Steiner stayed with Angle for some time, becoming a teacher on the course. In 1927 he helped Angle file out the first Edgewise brackets. Later he became interested in cephalometrics.
 He used Downs’s Landmarks and developed the concept of SNA, SNB and ANB being a useful measure of sagittal dental base relationships (Skeletal Pattern). 
Steiner took just one individual (a Hollywood starlet) who he considered to have an ideal face and based his measurements on her.
 I remember being told it was Grace Kelly. But I do not know if that was true. It would be rather nice if our cephalometrics was based on this famous actress who became a princess. When people started to use SNA/SNB and look at large population (You will know Dick Mills and his Eastman norms and Bishara’s Iowa study) they found that the average SNA/SNB were the same as Steiner’s ideal.
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Grace Kelly, a perfect profile or an average one? Or is it the same?


Early attempts by Steiner went amiss when he used the wrong Hollywood star

Steiner Analysis. 

Steiner uses the angles SNA and SNB. This is an idea similar to that of surveying. You take a fixed point; in this case the base of skull and you use angular measurements to find the relative positions of the maxilla and mandible from this fixed point. Questions to ask about SNA & SNB:

1. Does SN accurately represent some fixed point?
 Yes, it is not bad. The anterior part of the cranium does not grow after the age of 7 except by surface deposition. This moves Nasion directly away from Sella so that the SN line does not alter very much. Both Sella and Nasion score well in accuracy of measurement and they are mid line points.

2. Does the A point represent the Basal bone of the Maxilla?
 No. This is a major weakness of the Steiner analysis. The A point is not really an anatomical point at all. In most patients a thin crest of bone runs down from the anterior nasal spine but this doesn’t appear on radiographs. On a dried skull it can be shown that it is the bone overlying the roots of the central incisors which represents the A point. This area remodels when the incisor teeth are moved. The A point can be difficult to find on some radiographs and its position alters with the KV of the machine.
3. Does the B point represent Basal bone?
 It is subject to a little remodelling, but it is much better than A point. It is also easy to measure and a true mid line point.

4.  The normal SNA is 81° and the normal ANB 2 to 4 degrees. Is this true as SNA changes? 
No. As SNA reduces ANB tends to reduce also this means that even a normally related mandible and maxilla will have an ANB of less than 2 to 4 degrees conversely if the whole dentition is moved forwards the angle ANB tend to increase so that the angle ANB may exceed 4 degrees even though the relationship of the jaws is normal.

5. What is the Eastman correction? 
Some people seek to modify the significance of ANB by adding half a degree to ANB for every degree SNA is less than 81. Or subtracting half a degree for every degree SNA is more than 81.  The weakness of this idea is that SNA could also be affected by variations in the position of Sella. These would not alter the significance of the angle ANB. Probably the best answer is to say that the Steiner analysis works best for patients where the SNA angle is close to 81 degrees. Perhaps the official answer is that the Eastman correction should only be applied if the angle between S-N and the maxillary plane is 8° + 3° (or 5-11 degrees)
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 The significance of the angle ANB varies according to the value of SNA.  Here, in case A the angle is reversed while in B it is zero and in C it is positive. In fact the relationship between the maxilla and mandible is the same for each and the difference is caused by the relative anterior posterior position of the jaws. The Eastman correction tries to correct this problem but the degree of correction is not a linear one (Tan SNA) so the correction of half a degree per degree greater or less than 81° works best when SNA is close to 81°

It must be of concern that most computer software for planning osteotomies relies on the angles SNA and SNB to estimate the skeletal pattern. Here are a few of the problems:

· The A point is very difficult to see on some radiographs

· Its position can be affected by the KV of the machine.
· On a computer screen the ease of identification varies with the brightness of the screen and the environment.
· The A point does not really represent the mid line of the maxilla and is usually the bone just over the roots of the upper centrals

· Eastman correction problems (described previously)

· The B point may be wrong if the patient is not occluding in RCP.
 Imagine a busy registrar has to do a quick plan for an osteotomy. The sun is shining on his /her computer screen, he/she is eating his lunch so he moves the curser to about where the A point should be and clicks the mouse. On to B point he doesn’t consider that there may be a postured bite he just clicks.

Now these two points are treated as if they were on tablets of stone and the computer will suggest the ideal surgical movements and based on this the patient will be wheeled into theatre. I would suggest if you can’t see the A point you should stop. (At least you will enjoy your lunch more)
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The normal ANB angle is 2-4° with a standard deviation of 2° These patients all have an SNA of 81°  but only one has an ANB angle greater than one SD from the norm. Which is it?

I hope you found that difficult and will think twice before insisting a patient needs surgery just because of the angle ANB.

Go back to chapter 1 if you need to be reminded of the following assessments of skeletal pattern:

Steiner

McNamara

Ballard

Arnett

We could use all four methods to assess the skeletal change we would need on our patient to achieve a narmal (avarage skeletal pattern). Will they produce the same results?
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Some Cases
Case 1
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Occlusion (No Posture)
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SNA 87 SNB 89
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Steiner would suggest moving the mandible 10mm back
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For the same radiograph McNamara analysis would suggest a total of 8mm movement  4mm each way 
Not stricktly speaking the Zero Meridian (which is a soft tissue line) McNamara uses a vertical at 90° to Frankfort (or Maxillary) plane from Nasion it should go 2-4 mm behind the A point and on to Pogonion.
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Ballard suggests a total of 9mm 
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Arnett sugests a total of 4mm mandible back and 1 mm Maxills forward
I have chosen this case because the different measures of assessing the skeletal pattern are relatively similar and fit well with the clinical assessment that was:

Maxilla forward 3mm

Mandible back 7mm
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Treatment photographs.
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Using MBT brackets for decompensation of class III cases tends to retrocline lower incisors  and lift the lingual cusps in the lower buccal segments. Consider inverting the lower incisor brackets, placing a 5 bracket on the lower 4 and a 6 tube on the lower 7. (or use Andrews value brackets perhaps with hooks on every posterior tooth.
However clinical experience tends to modify cephalometrics

· Moving the mandible back can cause a double chin
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· Moving the maxilla forwards can widen the nasal base. A problem in some Afro-Caribbean patients

· Moving the mandible back reduces the area for the tongue and this can cause an AOB
· Moving the mandible forwards in a Class II div ii can make the chin too prominent. (most Class II div ii would be better treated with orthodontics only).
· Moving the mandible forwards can cause condylar resorption.

Case 2
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 The chin does look forward, but the soft tissue B point doesn’t. Clinically the mid third of the face looks dished in.
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Andrews value straight-edge brackets
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The patient was satisfied with the result, but did she get the right treatment?
You might expect to see a big mandibular set back. But this does to cause a double chin. Here Maxilla forwards and genioplasty.
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Factors to consider

Borderline cases

It seemed strange that, whereas the provision of orthodontic treatment in hospitals is limited there was no similar limit to the use of orthognathic surgery. Could you justify the use of surgery because it makes treatment easier or avoids the use of headgear? I find that dentists who come to me for treatment seldom want orthognathic surgery, unless it is absolutely necessary. The Bristol notes suggest that an ANB angle greater than 9˚ or less than -3˚ should be the guide. The figure of ANB -3˚ or worse derives from a small study by Kerr and I think is a reasonable guide, but an ANB angle of 9( when SNA is 90˚ is not a severe problem whereas an ANB angle of 9˚ where SNA is 74˚ would be a very serious problem. So perhaps it is more sensible to suggest that “For a class II malocclusion, surgery should not be offered if the SNB angle is greater than 75˚ and that it should always be considered as a treatment option if the SNB angle is less than 74˚”. Remember just because you consider it, does not mean you have to recommend it. Perhaps it is wise to inform the patient that this is a possible treatment option.
I have to say I am a little disappointed by IOFTN as the answer to this problem. Are we saying that someone with a bifid uvula is in need of orthognathic surgery? I have seen many patients with an overjet of 9mm who have a skeletal 1 dental base relationship and you can get an AOB greater than 4mm from thumb sucking.
 However, Tony Ireland has done a lot of work on it and I suppose we have to go with it. And, the introductory paragraph does say that it should only be applied to malocclusions that are not amenable to treatment. (This will be forgotten). (Sorry! What will be forgotten?)



Supposing a patient with a very severe skeletal II base is treated by the extraction of upper 64/46 and orthodontics only. The result is a normal overjet and overbite but a very severely class II profile which causes them great concern and they seek your advice. They are IOFTN grade 1. Should they have treatment?
Posturing the mandible forwards

Orthodontists often ask patients with class II division I malocclusions to posture forwards to a normal overjet and then look at their profile. If this makes them look class III then they would not benefit from a surgical advancement of the lower jaw. But if this makes them look more class I then does it mean that they need surgery? (Or for that matter a functional appliance). Well actually it doesn’t. Any patient with a lip trap occlusion looks better posturing forward. Old textbooks refer to this as a “Sunday bite”. By allowing the lips to fit together without Mentalis muscle activity. The face is improved.


Mentalis muscle being “wrongly” used to obtain a lip seal in a Class II div i.
 Orthodontic treatment that moves back the upper teeth will tend to improve the profile and in addition natural growth may improve the profile in a Class II case. 
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In fact the Mentalis muscle is one of the muscles if of facial expression intended to put the lower lip. (You already knew, see if I care!)

In conclusion, asking the patient to posture forward to a normal overjet can be a useful test, but you should not say to the patient that this is the change that they can achieve with surgery, but that conventional orthodontics would leave their profile unchanged.

Maximum movements

I suppose it depends how bold your surgeon is, but as a rough guide moving the mandible back or forwards by 10mm seems to be a sensible limit. Moving the Maxilla forwards can be assisted by the use of a bone graft but without one 8mm seems a sensible maximum figure. Upwards movement of the posterior part of the maxilla reduces the airway and so is quite limited (perhaps 5mm) although in the treatment of Gummy Smile you can move the front up more. Remember that at the end of this treatment the patient has to put their tongue somewhere. So a backward movement of the lower jaw by 10mm will give the tongue a lot less room whereas 5mm backward movement of the mandible plus 5mm forward movement of the maxilla would leave the tongue plenty of room. This may affect stability and the development of lateral open bites. 

Which do you believe your eyes or your tracing?

YOUR EYES.  

If you see Class III case with a sunken in nasal base, they need the maxilla moved forward even if the SNA is 82˚. In particular never rely on SNA / SNB alone.
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Cephalometrics

In General.
It seems obvious but it still happens you must not use a lateral skull radiograph to judge the need for an osteotomy, if the patient is not biting in centric relationship.  So if it is a class III malocclusion with a posture they should have another radiograph.

A).Steiner analysis. SNA / SNB. Remember this works best when SNA is near to 81˚.

 It does not work so well with syndromic patients.
A computer tracing is only as good as the data that is imputed. When you are entering data please take care.

B.) The Zero Meridian (I think this is also called the Facial Line in Ricketts but it is no bad thing to call it the Zero Meridian because there is also a Facial Plane and a Facial Axis). This is a very easy line to use. From Nasion drop a perpendicular to the Frankfort plane (or the maxillary plane). A continuation of this line should pass within 2mm of Pogonion. If you are a fan of natural head position you could use this as an alternative to the Frankfort plane. Note that this line can be used to position Pogonion and it does not rely on the A point or Sella. Having said that you should also know that this line passes 2-4mm behind the A point so if you wish you can use it to indicate the position of the Maxilla. You will remember this line is used in McNamara’s analysis.

C.) The Nasio-Labial Angle with the lips at rest it should be 90-99˚ You will read a great deal concerning camouflage treatment and how patients can be disadvantaged if they have orthodontic treatment when they have a marked skeletal II base, but in fact if you do this and produce a poor profile the patient could have a Genioplasty. However if the treatment produces an unacceptable Nasio-Labial angle there is little that can be done.

D.) The lip line should be on the labial surface of the upper central incisors on third of the way from the tip.

E.) The E line is OK but what if the patient has a big nose surely it would be more sensible for such a patient to have a nasal reduction rather than an osteotomy.

F.) The Holdaway line (Harmony Line) A line from soft tissue Pogonion to the upper lip should bisect the lower border of the nose.

G.) Radney Analysis. The lower incisor tip should lie on the NA line.

H.) Arnett Analysis (favoured by MBT) It is based on a true vertical line (?) based on natural head position. The vertical line is dropped from Sub Nasale. Arnett calls his method the Soft Tissue Cephalometric Analysis or STCA (I can’t help feeling he could have found a more user friendly acronym). So here you go, you drop your TVL (True vertical line) from sub-Nasale and you measure the distance from:

· Soft tissue A point (normal=0mm), upper lip (normal=4mm), lower lip (normal=2mm), 
· Soft tissue B point (normal =-5mm) 

·  Soft tissue Pogonion (normal=-3mm) from the line. 
The position of the incisor teeth is the Planned Incisor Position or PIP (which is a much nicer acronym) let us start with the:

· Tip of the upper incisor that should be 12 mm behind the TVL if you are a male and only 9 mm behind the TVL if you are a female.
·  Torque is measured not to the maxillary plane but to the occlusal plane. So that upper incisor torque is 58˚ for a male and 57˚ for a female. (Of course if you use this angle for torque then the more torqued the teeth the lower the angle, frankly this is giving me the PIP) So now you can decide if you can position the upper incisors in the desired position. Set the lower incisors to a normal overjet with the lower incisors at 64˚ to the occlusal plane. 
· Arnett’s analysis also has things to say about the lip line. The tip of the upper incisor should be 5 mm below the upper lip line with lips at rest in females and 4mm in males. 

It is a good time to stop and think about natural head position

.

Advantages of using Natural Head position.

It seems obvious that if patients are coming to see you concerned with their profile that you should look and measure their profile in the actual position that they hold their heads otherwise you will surely come to a wrong diagnosis.

Disadvantages of using Natural Head position.

1. How do you know that the position that they hold their heads when you are looking is the same as when they are out on the streets?
2. Is this position reproducible?

3. Does this mean that for a patient with a class II malocclusion an alternative to surgery would be teaching them to hold their heads up?

4. You will have to go to the X-Ray Department with all your patients to position them the way you want.

You must make up your own mind. If you like the idea of natural Head position then consider placing a mirror in front of the cephalostat and asking the patient to look at their own eyes in the mirror when the radiograph is being taken. If you don’t like natural head position then remember you could always modify Arnett’s Analysis by using a perpendicular to Frankfort plane instead of the TVL.

I) Bolton’s Standards

One of the impressive things you can do with the OPAL cephalometric surgical planning programme is to compare your patient with Bolton’s norms. You can use a patient the same age or go for a patient with the same size SN distance or any other measurement and you can superimpose the two tracings at whichever cephalometric point you wish. This can be very useful in syndromic patients.

J) Ballard analysis
Yes, I was brought up to think this was rubbish. But I see now, that our professor, Bill Houston was a rival to Clifford Ballard. The big advantage is that it doesn’t use “A” point so if the radiograph is not clear you can use Ballard instead.
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Ballard’s analysis. Re-draw the upper incisor inclination to 108° moving it about a point one third of the way from the apex. Re-draw the lower incisor to 120° minus the MM angle again tipping it around the apical on third. Then measure the overjet. The assumption is that the tooth germs of the incisors were related to the dental bases. So that the overjet of the uprighted teeth measures the skeletal pattern.
Clinical examination

Alar Base.

You need to look at this area carefully in class III cases. If this area looks sunken-in, the patient needs a forward movement of the Maxilla whatever the cephalometrics say.

Lip Line and Gingival show

Ask the patient to smile or snarl at you. They should not show more than 4 mm of attached gingivae. Remember if the Maxilla is to be moved forward this will increase the gingival show.

Cant of occlusal plane

Use a tongue spatula place in the premolar area and measure the distance from the pupil to the spatula for both eyes

Centrelines

Measure carefully, the lower may be postured. Watch the lower centreline move as the patient opens their mouth. Centreline problems associated with a displacement get better on opening but skeletal ones get worse. Unfortunately there may be a bit of both.
The initial Joint Appointment

I am assuming that the patient has been to a New Patient Orthodontic Appointment and it has been suggested that a surgical option would be a possible treatment. They should have been given leaflets like the BOS leaflets to take home and read and a further appointment for impressions if they are still keen to consider a surgical option the orthodontist needs to complete a full diagnosis and treatment plan in advance of the joint appointment.

The Surgeons job should be: -

1. To consider the patients concerns i.e. why are they seeking treatment.

2. To hear the orthodontist’s outline of the treatment proposals.

3. To consider if this is an appropriate treatment and suggest modifications especially with a view to what is practical in terms of surgical procedures.

4. To explain the surgical procedure to the patient.

5. To explain the risks of the procedure.

6. To decide if Wisdom teeth (or any other teeth) need to be removed and explain this and any risks to the patient.

7. Together with the orthodontist a provisional treatment plan should be formulated. From the orthodontists point of view the most important thing is to record the Total Movement Needed and from this record the Working Overjet. Let us suppose that for a class III patient the provisional treatment plan is that the upper jaw should be moved forwards 5 mm and the lower jaw backwards 8 mm. Then the total movement needed would be Class III correction 13 mm to finish with a 3 mm overjet you would need to produce an overjet of minus 10mm. It is a good idea to record this in the notes so that as you carry out the pre-surgical orthodontics you can work towards the figure. Consider a class II case where the mandible needs to move forwards 7mm. The working overjet needs to be 9mm so that the overjet after surgery is 2mm.

 Vertical movements produce special problems. When closing an anterior open bite the maxilla can be moved up at the back allowing a closing rotation of the mandible. This aprovisional treatment plan should be formulated          alters the sagittal movement required because it brings the mandible a little forward. If you plan on a computer they will correct for this. If you don’t you can allow a 1 in 3 correction that means if you move the maxilla up 6mm at the back expect the mandible to come forwards by 2 mm. Alternatively you can do the tracing altering the position of the maxilla and then rotating the mandible up centred at Condylion. (This a bit “over the top” for provisional planning)
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So primitive, but so useful. The big black book. Filled in at the joint clinic. Helps you keep an idea of the work in the pipeline as well as the information about patients years ago. It also tells you what patients have completed ortho and are waiting for surgery.
Expansion

Epker and Fish don’t like orthodontic expansion prior to an Osteotomy because they feel it is unstable. They would prefer to split the maxilla down the mid-line and expand surgically. I personally would rather have a crossbite than have this done. There have been a couple of cases where the blood-supply to the Maxilla has been so compromised that the maxilla has sloughed out. Actually, you seldom need a lot of expansion class III cases. They usually have a crossbite but the sagittal correction usually gets rid of this. (How to tell if you have got the widths right? Take a lower impression of just the top half of the lower teeth. There is no need to remove the archwires but don’t push the impression down too far or it will tear. Then pour cold cure acrylic into the impression. You will get a rather cute plastic model of the teeth which you can fit in the mouth and hold up against the upper teeth to see if you have got the expansion right)
Decompensation

A class III skeletal pattern is the cause of almost all class III malocclusions. The lower teeth are pushed forwards to the lower lip, which tends to retrocline them. The upper teeth are closer to the tongue, which tends to procline them. This is called Soft tissue compensation. It means that the resulting occlusion is less severely class III than the underlying skeletal problem. A typical class III case might have a reverse overjet of 2mm but need a total surgical movement needed of 10 mm. The modern trend is to alter the position of the teeth before the surgery retroclining the upper teeth and proclining the lower, this is called Decompensation.  What about class II cases? Class III cases have a lip to lip swallow but class II cases can have: -

1. Lip to lip.

2. Tongue to lower lip.

3. Lip trap.

4. Forward posture of the mandible and lip to lip.

Each method has its own effect on the inclination of the teeth. A patient with a lip to lip swallow may show soft tissue compensation which tends to reduce the effects of the skeletal discrepancy whereas a lip trap tends to procline the upper incisors and retrocline the lowers making the occlusion look much more severe than the underlying dental base discrepancy correction of this isn’t really decompensation but who cares.

 (I think this section is getting a bit out of hand what I mean to say is “Look chaps you have to get the upper incisors to 108º and the lower incisors to 92º and this may mean you have to extract teeth or use inter-maxillary elastics”)

Types of Surgery



It is not my place to tell you about the types of surgical procedure. So remember these are only a few observations of the totally biased type. (Important ones underlined)
1. The Sagittal split osteotomy is the mainstay of Orthognathic treatment it works well. There are a number of modifications
2. The vertical sub-sigmoid osteotomy avoids the risk of damage to the ID nerve. Some people think it gives the mandible a funny shape and this does not look good on patients with thin faces. I have seen it used in a patient with a previous fracture of the mandible to avoid removing the plates and disturbing the fractured area. It was used in Glasgow a lot.
3. The sub-cortical osteotomy leaves the lower border of the mandible in-tact it involves cutting off the alveolar bone and teeth and moving the whole block forward. It is used for class II cases that have big chins but reduced SNB, Peter Doyle did a couple when he was in Burton I was “Well Impressed.” Until it relapsed a bit.
4. A Wassermund procedure does not do anything that you cannot do with orthodontics and is best reserved for people you don’t like. (If you don’t know it. You take out upper 4/4 and surgically move the upper labial segment back).
5. A Köle Procedure to set down the lower incisors does not do anything that you cannot do with orthodontics, but you could hold it in reserve for people where bite opening is not going as well as you hoped or just for more people you don’t like and who don’t need a Wassermund.

6. The Le Fort I forward movement is good for class III cases with sunken alar bases and a normal nose. Sometimes the nostrils widen a bit and a few patients suffer from problems with a deviated septum and a crooked nose. I am told that this is because the surgeon has not been radical enough at removing bone.

7. SARPE Surgically assisted rapid palatal expansion. Basically, RME following a sub total le Fort 1 osteotomy. There are some variations. Some surgeons separate the maxilla from the Pterygoid plates. Some cut right down between the central incisors. You need to open a space for this mind you move the roots apart too. Our protocol suggests that the hyrax screw devise should be fitted and worn un-cemented a few days before the surgery and cemented by the surgeon after he has fractured the mid palatal suture. The screw is not turned for 5 days and then turned twice a day for 14 days.
8. Segmental surgery Le fort 1 

The orthodontist aligns the labial segment and both buccal segments and leaves a space in the 4 region. The surgeon moves the buccal segments up leaving the labial segment. This is a treatment for AOB. I feel there is a better way. See Long face case at the end of this section
    9. The inverted L shaped osteotomy


I have never seen one but I understand it can be used as a treatment for a short ramus. I was told that it had to be done using an extra-oral approach. But I see reports of it being done with an intra-oral approach. It has advantages in rhematoid arthritis cases. (Note a genioplasty as well)
10. I suspect forward movements at the Le Fort 2 and 3 level are best 

done in special Cranio-facial units.
11. Auxiliary Orthognathic Procedures. A very good paper by Caroline Mills covered Chin Surgery with examples of Genioplasty to:

· Reduce chin height

· Advance chin

· Correct asymmetry

The use of chin implants in PEEK (PolyEtherEtherKetone) which can widen a narrow pointed chin as well as adjust for asymmetry.

She also covered Lip lifts for a long upper lip. Fat transfer for asymmetry and joint replacement. If you have access to the on-line conference BOC 2023 it is worth a watch
.

 You may have noticed at the BOC 2008 the suggestion that a maxillary set up may not be the ideal treatment for AOB and that rather complex mandibular surgery reducing the Gonial angle might be better. The jury is not even out re this yet. You may have noticed also that Professor Huang found that the stability of surgical correction of AOB was 83% as opposed to 75% stability of orthodontics only. Quite a lot to go through for 8%.
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It is not difficult to align the upper arch without extruding the teeth
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Stabilizing arch prevents extrusion but you could alo use TADs
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Work up through rectagular counterforce in the upper

[image: image55.png]Final .

reat to a posterior open bite shouidwe





*
SURGERY FIRST

Sendai Surgery first J Sugawara

First a plea to our surgical colleagues. If you produce a patient with a normal dental base relationship we can easily deal with crossbites and settling after surgery. Trying to produce slotted in buccal segments on the pre-surgical models is often impossible if it takes 6 visits you have increased the cost to the taxpayer by £1,000.
Surgery first case
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The timing of Surgery

In class III cases you should wait until active growth has stopped. I think you should aim for surgery just after “A” levels. Some people suggest waiting much longer but this is not very practical and it means patients have to wait such a long time until they have the benefits of the surgery.

Bob Lee has advocated the surgery before the orthodontics. This means using silver cap splints, which is a lot of trouble. Also the teeth may get in the way of the surgery. However, I do have some sympathy with this idea I do like to leave a little space it does help with the post treatment orthodontics and speeds up the pre surgical treatment.

What happens if the patient opted for camouflage treatment of a class III malocclusion and then change their mind?

Unless you have gone for the extraction of a lower incisor you have nothing to worry about. Despite stories that this is a big problem, in fact it isn’t. So you extracted upper 5/5 lower 4/4 and now the upper incisors are at 130º and the lowers at 80º. The patient now wants surgery so you need a reverse overjet of minus 8 mm. All you have to do is put in the class II elastics and you will be there in a couple of visits. However, be warned, if you want to extract a lower incisor make sure the patient is not going to change their minds.

What happens if the patient opted for camouflage treatment of a class II malocclusion and is then unhappy with the profile?

Actually, this doesn’t happen. But the answer is a forward sliding genioplasty. I have tried to persuade a few of my patients to have one because I want to see what the results would be like. Would you like one? Go on (I will let you off the next essay)

So you see, if you do a camouflage treatment for a severe II division I occlusion and they look a bit chinless at the end then the surgeons can come to your aid and you are saving the patient from major surgery. But if your camouflage treatment has left them with an unattractively high Naso-labial angle then there is nothing much you can do. So in camouflage cases look at the nose as well as the teeth.

Psychological Assessment and Body dysmorphic syndrome 
You would have to be mad to want an osteotomy if you didn’t need one.

Unfortunately, we all have our mad moments (and let’s face it some of us are completely barking) so shall we consider a few points which apply to all cases: - 

1. Are you presenting the case for surgery fairly? (You will remember back on page 24 I said that although you can look at the patient’s profile in a postured position and consider this to represent the results of a forward sagittal split osteotomy you must remember that the profile usually improved as a result of camouflage treatment. This is for three reasons:-

a). Natural growth.

b). The lower incisors come forward supporting the lower lip.

c). The patient develops a normal oral seal so the skin around the soft tissue chin thickens as the mentalis muscle activity reduces.

Class III cases also improve in profile especially if there is a postural element)

2. Are you sure that the skeletal base is severe enough to justify surgery?

3. Are you sure you are not recommending surgery because you want to do it, perhaps because it is easier?

4. Have you explained the morbidity of surgery?

5. Have you allowed the patient the time to go away and think about it?

6. Patients often ask you which the “best treatment” is. I know of 4 patients who died post osteotomy and 2 who had the maxilla removed by mistake. Was osteotomy the best treatment for them? Having said that an osteotomy can be a truly life changing operation and as operations go, it is very safe indeed. So, what do you answer to the question: “Which is the better treatment surgery or camouflage?” Neither is better, they are two sensible treatments to your condition that produce slightly different results. My job is to explain the differences so that you can choose the right treatment for you.

7. Have you checked to make sure that the patient understands the decision that they have made?

Sue Cunningham runs a special clinic for patients with body dysmorphic syndrome. (I think she just attracts that kind of bloke) BJOMS Volume 34 page 368-. The question is should we arrange psychological assessment for our own patients? How many visits would it take to completely eliminate the possibility of a patient having body dysmorphic syndrome?

Would a questionnaire work as well? I am not convinced, but it is only a matter of time before some nutcase suggests that all osteotomy patients should fill one in. Let us wait until there is some scientific evidence to support this. Until then avoid patients who wear their pants on their heads and have pencils stuffed up their nostrils (they will never manage the questionnaire anyway) and don’t do osteotomies on patients who do not have severe problems.

Bracket choice

I like Straight-Edge brackets for osteotomies, they are a single width bracket extended at the side of the slot into two mini-wings to give you good rotation control. They are available in Andrew’s prescription which is best for osteotomies in class III cases. TP sell them on little plastic jigs. These plastic jigs get a bad press but this is because unless you specify otherwise TP will send you the brackets on what the call the “Standard jigs” which will put the brackets on too incisal unless the patient has very small teeth. Try the larger size jigs they are great.

Why do I like straight Edge Brackets: -

1. It is so easy to take impressions over Straight-Edge brackets as they have fewer undercuts on them.

2. They are so easy to keep clean in patients with sore post osteotomy mouths. 

3. If you want you can use Power Pins rather than all those thread on Ball ended hooks. This saves time and money and is more comfortable with the patient. But the hooks are a little smaller so make sure your surgeon is happy.
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Power pins in Straight-Edge brackets
4. They are available in Andrews prescription for class III cases

5. They stay on well even if you have a big rough Maxillo-Facial Surgeon.
6. At a glance you can tell that this is a surgical case. 

Why the Andrews prescription in class III cases

Briefly the development of the straight wire prescription goes like this.

a) The Andrews prescription was based on values derived from 120 people with nice straight teeth.

b) Roth used these brackets to treat mainly class II cases and found the results were a little underdone so he increased the tip and torque values in the upper labial segment.

c) MBT point out that in fact the straight wire system is very good at expressing tip but poor at expressing torque so that they reduced the tip in the upper labial segment but increased the torque still more. They also found that the lower incisors were often too proclined so they placed 6º of reverse torque to try to control this.

d) MBT note that orthodontists use class II elastics a lot and this tends to roll the lower buccal segments lingualy. So they took out the reverse torque in the lower.

	tooth
	3
	4
	5
	6
	7

	MBT
	-6°
	-12°
	-17°
	-20°
	-10°

	Andrews
	-11°
	-17°
	-22°
	-30°
	-30°


Torque comparison between MBT and Andrew’s values. Note if MBT brackets are used on a class III surgical case it will tend to roll the lower buccal segments out in an un-helpful way.
So the values of torque in MBT brackets is not based upon the ideal torque but on the torque needed to control the incisors when treating a class II case. And both the tip and the torque in the upper labial segment in a Roth system are not based on the ideal values.

There is no doubt that the real value of surgical orthodontics comes in the treatment of class III cases. Most class III cases show soft tissue compensation so that the upper incisors are proclined and the lower incisors are retroclined. So MBT brackets with their extra torque in the upper and reverse torque in the lower are not very helpful.

But David, 

I only have MBT brackets. What shall I do?

Yours sincerely

Worried

From Birmingham.

Dear Worried

In Class III osteotomy cases it would be helpful if you stuck your lower incisor brackets up the other way so that they had 6º of positive torque. Use 5 brackets on the lower 4s and first molar bands on the lower second molars. In the upper jaw make sure you avoid very thick archwires such as 0.021 x 0.025.  If you need to control the arch width use a thick auxiliary wire in the EOT tube. Sorry you can’t use power pins you will have to thread on lots of Ball ended hooks (Ball-hooks to you) remember the crimpable hooks are not as good as they might get detached during surgery.

Hooks and Cleats

If your molar bands have lingual hooks or cleats stone them off as they interfere with the fitting of the wafer.

Banding the 7’s

You should always band the 7’s in osteotomy cases. If you don’t there is a chance that when it comes to the model surgery the position of the 7’s will prevent you from getting the occlusion in the correct place. This is less true in class II cases because you can keep checking these by asking them to posture forwards. Bonded tubes are not as good because they could fall off during surgery.

Surgical Archwires

I use 0.019 x 0.025 ss Matched posted archwires. It is important to get a rubber wheel or cone and thin down the ends of the wire so that you can take the wires in and out without altering the expansion. After you have got the overjet to the desired amount tie in the wires tightly and leave for 6 weeks to ensure that the wires are passive. Then gently remove the wire and take the impressions for the model surgery and the wafers. 

Final Planning Appointment

But first you must examine the patient your eyes will tell you more than the tracing. Does the upper jaw look too far forwards or too far back. Look at the upper profile with the lower jaw hidden from view. Remember to look at the centrelines. How much gingivae shows during speaking and smiling? Do the lower incisors show during speech? In class II cases ask the patient to posture forwards to a normal overjet. Does this make them look class III? What about the chin button is this too small or too large?

Look for cant of the occlusal planes.

Use your favoured cephalometric assessment (already covered)

Impressions

I like to take 2 upper and lower impressions of each jaw. One with the undercuts blocked out to be cast in hard stone and used for the wafers.

The other a normal impression for the articulator (If you use Straight Edge brackets you don’t need any blocking out.) 

You can use red wax to block out undercuts but if you have some of the clear silicon wax sold in brace relief kits it works much better.

I do not have a perfect answer for taking a bite. I have tried the silicon rubber bite registration material but it doesn’t work very well in patients with big overjets or big reverse overjets as so few teeth touch. I think it is best to take a simple wax bite and see the patient the next week to check that the models are correctly articulated.

Choice of articulator and Facebow

Restorative consultants love articulators. They are just simple machines where a study model of the teeth can be placed at the correct distance from the TM joint and related to a version of the horizontal. Fancy versions can adjust for the slope of the Glenoid fossa and for the slight lateral shift that occurs on opening. 
Bergstrom introduced the term ARCON from ARticulator and CONdyle. (Just be grateful he didn’t use CRanial APparatus). These have the condyle on the lower part and the glenoid fossa on the upper. I gather this means that the relationship occlusal plane to the condyle does not alter when the articulator is opened. I don’t believe this is a problem in osteotomy planning so don’t throw away your articulator just because it is a non arcon type. 
Dentatus

You may have used a Dentatus articulator in prosthetics but this was probably the Non Arcon type. (i.e., the condyle was on the maxillary part rather than the mandibular part.) There is an arcon type (Dentatus ARA). People don’t like the facebow because you have to adjust each side 
Whereas the Denar does it for you. I don’t see this as a big problem.


 

Dentatus articulator plus facebow

The facebow has two different ends, this type goes in the ears. Adjust so that it is the same in each ear, it must read the same on the scale for each side. Remembering that one side reads left to right and the other left to right.
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The pointer goes to the orbital rim. So it sort of uses the Frankfort plane.
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This version of the facebow has condlar rods. Mark over the condyles with a biro and get the nurse to hold them in place. Again you need to have the same reading on each scale.

Don’t be put off by the facebow. The Dentatus is a very study articulator and there is a good clearance between the jaws for the plasterwork.
.
Say no to the whipmix?

Yes its an Arcon type and the facebow is easy to use but the standard model just doesn’t have the clearance to do an osteotomy set up, you need its brother, the Denar.


Whipmix articulator

Denar is related to the Whipmix
This is the articulator in most common use for osteotomies

Yes the facebow is easy to use, but the anatomy behind it is not as logical as the Dentatus (Which uses the Frankfort plane) I don’t like the way that the articulator keeps coming apart. I can see this is useful if you are working up a crown, but it is irritating if you are trying to plan an osteotomy.

However it has a lot going for it. The articulators are interchangeable, so we can do the work at Burton and send the base-plates to Derby for the surgery. We don’t need to send the articulator.


Denar articulator



You will like the facebow, it is easy to use. It goes in the ears and it has a little cogwheel inside it which means as you move the earpieces apart it always keeps centred. You use this funny plastic template to mark the 
Patients face 43mm above the tip of the upper central incisor.




  And so the facebow is registered on the teeth the ears and this mark.


I am not sure what is the significance of 43? (It is a prime number. Does that help?)

SAM

 This is probably an acronym for something silly (Like School Articulator Munich) (unless it was invented by a TV fireman). But the SAM 3 is a fine articulator, especially for osteotomies. They use it in Worcester. The bases have adjustment screws that allow movements in all 3 planes to simplify planning. The problem is that it is expensive and rather complicated.


The facebow is simple. The reference planes it uses are the ear and the bridge of the nose.



Pins, Lego bricks or magnets

As you will see from the instructions below, it is a long and tedious business making the wafers. The articulated models are joined to the baseplate of the articulator via a central section of plaster that can be removed and replaced by another, indicating the required amount of surgical movement. What you want is these sections to click neatly into position so that the technique is accurate. It also helps if the whole lot doesn’t fall on the floor and break to pieces as soon as anyone touches it. The old method of doing this was to cut locating slots in the layers of plaster and to drill holes for pins on the outer surface. The sections were held together with elastic bands. The Lego brick method (actually I think it is Duplo) seems to be much better because it gives accurate location and holds the parts together at the same time. (You can also make cute houses out of it) Sometimes the Lego sinks a bit in the plaster before it sets so that it doesn’t work and sometimes the layers of plaster are not thick enough to hold the bricks. Magnets embedded in the plaster hold the sections together quite well and even if the magnets sink a little they still work. The location is not so good so you need grooves cut into the plaster as well. The magnets are also a bit pricey but you can cut the cost by using nails in the central sections.

     Making Wafers

Sorry but you ought to know how to make wafers even if it is only to sympathise with the technician. Just use these easy to follow instructions: -

1. Cast the upper model.

2. Cut a trough in the base of the model and plaster in the magnets or the Lego brick.

3. Cut slots in the plaster to improve the location of the sections together.

4. Paint on the separating medium. (soap solution.)

5. Place the nails (or the next section of the Lego)

6. Pour on the coloured plaster to make the middle section.

7. Trim to shape, remember to cut locating grooves.

8. Cut a trough in the top for nails or another Lego brick.

9. Paint with separating medium.

10. Place the magnets for the top section.

11. Put the facebow onto the articulator and place the upper model into the facebow making sure the positioning is correct.

12. Place the retaining ring on the articulator and Vaseline the body of the articulator to keep it clean.

13. Add plaster to the top of the middle section and close down the articulator.

14. Start on the lower model make the middle section in the same way.

15. Turn the articulator upside down and locate the upper and lower models using the wax bite or silicon impression material bite.

16. Make the final section closing the articulator making sure all the settings are on zero.

17. Before preceding with the model surgery recall the patient and make sure the bite is correct. (A Dentatus articulator will allow a small amount of adjustment if the bite is slightly wrong)

18. Upper model surgery. Remove the lower model Cover the upper model with Cling Film Put a new attachment ring on the articulator and make a plaster base that reaches the upper model. Close down the articulator and allow the plaster to harden. As soon as it is set open the articulator and trim the lower block to make a flat table parallel with the occlusal plane. An alternative is to use an acrylic sheet on Plasticine.
19. MARK the desired movement (let us say 6 mm forward on the table and advance the upper model by that amount. 

20. Using dividers from the upper baseplate move the upper model up at the back or the front by the required amount. (You don’t often need to move the upper model down.)

21. Now make a new coloured middle section using a different coloured plaster.

22. Position the lower model to the upper model holding it in place with sticky wax. (It is usual to move to the best fit, normal overjet with corrected centrelines but you can do anything you want).

23. Make a new lower middle section in coloured plaster.

24. Check with the orthodontist, surgeon and patient.

25. Now to make the wafers. First duplicate the set of models where all the undercuts have been waxed out. (If it is a bimax case you will need two wafers.

26. Set up the articulator with the original lower and the repositioned upper. From this you will make the first wafer for the maxillary surgery.

27. Take a Silicon rubber or wax bite and transfer to new models on a plaster-less articulator. If you are lazy and try to use the models on the articulator inspect them carefully if the cusps are worn or broken then the wafers will not fit.
28. Use cold cure acrylic to make the wafer. I like a wire loop at the front to mark the midline and a coloured spot to mark the top. Concentrate on the lingual and palatal sides of the teeth and avoid the buccal.

29. Set up the articulator with the repositioned upper and lower models and make the final wafers for the lower jaw surgery.

30. Recall the patient and see if the wafers fit
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My *#!? Wafers Don’t Fit

Part 1 

Don’t panic

1. The usual cause is that you forgot to cut off the lingual cleats or buttons on the molar bands. Trim them off now and the wafer will fit.

2. Has a tooth come untied from the archwire and moved? Relieve the acrylic in this area.

3. Check to see if the wafers fit the models if they don’t perhaps you have the wrong ones or you are trying them in upside down.

4. Look to see if the models are damaged or have an obvious undercut and trim back that area.

Part 2

Do Panic.

Have you forgotten to do any of the following: -

1. Polish the ends of the surgical wires so that you can easily remove them and replace them without distorting the wires.

2. Left the wires passive for a few weeks before the impressions so that tooth movement is complete.

3. Waxed out the undercut bracket areas so that the impression was not distorted.

4. Avoided areas near the brackets but extended the wafer onto the lingual and palatal surfaces of the teeth.

If forced to, mark on the wafers some key areas that look clear on the models. Usually the palatal surface of the upper incisors and the upper premolars are clear. In the lower the canine and premolar area is often recorded well. Having marked these areas trim back all other areas. Sometimes this allows the retainers to fit in a clear way. So use a lining material in the mouth to get a perfect fit.

Is there an easier way of making wafers

You can save the technicians a lot of time in a case where you know the surgery will be lower jaw only. If you tell that to the technicians then they can mount the upper model directly onto the attachment ring. In a lower surgical advancement where the patient can posture into the exact position you want you can take a wax bite in that position and upper and lower impressions and the technicians can make the wafer on a simple plane line articulator.

Some people use soft materials for the wafers but I think it is better to get them to fit properly rather than to admit you can’t.

Nowadays it is possible to scan the models and reposition them on a computer and then print of a wafer on a 3D printer. (Think you may be asking the wrong person about this) 

Ball Hooks

Now the wafers fit the final stage is to place hooks. Twenty years ago the jaws were tied together with ligatures using these hooks.
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One of my cases in 1983 Plain edgewise brackets and jaws wired with the wafers in-situ. Patients usually lost 2 stone in weight
 The arrival of plating means that this is seldom necessary and elastics are used instead. However most surgeons like to have the hooks just in case they are needed and they are used during the surgery to hold the wafer between the teeth while the plates are being placed.  We used to solder the hooks onto the wires and it was a bloody fiddly job too. Now American Orthodontics make hooks on tubes that you can thread on the wire. You don’t need to solder them on but to stop them wobbling about tie a continuous tie i.e. tie in the 5 bracket go around the ball ended hook then go around the 4 bracket and continue around the hooks and bracket until you get to the midline. This means that the hooks are held firmly in place and do not slide about and it reduces the number of free end of ligature wires to 4, all at the front where you can tuck them in. In this way the hooks cannot fall off during the surgery because they are on tubes around the archwire and the hooks are ligated together so if a hook is pulled from the tube it is not loose in the mouth. Crimpable hooks are not as good if one goes missing in the surgery. The surgeon must stop until the hook is found. If you have taken my advice and used Straight Edge brackets you can use Power pins turn the ends right over and they will not come out of the brackets. An alternative is to use brackets that have hooks on all the premolar and canine brackets.
We are in an exciting new era where it is possible to scan the occlusion, add it to a cone-beam CT scan and rehearse the surgical movements and even print off the wafers on a computer I don’t think I am the one to tell you.
The Post op Blues

You have probably seen movies where, after a terrible accident, the heroine has her bandages removed to find not only has she kept her beautiful looks but the thoughtful surgeon has put her make up on for her. Unfortunately, in real life, when you wake up after an osteotomy you ache all over and with pains in you legs and throat you would think you had had the wrong operation if it wasn’t for the pains in your face. Which looks like a bleeding football. You, may have also lost a significant amount of blood. All this can leave you feeling weak and depressed. It is a good idea to warn the patients and relatives in advance that this may happen. Post operatively they need care and reassurance. They need to know that nothing is going wrong and this is normal. In fact the sneaky surgeons put you on steroids during the surgery and until discharge. Which means you may swell up more after you have been sent home. 
Post surgery orthodontics

I like to wait for at least 6 weeks before changing the archwires. Remove all the hooks and go for new matched posted archwires. Often it is possible to remove the 7 bands. (This makes the appliance more comfortable). There is usually a lot of pressure to debond early. Use vertical elastics to settle the occlusion and close posterior open bites, but be careful about anterior elastics or class II elastics in cases where the maxilla has been set up at the front to treat a gummy smile. If the jaws are plated, you will not bring the bone down but you can pull the teeth down and the patient will have a gummy smile again.

Stability

Orthodontists are rightly critical about their results. I am always surprised that the same critical appraisal does not seem to be applied to surgical cases. Look at the surgical cases in Proffit’s book do you think the changes are that wonderful? We also tend to assume surgical cases are stable but unfortunately this is also untrue. A few cases do relapse. In particular be wary of high angle anterior open bite cases. Yes, surgical treatment is more stable than orthodontic treatment, but it is still the same tongue. (Unless you do a tongue reduction). Plating improved the success rate. I think the best results were achieved in the period when we used plating but still wired the jaws post operatively. I think this was because the patient was forced to re-educate the tongue. (Dave Bernie thinks that this is untrue and points out our observations are based on just a couple of cases). In class III cases moving the mandible back confines the tongue in a smaller space. It may push against the lower incisors proclining them or escape laterally causing a posterior open bite. The answer may well be to move the Maxilla forwards a bit to keep the space for the tongue more constant. You can also overdo the surgical movement a little to allow for a little relapse.

Morbidity

You should mention

Numbness of the lower lip. (Mandible)

Numbness of the tongue. (Mandible)

Need for a transfusion

Widening of the nostrils. (Maxilla)

Upper lip may feel different (Maxilla)

Deviated nose. (Maxilla)

Deviated septum. (Maxilla)

Loss of vitality of teeth

The plates may need to be removed post op.

Condylar resorption (my belief is that this occurs in mandibular advancement surgery only. At least I have never seen it in a class III case) 
It has happened

TM Joint problems

Trismus
Non union

All sorts of anaesthetic problems

Loss of the Maxilla

Failure of mandible to split

Jaws moved to the wrong place

Death                        
Wisdom teeth

Don’t forget to ask the surgeon if the removal of the lower 8’s is required. If required they should be removed before the orthodontic treatment otherwise the anaesthetist may complain that the GA’s are too close together.

Osteogenic Distraction.

Remember that you can only make bones bigger with osteogenic distraction so you can use it in the lower jaw in class II cases and in the upper jaw in class III cases. A possible big advantage is that extra soft tissues seem to form as well. A particular advantage of osteogenic distraction in the upper jaw occurs in cleft palate cases. Surgical advancement of the maxilla can be very difficult and often increases the difficulty with hyper-nasal speech. Fabulous results have been achieved with RED or Rigid External Distraction. 

. 
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Notes

This a typical class II case with a low FM angle. By not opening the bite you can let the surgeon do it for you and this will increase the lower face height a little. Note I still use Andrews’s value brackets but the advantage is much less in class II cases. I also use premolar brackets on the 6s. I like them, but it is only me.
Class II case with normal FM angle
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Note mandibular advance without increase in face Ht.YesI I do the hair too.
Asymmetry
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The left side of the mandible has overgrown this
thins the soft tissue on the left
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Although the jaw bone is now central, the thining of the soft tissue on the left side remains
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How do you tell that the unilateral growth has stopped

· Serial Photographs

· Bone scan. A study that makes use of Technetium 99m (commonly Tc99m-methylene diphosphonate (MDP)) as the active agent.


Much of the work with this consent document was done by Sarah Gale, Andrew Dickenson and Geoff Chiu. All patients in this section have given their consent for their photographs to be published.
Helping you to make informed consent for Orthognathic Surgery

· What is Orthognathic Surgery?
‘Orthognathic’ comes from Greek words ‘orthos’ meaning ‘straight’ and ‘gnathos’ meaning ‘jaws’.

Orthognathic surgery corrects differences in the position of the upper and lower jaws and also the bite of the teeth.

The surgery is performed after you have finished growing. The time it takes to complete the treatment depends on how severe the problem is, but this is usually about 3 years.  

· Will it involve orthodontic braces as well?
Yes, in preparation for the surgery fixed braces need to be fitted. This is to align the teeth so at surgery when jaws are in the new position the teeth will also be in a new position where they will meet together. There will be a short time after surgery where braces are required to make further minor adjustments. It may take up to two years to align the teeth before surgery.  It is important to note that when your teeth are being straightened the bite may become worse.

· Will there be any external scars?
There are a number of different surgical procedures that come under the general term of ‘Orthognathic Surgery’. Almost all of them are done from inside the mouth. If your surgeon is considering one of the more rare procedures that are done from outside the mouth, it will be explained to you, together with the reason why it has been proposed and the likelihood of any visible scar. 

· Will the shape of my face be changed?
The changes are usually small and subtle.  The amount of change depends on how much the jaws are moved.  The changes will only be to the lower half of your face. 

· Will my friends still recognise me?
Yes, always. They might notice a change, but often are not sure what this is.

· Can I see some pictures of patients who have had this kind of treatment?
Yes, the following pictures show before and after photos of our patients who have had orthognathic surgery.  The orthodontist and surgeon, on a specialist clinic, will discuss with you the treatment options available to suit your need

This patient has a small top jaw resulting in a lower jaw that is ahead of the upper. He has had two jaw surgery to push the top jaw forward and the move the bottom jaw back.

Before 



After
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This patient has a small lower jaw. There is a gap between her upper and lower front teeth. The lower jaw has been brought forward. 

Before 



After
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This patient also has her lower jaw in front of her top jaw. The bottom jaw is also positioned off to the right side.  She had two jaw surgery to bring the top jaw forward and the bottom jaw moved back and to the left.

Before 



    After
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This patient has a gap between his front teeth and is unable bite or close his lips together. Two jaw surgery has been performed. His teeth now meet together and his lips can also close.

Before 

        After
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· How long will I be in hospital?
The operation will take between 2-5 hours depending on the type of surgery.  Patients stay one or two nights in hospital. It all depends on how you feel after the surgery.

During the surgery, the jaws are held in their new place with small metal plates fixed to the surface of the bone.  They stay in and seldom require removal.   It is usually not necessary to wire the jaws together.  You may however, be asked to wear elastic bands on the brace before and after the surgery to help guide the bite.

· How will I feel after the surgery?
Most people are surprised that the recovery period in the hospital is not as bad as they are expecting.  They are well looked after and pain is well controlled. There is always some facial swelling and bruising but it is quite variable. The swelling can increase further after leaving the hospital and bruising is very common.  You will feel most swollen on the second or third day after the surgery. With time, the bruised areas move down to the neck and chest before fading. Not surprisingly the mouth can feel sore and some areas can feel numb.  You may experience some dribbling and dry lips. It is also common to have a blocked nose after some types of surgery.  You can expect to feel tired and will need to take things easy.  Some patients experience a low mood and may be tearful; this is quite common and improves over the first week. It is also normal to get some aching of the jaw joints after the surgery. Most people are able to return to work or study 3-4 weeks after the operation.

· Will I be able to eat normally? 
For the first 3 weeks we advise you to have liquidised food; so be prepared for this.  It may be beneficial to use a liquidiser and straws to help you eat.  It is worth giving some thought as to what you would like to eat in advance.  Different flavoured soups can help prevent you getting bored and ice creams can be soothing when you’re still swollen.  You may loose some weight in the few weeks following the operation until your diet returns to normal.

For the next 3 weeks you may eat soft food like pasta or rice. Many patients feel completely recovered but it is important you don’t rush things. You should not eat hard foods, play contact sports or do heavy manual work.
· How soon can I get back to my normal activites?

You should plan to be off work for 3-4 weeks following the surgery.  If you are at college of university you will need to inform your educational supervisor.  We advise you do not to go away on holiday for the first 4 weeks or engage in strenuous activity or play contact sports for the first 6 weeks. If you have young children you will need childcare to allow you to rest.   

Whilst your jaws are healing you will be reviewed by your orthodontist and you may be asked to wear elastics to guide the bite of the teeth. After approximately 6 weeks the orthodontic treatment can continue when your mouth will no longer feel tender.  However, the swelling will not have fully reduced as it takes about 6 months before all the swelling has completely resolved.

Even though your mouth will be sore it is still important to keep your teeth clean with gentle brushing and fluoride mouthwashes.  A small, soft baby’s toothbrush may be easier to use after the surgery.

Avoiding sugary and acidic foods to prevent damage to the teeth is very important.

If the teeth are not kept clean or too many sugary or acidic foods are eaten the surface of the teeth can be damaged irreversibly and this may cause toothache.

· How long do the braces stay on after the surgery?
Usually about six months to get the best possible ‘fit’ of the teeth.  Please don’t rush this stage of the treatment, as it is always a shame when people demand the removal of their braces and end up with a poor result.

· Could there be any harmful long-term effects?
Providing you are fit and healthy major problems are very rare, this type of treatment is a predictable procedure in terms of outcome.  

Common side effects are an altered sensation or numbness of the lips, chin, tongue and gums.  This happens due to ‘bruising’ of the nerves during surgery.  

The feeling in the top lip usually returns to normal quite quickly.  The feeling in the bottom lip is more unpredictable and can take 6-9 months to feel normal.  

Numbness of the lower lip is quite common in patients who have had surgery to the lower jaw.  The numbness is similar to that following an injection at the dentist. In most cases it recovers, but there may be an intermediate period of tingling.   It is rare for feeling in the lip to never completely return. Depending on the type of operation if it is possible that there will be a significant loss of sensation and the surgeon will discuss this with you before surgery. It is important to understand that this is not the nerve that allows movement in the lip. So your lip will move normally and you will still look the same.  Interestingly most people do not notice a reduction in sensation and this rarely causes any problems for patients.

Having an anaesthetic also carries some risk. If you smoke you are advised to stop before you start this treatment.

The small plates used to fix the bones in place are usually left in place permanently.  Sometimes and in less than 1 in 10 people the plates have to be removed due to an infection.  At this stage the bones have normally healed fully, so taking the plates out does not make the jaw weaker.

After your treatment you will be reviewed periodically. You will be provided with retainer braces to help stop the teeth and jaws from moving back to their original position.  It is very important you wear your retainers as instructed to prevent this relapse.

· What if I still have some questions?
Make sure to discuss them at your next visit. It is often helpful to write them down so that you do not forget anything.

Below is some advice for you from patients who have had this type of treatment:

“Look at examples of before and after photos of people who have already had surgery”.

“Read other people’s stories of their experiences to help you through yours”.

“Stock up on soup for after the surgery and DVD’s, you may be too tired to read”.

“The end result is worth it, so stick with the treatment even if it gets you down.”

“Be patient, things don’t change overnight, but were well worth it in the end.”

“I was very scared but it should definitely be done, the pain isn’t anywhere near what I imagined it would be and I’ll be like this forever now for the sake of 2 years with braces.”

“Make sure you have the time off work to recover after the surgery.”

“Worst part is having to stick to liquid foods for around 3 weeks after the operation; the pain is not as bad as expected.”

“It is painful for the first few weeks but it heals quickly.”

“I didn’t find the surgery too painful, it was the feeling caused by the swelling which felt strange.”

“The pain after the operation is worth it in the long run and only lasts only a couple of days.”

“Don’t worry about the pain; it’s not as bad as people say.”

“Be patient, be prepared to have a few ups and downs, but it is well worth the wait, the results are amazing.”

“It was worth it and recovery was quicker than expected.”

“Don’t be worried, I started my treatment 5 years ago and don’t regret it one bit, the results are outstanding, it’s made me much more confident and happy with myself, it’s worth the wait 100%.”

“Be patient the end result is worth it.”

“Well worth the long wait even with all the ulcers from the braces”

The following advice is from an orthodontist who has also had this treatment

The diary of an orthognathic patient aged 30 ¾.

T. Murphy 

Day 3 is the worst following the surgery.

It’s a good idea to have someone stay at home with you to help out for the first few days after your surgery.

Sleeping may be difficult for the first few weeks as you will need to sleep sitting up.

Soft ice packs can help ease the swelling.

It is easier to have front-opening shirts/blouses to wear afterwards, as you won’t want to wear something that must be pulled over your head.

It takes a good few months to get used to your ‘new’ face.

When you look in the mirror you are prepared to see the changes but the surprise of not recognising yourself when you catch a glimpse of your reflection in windows stays with you.

Post-op my nose became upturned and lop-sided but this resolved with the swelling.

Using a blender helped me eat what I wanted and gave me the turning point in my recovery as a diet of soup and porridge was very boring.

A numb lip ulcerates very quickly as it rubs against the fixed appliance and wax helped prevent this.

I had problems initially with speech, such as making ‘sh’ sounds, but this improved with practice.  This was difficult to overcome when you already feel low.

The majority of your good will is used up with the surgery and be prepared to feel like you want the brace off as soon as possible.

After it was all finished I couldn’t believe I didn’t do it earlier and I wouldn’t hesitate recommending it to a friend.
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 Pro-forma for minimum advisory dataset of surgical-orthodontic cases

	Patient name …………………………….

Hospital number ………………………...
	Surgeon’s initials ………………………..

Orthodontist’s initials ……………………




PLEASE ADD DATE AND INITIALS IN EACH BOX AS APPROPRIATE

	
	Radiographs
	
	
	
	

	
	90° Lateral Cephalogram
	OPT
	Study models
	I/O & E/O

Photographs
	Clinical Measurements

(details in notes)
	Altered sensation

(delete one)

	Start of orthodontic treatment


	
	
	
	
	
	Yes / No

	End of

pre-surgical orthodontics (i.e. final surgical planning)
	
	(
	
	
	
	Yes / No

	2-3 weeks*

post-surgery (after wafer removal with orthodontist)
	
	
	
	
	
	Yes / No

	“Circa” debond or at time of debond


	
	
	
	
	
	Yes / No

	2 year post-orthodontic

debond


	
	
	
	
	
	Yes / No


* = an “immediate” post-operative lateral cephalogram should NOT be taken routinely. Only take in “concern” cases where the post-surgical maxilla position is in question.

( = if 8’s still present OR if clinically indicated, consider taking an up-to-date OPT.

	Date of orthodontics starting
	

	Date of osteotomy procedure
	

	Date of orthodontic debond
	


	1. What do Langlois & Roggman suggest as the ideal profile?
	In a computer based study it turns out that the average is the most attractive

	2. Between what angles SN to Maxillary plane can you do the Eastman correction?
	5-11°or 8° + 3

	3. McNamara cephalometrics can be used to check tracings based on Steiner analysis what is the norm for A point and Pogonion?
	 A perpendicular to Frankfort plane from Nasion should pass 2-4 mm behind A point and touch Pogonion

	4. What is the normal SNA and SNB for Afro-Caribbean patients? 
	88° and 84°

	5. What are the advantages and disadvantages of an inverted L osteotomy?
	It is used to lengthen the posterior ramus but it is usually done via an external incision.

	6. What are the problems of using MBT brackets for a surgical case?
	MBT has reduced lingual crown torque on the lower molars. Andrews brackets had minus 30 for first and second molars but MBT has minus 20 for first molars and only  minus 10 for second this rolls the lower molars out.
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