 Chapter 20 Therapist Notes   
Looking back on what I laughingly call my career, I am aware of the huge amount of support I received from my colleagues. These notes were written for Zoey Corden who, after many years as an excellent dental nurse, got the chance to train as a therapist. Fortunately, she did not have to rely on my support. She was taught by Trevor Hodge (himself a survivor from registrar training in Burton) Simon Littlewood and encouragement from Nadine Houghton (another Burton survivor) at the excellent course at Leeds Dental Hospital. Thanks to them even her first cases were perfect.
A geezer called Edward Hartley Angle (the Father of Modern orthodontics) did the lot.
In 1914 he developed the “Ribbon arch” the first Multi-bracketed system.
[image: ]
Later P R Begg turned the bracket upside down to form the Begg bracket.
The ribbon arch system used a flattened ribbon arch made of gold.
[image: ]
Little gold pins were used to hold the wire. A weakness of this system was that you needed extra springs if you wanted to tip teeth forwards (mesially) or backwards (distally).
In a very famous moment in 1927, Angle turned the bracket sideways so that the wire went “Edgewise on” into the slot. People call this the “Edgewise bracket”
[image: ]
Can you see from Angle’s original diagram that the bracket labelled B is almost the same as our modern bracket? The slot is just the same size 0.022 by 0.025 inches (yes, we use thousandths of an inch in orthodontics; aren’t we quaint?)
 When people wanted better rotation control, they put two brackets on a band (no bonding brackets directly to teeth until 1978). So, they made double brackets which were called Siamese brackets. In 1948 Unitek made the first stainless steel brackets before that they were made of gold.
[image: 189814B0]
The edgewise bracket was the first to allow the orthodontist to achieve movement in all 3 planes of space without using extra springs. So, we can achieve movement in any direction from within the bracket.
We can move a tooth in towards the tongue, or out towards the cheek, or twist it around by putting bends in the wire in or out.
A bend in the wire which keeps the wire flat but will move the tooth in or out. Or a bend that will rotate a tooth is called a “FIRST ORDER BEND” and movement in this plane of space are called “FIRST ORDER MOVEMENTS” sometimes you may hear these referred to as “in-out” bends.

[image: ]
Fig First order bend
A bend in the wire which would tip the tooth forwards (mesially) or backwards (distally) is called a “SECOND ORDER BEND” and movement in this plane of space is called “SECOND ORDER MOVEMENT” or very often in orthodontics they are referred to as tip.
[image: https://doctorlib.info/orthodontics/introduction/introduction.files/image428.jpg]
Fig second order bends
But you can also twist the wire. Which will produce a movement  in the third plane of space. Bends that twist the wire are called “ THIRD ORDER BENDS”
[image: ]
They produce forces within the bracket that move or “torque” the tooth these movements are called “Third order Movements” or very often in orthodontics they are referred to as “Torque”
Between 1927 and 1985 orthodontists spent a lot of time putting in first, second and third order bends into every wire. This was the era of plain edgewise brackets.
EVERY BRACKET ON EVERY TOOTH WAS THE SAME
[image: ]
Fig plain edgewise appliance
[image: ]
Because the lateral incisors are thinner and the canines and molars are fatter, we needed to put first order bends in the form of lateral incisor insets and molar offsets into every wire. And, to achieve the ideal tip and torque you need separate bends for almost every tooth.
This meant that you could not slide the teeth along the wire because of all the bends. So, you will see loops in the wire, called closing loops, these were activated by pulling the end of the wire through the tubes on the molars.

Working with plain edgewise.
There was a lot of wire bending.
In cases where first premolars were extracted it was hard to stop the canines and second premolars tipping and rotating towards each other. (They didn’t have NiTi wire back then)
In class III cases, you had increase the torque on the upper incisors and put reverse torque on the lower incisors to stop a reverse overjet developing. This is because in class III cases the upper teeth are closer to the tongue and become proclined. The lower teeth are closer to the lower lip and are therefore retroclined. If you upright the teeth to average values you would make the class III malocclusion worse.
Time for a new man.
[image: http://www.pointlomaorthodontics.com/portals/0/Lawrence-F-Andrews.jpg]
Lawrence Andrews (often referred to as Larry)
Was already famous for describing 6 keys to a normal occlusion, they are: 
1. Ideal torque.
2. Ideal tip
3. No rotations
4. Class I molars
5. No spaces
6. Flat occlusal plane
Like many orthodontists using the plain edgewise appliance Andrews considered modifying the brackets with added tip and torque.
But Andrews worked it out by using models of 120 ideal occlusions and measuring them carefully.
[image: ]
He found that a plain edgewise bracket stuck on a tangent to the mid point of the labial surface of a upper central incisor would require 7° of extra torque added to allow the insertion of a flat wire parallel to the occlusal plane. He worked out how much you would need to thicken the bracket bases to get the teeth in perfect archform and how much tip you needed to put in to each bracket.
Next he added this clever idea:
[image: https://farm2.static.flickr.com/1120/540006448_9098c617f5.jpg]
This picture is not straight. 
You can see that.
Everyone can.
They might not be able to judge 15° or 75° or 2/3 but it seems we can all judge a right angle (90°), if two lines are parallel or the mid-point of something.
So, Andrews used this simple idea to decide where to put his brackets.
[image: msotw9_temp0]
Each bracket is placed with its wings parallel to the long axis of the tooth.
[image: msotw9_temp0]
You can see the long axis of the tooth (it joins all the mid points side to side)
So, place the bracket with the sides parallel to the long axis. (Much later brackets are often marked with the long axis.)
And place it in the mid-point on the tooth from incisal to gingival.
Larry Andrews called this the LA point (later people started to call it the FA point)
Modern brackets, like this one, may have the long axis marked, but the sides should still be parallel.[image: http://multimedia.3m.com/mws/media/467192O/unitek-miniature-twin-vertical-slot-brackets.jpg?fn=Miniature%20Twin%20V%20Slot.jpg]

So, it seems so simple. You stick the bracket on the labial surface, parallel to the long axis and with the mid-point of the bracket over the mid-point of the tooth. 
There are a few little problems one we must deal with straight away.
[image: begg1 024]
You can’t see the whole of the crown of the teeth because some is covered by the gums. So, when you mentally decide what is the mid-point of the tooth you have to allow for the bit of the tooth that is under the gum. 
The LA point could be defined as the mid-point of the long axis on the labial surface. It is the point Lawrence Andrews used to measure the tip, torque and in–out to design his “Straight-wire” appliance. It is the point on the tooth where the bracket should be bonded. 
[image: ]
[image: ]
You wait ages for a bus and then three came along at once.
And that’s what happened in 1978. 
Michael Buenocore’s idea that you can etch the enamel and glue thing directly onto the teeth was getting to be applied to orthodontic brackets.
Andrews produced his Straight Wire Appliance (SWA)
Shape memory wires made of Nickel Titanium (NiTi) were becoming available
The new pre-adjusted edgewise appliance (Straight-wire is really a trade name, although the wire is not really straight, it is arch-shaped. What they mean is “Flat wire” but that doesn’t sound so good.) It needed the brackets placed on an exact spot. The new direct bonding made this possible while the use of NiTi wires exploited the idea that the correct tip and torque was built into every bracket.
Although very expensive at first, pre-adjusted brackets were soon in common use. The brackets were based on Andrew’s original measurements of the 120 non-treated good occlusions.
Just in case you want to know the tip and torque here are two tables. The first is the degrees of mesial tip built into brackets comparing Andrews with the MBT bracket (more of that later). The second, compares the built-in torque on a whole range of brackets:
Table 1
	Tip in Andrews compared with MBT
	Andrews Tip
	MBT  Tip

	U1
	5º
	4º

	U2
	9º
	8º

	U3
	11º
	8º

	U4
	2º
	0º

	U5
	2º
	0º

	L1
	2º
	0º

	L2
	2º
	0º

	L3
	5º
	3º

	L4
	2º
	2º

	L5
	2º
	2º



Table 2 Torque
	
	Alexander
	ANDREWS
	Burstone
	Creekmore
	Hingers
	Ricketts
	Root
	Roth
	MBT

	
	
	St
	E1
	S2
	S3
	
	
	
	St
	NE
	E
	
	
	

	U1
	14º
	7º
	7º
	2º
	12º
	7º
	7º
	22º
	22º
	22º
	22º
	14º
	12º
	17º

	U2
	7º
	3º
	3º
	3º
	8º
	3º
	3º
	14º
	14º
	14º
	14º
	7º
	8º
	10º

	U3
	-3º
	-7º
	-7º
	-7º
	-7º
	-7º
	-7º
	7º
	7º
	7º
	7º
	0º
	-2º
	-7º

	U4
	-7
	-7º
	-7º
	-7º
	-7º
	-7º
	-7º
	-7º
	0º
	0
	0
	0º
	-7º
	-7º

	U5
	-7º
	-7º
	-7º
	-7º
	-7º
	-7º
	-7º
	-7º
	0º
	0
	0
	0º
	-7º
	-7º

	U6
	-10º
	-9º
	-13º
	-13
	-13
	-10
	-10
	-10
	0º
	0
	0
	-10
	-14º
	-14º

	U7
	-10º
	-9º
	-13º
	-13
	-13
	-10
	-10
	-10
	0º
	0
	0
	-20
	-14º
	-14º

	L 1
	-5º
	-1º
	-1º
	4º
	-6º
	-1º
	0º
	-1º
	0º
	0
	0
	-1º
	-1º
	-6º

	L 2
	-5º
	-1º
	-1º
	4º
	-6º
	-1º
	0º
	-1º
	0º
	0
	0
	-1º
	-1º
	-6º

	L 3
	-7º
	-11º
	-11º
	-11
	-11
	-11
	-7º
	7º
	7º
	7º
	7º
	0º
	-11º
	-6º

	L 4
	-11º
	-17º
	-17º
	-17
	-17
	-17
	-15
	-11
	0º
	0º
	-7
	-11
	-17º
	-12º

	L 5
	-17º
	-22º
	-22
	-22
	-22
	-22
	-15
	-22
	0º
	-14
	-7
	-17
	-22º
	-17º

	L 6
	-22º
	-26º
	-26º
	-26
	-26
	-27
	-25
	-27
	0º
	-22
	-22
	-22
	-30º
	-22º

	L 7
	-27º
	-31º
	-31º
	-31
	-31
	-27
	-30
	-27
	0º
	-22
	-22
	-27
	-30º
	-27º


Good news, you don’t need to know this table, but have a look and see how MBT compares with other prescriptions.
Now you see, there was not just one set of Andrews straight wire brackets but 4.
In the chart you will see “St”, that is the standard set of brackets based on Andrew measurements. E1 is the extraction set. Designed to overcome a problem where if the first premolars were removed the 3 and 5 tip towards each other. So, Andrews made a special set with increased tip on the canines just to help this. Actually, NiTi cured the problem and the extraction set fell out of use except that the canine brackets with the extra tip were used by Roth (he’s on the next bus) “S2” was a set for treating class II cases it has disappeared. “S3”, also called the c set, was designed to be used for class III malocclusions (which it isn’t) but again it is used in Roth and MBT (they didn’t come by bus).
People loved the new technique but they had problems
The cases finished with the upper incisors too upright (under-torqued) because there is some slop between the bracket walls and the archwire so 6° (or more) of torque fails to express itself.
The lower incisors tended to be too proclined.
Sometimes the canines looked too long and the laterals too short and there was a space between them which would not close.
[image: ]
What Zachrisson said was we needed was a curve that matched the lower lip like this:
[image: Image result for perfect teeth]
The proper term for a smile that follows the curve of the lower lip is a Consonant smile.
So, what happened next?
Ronald Roth
[image: http://eng.rwjso.com/about/roth/images/roth.jpg]

Andrews gave his colleague Ronald Roth some brackets to evaluate. He did, and found that he got better torque if he used incisor brackets from the c set. Roth thought the extra torque would twist the wire and reduce the tip on the canines (called the cartwheel effect) so he used canine brackets from the extraction set with extra tip.
The Roth prescription is widely used, but in the West Midlands we mainly use MBT (I like Andrews value Straight-Edge brackets for class 3 osteotomy cases).
[image: ]
These three very experienced orthodontists used Roth brackets, but still found some problems:
· Upper incisors were still under-torqued
· The lower incisors were still too proclined
· Canines now looked too mesially inclined 
· Lower molars rolled lingually
· Lateral incisors often too short and there was space between laterals and canines which was difficult to close.
In 2001 they published “Systemised Orthodontic Treatment Mechanics” and introduced their own bracket prescription.
Torque on upper centrals went up to 17° (remember it was 7° in Andrews standard set and 12° in Roth)
They put minus 6° of torque in the lower incisors (Just like Andrews class III “c” set.)
They took out the mesial tip on the upper premolars. (I like this, it is just common sense, why burn up anchorage trying to get mesial tip on the premolars nobody will notice)
They took out the extra mesial tip on the canines and went down to 8° (another big saving on anchorage. It is 11° in Andrews and 13° in Roth) they said the cartwheel effect didn’t happen because you align with round wire and this will tip the canines to the full prescription on the bracket.
They reduced the negative torque on the lower 6s and 7s to reduce the lingual rolling which tends to occur when you use class II elastics from lower molars to the upper canine region.
So, what you see is an original idea based on measurements of 120 people with naturally good occlusions. The brackets had built in tip and torque and they thickened the base of some brackets to avoid the need for first, second and third order bends. The wire needed to be arch shaped but it was FLAT and this was called the straight-wire appliance (SWA). Later users have modified the prescription to make a more practical, easier to use appliance.
With considerable tact McLaughlin, Bennett and Trevisi deal with the problem of those short laterals and long canines. They suggest using a kind of combination between using the LA point and measuring the distance from the incisal edge (or cusp tip). They produced a chart:
	7
	6
	5
	4
	3
	2
	1
	UPPER

	2.0
	4.0
	5.0
	5.5
	6.0
	5.5
	6.0
	

	2.0
	3.5
	4.5
	5.0
	5.5
	5.0
	5.5
	

	2.0
	3.0
	4.0
	4.5
	5.0
	4.5
	5.0
	MBT

	2.0
	2.5
	3.5
	4.0
	4.5
	4.0
	4.5
	

	2.0
	2.0
	3.0
	3.5
	4.0
	3.5
	4.0
	





	7
	6
	5
	4
	3
	2
	1
	LOWER

	3.5
	3.5
	4.5
	5.0
	5.5
	5.0
	5.0
	

	3.0
	3.0
	4.0
	4.5
	5.0
	4.5
	4.5
	

	2.5
	2.5
	3.5
	4.0
	4.5
	4.0
	4.0
	MBT

	2.0
	2.0
	3.0
	3.5
	4.0
	3.5
	3.5
	

	2.0
	2.0
	2.5
	3.0
	3.5
	3.0
	3.0
	



The idea is you use a little gauge.
[image: https://image.slidesharecdn.com/mbtphilosophysiddharth-160529123455/95/mbt-philosophy-siddharth-47-638.jpg?cb=1464525380]
And you measure the height of the LA point from the tip of the teeth. Then you choose one horizontal line from the chart which best fits your measurements.
Then you must use the measurements from that line to stick the brackets on
Let’s see how that would work. I measure some of the upper teeth with a gauge I think the LA point would be
at 4mm on the second premolar,
 at 4.5 on the first premolars 
at 6 mm on the canine
at 4mm on the lateral
and 5mm on the central

	7
	6
	5
	4
	3
	2
	1
	UPPER

	2.0
	4.0
	5.0
	5.5
	6.0
	5.5
	6.0
	

	2.0
	3.5
	4.5
	5.0
	5.5
	5.0
	5.5
	

	2.0
	3.0
	4.0
	4.5
	5.0
	4.5
	5.0
	MBT

	2.0
	2.5
	3.5
	4.0
	4.5
	4.0
	4.5
	

	2.0
	2.0
	3.0
	3.5
	4.0
	3.5
	4.0
	



I have marked them on the chart. As you see the middle line wins, with 3 measurements on that line. So, I will stick all the brackets on using the measurements on that line.
This means, the central will be at 5mm and the lateral at 4.5 both holding the gauge at 90° to the labial surface.
The canine will be at 5 mm, first premolar at 4.5 and second premolar at 4 with the gauge parallel with the occlusal plane
Does this work?
I think it is a benefit in the upper arch but not in the lower.
Do many orthodontists use this?
No. (But that doesn’t mean it is wrong)

Brackets on Jigs
Tip Edge and Straight Edge brackets are available on Jigs.
[image: https://image.slidesharecdn.com/tipedgetechniquefinal-140304232156-phpapp02/95/tip-edge-technique-certified-fixed-orthodontic-courses-by-indian-dental-academy-25-638.jpg?cb=1506590032]
If you use the average set, the brackets will be just a little cuspal. (TP are not daft, they realise if the jigs are a bit small the brackets will bond on fine, but if the jigs are too big the bracket will not bond onto the gums) you can buy 5mm jigs (they are green) for the canines and 4.5 mm jigs for the centals (yellow), 4mm for the laterals and second premolars and yellow for the first premolars. 
At Burton we used to have duplicate sets for patients with bigger teeth, they were very good.
I note most orthodontists do not like these jigs and usually cut them off.

What happens if ALL the brackets are stuck on too incisal or gingival?
[image: ]
Not a lot. The torque is slightly increased if you go too incisal and reduced if you go too gingival.
Brackets are more likely to be knocked off if they are too cuspal.
[image: I am so clever that sometime I don't understand a single word of what I say  - Posts | Facebook]
I want you to see how clever MBT is:
1. Reducing the tip on upper canines from 13° in Roth or 11° in Andrews to 8° gives a huge saving in Anchorage because: It takes a lot of effort to move a big canine.
[image: 21 Dogs Who Clearly Have No Idea How HUGE They Are]
Fig. It takes a lot of effort to move a big canine

2. Taking out the mesial tip on upper premolars also saves anchorage and has no effect on the aesthetics of the result.
3. Reducing the negative torque in the lower 4, 5, 6, & 7 means that you can use class II elastics without rolling the teeth lingually (It is true this is not helpful in Class III orthognathic cases)
4. The -6° of torque on the lower incisors means these teeth will procline less when you use class II elastics or Level the curve of Spee.
5. The extra torque on the upper incisors helps to solve the problem that most class II cases finish with the incisors under-torqued.
6. The MBT gauge helps give a consonant smile and helps solve the problem of space in the upper 2 region.


Now for exercises and a test:
1. Take a study model and a pencil and mark the LA point.
2. Bond brackets on another set of models.
3. Define the LA point
4. Who invented the Edgewise bracket?
5. What is a First Order Movement?
6. What is a second order movement?
7. What is a third order movement?
8, Give an alternative name used for third order movement?
9. Why couldn’t you use sliding mechanics with plain edgewise?
10 How did they close space with plain edgewise?
11. Who invented the first pre-adjusted edgewise appliance and named it the “Straight-wire appliance”?
12. What are Andrews’s six keys?
13. Why did Roth modify the “Straight-wire appliance?”
14. Why did he put in more tip on the canines?
15. Who are M B T?
16. Why do they advise not bonding exactly on the LA point?
17. What do they suggest as an alternative?
18. What device is available on some TP brackets to assist bracket placement?
19. Do all orthodontists use the plastic jigs if available?
20. Are bracket height gauges in widespread use?


Bonding on brackets
Enamel is a crystalline material with crystals formed up like closely packed columns. Michael Buonocore discovered that if you clean any debris away and treat the enamel surface with a dilute acid it penetrates between the crystals and this produces a rough surface. If the surface is washed and carefully dried and a plastic resin applied to the enamel surface it flows into the boundaries between the prisms. If the plastic sets hard, a bracket can be bonded to the tooth with a similar chemically compatible material.
In the very early days acrylic was used bonding to acrylic brackets but this was not strong enough. Brackets fell off and the plastic brackets were too soft.  The answer proved to be Bis-GMA resins they were strong enough. Metal brackets could be used, with metal gauze welded to the base.
 The first-generation bonding agents like “Concise” were two pastes which were mixed together. One paste contained the base and the other the activator setting time was about 4 minutes. It took great skill from the nurse to keep a supply of loaded unset brackets.
The second-generation agents like “Right on” used the activator in a liquid painted to the teeth, the paste unmixed was applied to the brackets. Setting only started when the liquid and paste came into contact.
This method is still in use in some places. The nurse’s job is easier but there are some snags:
Bond strength is lower than with Concise
The liquid can remain on the teeth and stain them
The shelf life of the material is quite short.
Third generation materials like “Transbond” are a single paste that contains an inert activator called hydroquinone. This material is activated by blue light. The paste is applied to the bracket and the operator has time to place it accurately then it can be set with a light.
 Early lights were mains operated and consisted of projector bulbs and fibre optic glass rods to direct the light to the bracket. These were rather slow, 40 seconds per bracket. Laser lights were fashionable for a brief period, but they were very expensive. They could bond brackets in 4 seconds. Modern systems use LED lights. These are more efficient and can be battery operated. They typically can set a bracket in 8-12 seconds 
Fourth generation is pre-coated brackets. The bracket is provided in a light proof packet and has a blob of adhesive already on it. In some systems the adhesive is pink so that excess can be cleaned off. It turns clear when light shines on it.
Fifth generation is pre-coated brackets with a tiny chamber inside which sucks up the excess so no clean-up is needed. Pre coated brackets are expensive.
For all of the above brackets the pre-bonding sequence is the same:
1. Clean the teeth with a prophylaxis paste which is free from vegetable oil.
2. Etch the surface with 30% buffered phosphoric acid. This can burn the skin so be careful with it. Everyone should wear protective glasses. It is best to use a gel form which is coloured. Don’t put on more than is needed. Clean it off immediately if it gets on your gloves, or you will be spreading it about. If it goes on the skin or gums wash it off straight away. Fortunately, although there have been cases of marks on the skin following contact with etch they have always healed up without a problem.
3. After 20 seconds wash off the etch with a triple syringe
4. Dry with a triple syringe that does not squirt oil or water
5. Paint a suitable resin that is compatible with the paste you are going to use.
6. If it is a light cure material shine the light on it for 2 seconds per tooth.
7. Now bond you brackets make sure to clean off excess glue before the material is set. And cure it with the light for 8-12 seconds
Notes on use of lights
1. You need to get very close the intensity of the light diminishes rapidly as you move away from the tooth.
2. Don’t actually touch the bracket with the light until it has set (4 seconds) or the bracket will move.
3. If possible, try to attack from several sides to set all the adhesive.
4. Some lights get hot at the tip you need to move then about.
5. Don’t shine the light down on top of the bracket (unless it is ceramic and will let the light through) try to go around the sides.

Self-etching primer (SEP)
The Unitek material comes in little lollipops which combine the primer and the etch.
Squeeze the reservoir on the base and mix the two liquids together with the applicator. Then paint on cleaned teeth. It’s expensive and you can’t see if it has worked but it is quicker and does not need such good suction as the teeth do not have to be bone dry. The material is just as corrosive as etch, possibly more so. So be careful with it,
Some people clean and etch before using self-etching primers they say it gives enhanced bonding. Certainly, worth a try when bonding those difficult lower second molars.

Bonding to ceramic brackets
Some early ceramic brackets had sileene bonding agents and a roughened surface and they turned out to be too difficult to debond at the end of treatment. Most now have a roughened surface only. In-Vu brackets from TP have a kind of plastic doughnut in the base. You have to use TP’s own bonding agent.
Bonding to ceramic crowns
Ideally roughen the surface of the crown using Hydrofluoric acid (this is very dangerous stuff, get help if you have not used it before) or just scratch it with a fine diamond put etch on for 60 seconds then wash and dry then paint twice with sileene bonding agent allow to dry and then put on the resin
Bonding to hypo-plastic or fluorotic teeth
Relience make a special bonding agent called Enhance
Bonding to amalgam
Easiest thing is to replace with composite or use a band round the tooth. But there is a little sand blasting device that can be used intra orally to prepare the surface

Questions
1. What acid is used to etch the teeth?
2. What is it about the structure of enamel that allows bonding
3. What must you do before applying etch
4. What is self-etching primer
5. Can you stick brackets to porcelain crowns
6. How close should the light be to the bracket
7. Who invented light cure adhesive dentistry?

Molar bands, separation and cement
Bands on teeth came first before bonded brackets and tubes. In the early days of bonded brackets we used bonds on 3-3 and bands on premolars and molars.
So perhaps we are in a period of transition. Some orthodontists routinely bond tubes on molars as would I on adults and very quick cases but for “proper” cases I still prefer bands. However, it is a difficult call:
Advantages of bonding tubes;
· You don’t need to stock a huge number of bands.
· It is cheaper, a bonded tube costs less than a band and tube.
· You can stick it on where you want it.
· You don’t need separation.
· Avoids the problem of decalcification under loose bands.
· Doesn’t dig into the gingivae.
Disadvantages of bonding tubes
· It can be difficult to do especially in un-cooperative patients.
· Some patients knock tubes off all the time.
· Bonded tubes with EOT tubes attached are very difficult to place securely.
· If a tube is knocked off and you rebond a new one you usually have to go back one or two archwires to a light NiTi wire. This is enough to make me stick with bands for most cases
· Very difficult if the tooth has been restored with amalgam or porcelain
Advantages of molar bands
· You can solder lingual / palatal arches
· You can add EOT
· The initial separation and bands appointment helps to assess cooperation
· If a band becomes loose it can be replaced and the archwire replaced without going back a wire providing the wire is placed before the cement has set
· Most surgeons insist on bands on the last standing molars in case a part of the brace comes off in surgery (if the molars are banded and all brackets and tubes are tied together there is no chance of the patient inhaling a little bit of brace during the operation.

Disadvantages of bands
· Extra stock needed (this is a big cost if you are setting up a new practice as you need to buy at least 2 of each band size. But in an established unit the cost is quite small.
· Need to sterilise bands (at the dental hospital they throw all the bands away and do not sterilise them)
· Patients can swallow them, probably not a worry
· Patients can inhale them (a big worry needs urgent medical treatment)
· If the band is too big it can sink down into the gums
· If the band is loose and this is not spotted, decalcification occurs underneath the band.
· You usually need seperators.
Separation
Early days we used brass wire separation
[image: Image result for brass wire separation orthodontics]
It is a bit of brass wire twisted through the contact point and twisted tight
Then we used Kesling springs
[image: Image result for brass wire separation orthodontics]
[image: ]
Now we use elastic seperators brightly coloured so we can find them. Sometimes they slip below the contact point you must look carefully if one seems to be missing. To place them I use two pair of mosquito forceps.
[image: Image result for brass wire separation orthodontics]
You can put the separators in with the proper instrument, but if it breaks then the ends can stick into the gum
[image: http://i.ytimg.com/vi/6ixDYdcccEI/hqdefault.jpg]
The dental floss method looks like a good idea, but I find it isn’t
[image: https://www.osecompany.com/wp-content/uploads/2014/07/A500003-247x300.jpg]
Some people like these separators (but I don’t)
I go for the two pairs of mosquito forceps method but it is quite difficult to get seperators in if the contact point is very tight.
Choosing the band size
When you are starting, the rule is the size smaller will not fit down so that the edge of the band is level with the marginal ridge of the tooth. After a while you get a feel for it
[image: Image result for molar band orthodontics]
Molar band level with marginal ridge
What happens if you stick on a band that is too big?
Most likely it comes loose but it is just possible that it would dig in to the gums
Cement
Add a weak acid to a metal oxide and it sets solid. Could this make a good dental cement? Well iron oxides are brown (rust) and copper oxides are black, Calcium oxides are very soft but Zinc oxide is OK. It is white but you can add colourant to make it yellow if you wish.
Zinc Cement is Zinc oxide and phosphoric acid it is still on sale, but not very good.
If the weak acid has carboxyl groups in it you can make use of the fact that carboxyl groups love to link together in chains.
You know some acids with carboxyl groups in them. For example, acetic acid is vinegar, citric acid is in lemon juice and although not naturally occurring Acrylic acid crops up a lot in dentistry. So, Zinc oxide and acids with carboxyl groups gives Poly-carboxylate cements like Poly F.
If you take tiny beads of glass fused with metal oxides on the surface then mix with acids containing carboxyl groups you get a much firmer stronger set. These are called glass ionomer cements, for example Chem-fill, it is so strong it can be used as a filling material. 
Add composite to glass Ionomer and you can produce a light cured cement like “Band lock” these are often referred to as Blu-Glue.
Removing a band is done with a special pair of pliers but remember if the band does not seem to be coming off with reasonable force you can cut through the band with a high-speed drill. This is especially important if the tooth has a large restoration.
Questions

1. What are the advantages of using molar bands
2. What damage could be done by molar bands
3. How far do you need to push the band down
4. Name 3 types of separator
5. Why are seperators brightly coloured?
Tying in archwires and archwire sequences
The working wire for 0.022 x 0.025 straight wire brackets. (They are the ones we use) is 0.019 x 0.025 stainless steel. But you cannot put this wire in first of all. You have to align the teeth first, working up through a series of wires until you get to   0.019 x 0.025.
In the early days you went 0.010 > 0.012> 0.014> 0.016> 0.018> 0.020> 0.016 x 0.022> 0.019 x 0.025 that is 9 visits before you got into the working wire. But in 1964 William Buehler working at the Navel Ordinance Laboratory in USA discovered shape memory wire made of an alloy of two metals Nickel and Titanium. Shape memory means that if the wire is made a certain shape. (In this case an arch shape) if you deform it, it will spring back to its original shape. The first orthodontic wires using NiTi shape memory wire did not appear on the market until the 1980s. It was called Nitanol. If cooled very cold the grain structure of Nickel-titanium wires changes to a soft form. 
Scientists give fancy names to the two grain structures 
Austenite for the hard springy form and martensite for the soft bendy form.
 By adding other metals such as coper to the mix, the temperature at which one form changes to the other alters. So that it is possible to get a wire which is martensitic at room temperature and so is soft and easy to tie in.  But changes to the austenitic springy form at mouth temperature. These are called thermally active archwires. Some more changes to the chemistry and you can produce a state where, when stressed, the wire changes from Austenite to Martensitic this produces a wire which when distorted gives a very light force over a big distance. These wires are called super-elastic.
Some people like to use super-elastic or thermally active wires because they say they work better. However, it is not so simple, when I bond up and tie in an 0.014 NiTi wire what I want is to get the teeth good enough to get a 0.016 x 0.022 NiTi wire next visit. If a cheap NiTi does this that is fine, a thermally active one might do it better but unless it aligns so well I can put in 0.019 x 0.022 there is no real advantage.
 NiTi wires have revolutionised Orthodontics
Typically, we expect to get to working wires in 4 visits
[image: ]
Fig NiTi wires revolutionised orthodontics

A typical sequence might be:
· 0.014 NiTi
· 0.016 x 0.022 NiTi
· 0.019 x 0.025 NiTi (Nicky Mandal suggests 0.018 x 0.025, I don’t agree)
· 0.019 x 0.025 steel
How do you know what NiTi wire to use?
If you tie in the wire and it does not pull right into the bracket you have used too thick a wire. (this is not much help really are you going to take it out and put in another one, well perhaps if you take note of the next question)
Which brackets do you tie in first?
Tie the wire into the most displaced tooth first. Remember you don’t need to have the wire in the slots of the other brackets to do this. If that makes it easier.
Tying in
No difficult questions this week instead:
Get a typodont and show 
1. Partial tie in with a module
2. Normal tying in with a module
3. Figure of 8 tying in with a module
4. Tie in with a quick lig
5. Tie in with a long lig
6. Rotation tie
7. Kobyashi ligature
8. A Steiner wedge
Self-Ligating Brackets
Some brackets do not use ligatures or modules to tie them in. Popular types are Damon, Speed, Time, Flair, Smart Clips, Ovation, Le Carriere and Oyster.
You can divide them into two types; those with active clips that push on the wire. (These include Speed, Flair and Ovation) and those which are passive, which means they change the bracket into a tube, through which, you hope, the wire will slide easily.
Self-ligating brackets are:
· More expensive, although you might save a little back because you don’t need modules
· More prone to break
· Cleaner
But the question is; are they quicker. Users claim the lower friction must allow the teeth to align quicker but trials of the appliances have not shown this.
A brilliant orthodontist called Rachel Little did a randomised clinical trial comparing figure of 8 modules (known to have very high friction) with conventional modules. She found that there was no difference thus proving a difference in friction has no effect of speed of alignment. This is probably because the teeth vibrate a bit during mastication which produces tiny movement of the teeth. As a result of this the force of the wire does not in itself need to overcome the friction of the wire within the bracket.
[image: http://2.bp.blogspot.com/-G1IJiFgxvnE/TWJn5cPYkGI/AAAAAAAAAS0/m3E8wkFUWcs/s748/Damon3MX%2Bbracket%2Bopen%2Bclosed%2Bcopy.jpg]
Damon brackets always open down towards the patient’s feet.

[image: https://www.sylvainchamberland.com/wp-content/uploads/2015/10/Clarity-et-SmartClipSL3-de-Unitek-Orthodontiste-Chamberland-Quebec.jpg]
Smart clip the wire pushes in and is held by the NiTi clips
Lovely when you start the 0.014 NiTi is easy to get in. Next visit you put 0.016 in as well as the 0.014 a bit more difficult. Later on, if you need to get a thick wire out you will curse the wretched bracket.
[image: http://kellersteinortho.com/images/circle-graphics-speed.jpg?crc=4162978818]
Speed brackets are so small and neat but space closure is very difficult. And if the clip fails you cannot put a module over the bracket as there are no tie-wings.
[image: https://www.dentsplysirona.com/content/dam/dentsply/pim/en_GB/Orthodontics/Brackets/Self_Ligating/In_Ovation_R/In_Ovation_R/GAC_189_110_00.en.getasset]
In-Ovation hide the clip behind the bracket but you can use a module if the clip breaks

Elastics and elastic chain
Natural latex has a few problems. Firstly, it deteriorates very quickly and needs to be kept dry and out of sunlight. Secondly quite a lot of people are allergic to latex.
The rubber bands we use are latex because the latex free alternatives break so easily. At Burton we use TP elastics and as they are colour coded we tend to call them by their colours we use: mainly
Pink
Blue 
Orange 
Grey 
 Red
But in fact it is just part of a big range
	Pink
	3/8
	2.9
	30mm

	Green
	5/16
	3.1
	30mm

	Blue
	¼
	3.6
	30mm

	Red
	3/16
	4.0
	30mm

	White
	1/8
	3.7
	30mm

	Lavender
	3/8
	3.2
	30mm

	Tan
	5/16
	3.6
	30mm

	Orange
	¼
	4.4
	30mm

	Grey
	3/8
	4.5
	30mm

	Teal
	¼
	8.7
	30mm

	Fiesta pink
	3/16
	10
	30mm

	Lime green
	¼
	10
	30mm

	Magenta
	3/16
	10.6
	30mm

	
	
	
	

	colour
	Size in inches
	Force in oz
	Stretched to

	
	
	
	



Some orthodontists agonise about which elastics to use. But it is quite complex depending upon friction and how wide the patient opens their mouth. Very high forces can damage the teeth and must be painful to wear. Light elastics do work but break too easily. Latex free elastics are a nightmare they break all the time. Only use them on latex allergic patients and give them loads of packets.

Different makers use different codes 
	maker
	¼ 4.5 oz (orange)
	3/16 4.5 oz (red)

	American orthodontics (wildlife)
	Lion
	Zebra

	Unitek (names)
	Elliot
	Bill

	G&H (Enchanted)
	Sprite
	Genie

	Orthocare (Flags)
	India
	Brazil

	D B (wonders of the world)
	Pyramids
	Machu Picchu



Elastics from the lower molars to the upper canine/lateral incisor region are called class II elastics because they are used to correct class II malocclusions (I usually use Orange elastics which are ¼ 4.5 oz but this is just my preference). Class II elastics are by far the most commonly used elastics because the lower jaw is made of much denser bone than the upper you usually need class II elastics even if the start occlusion is class I. So, you will see their use in class I and class II cases. Elastics from one jaw to the other are called inter-maxillary elastics. Class II intermaxillary elastics have another interesting use, they can reduce the overbite. When the overbite is increased and you reduce it in orthodontics it is called bite opening. We used to open the bite first with a removable appliance. This works well if the little***** wears it. But it is slow and expensive. Another way is to curve the archwires. (Called a reverse curve of Spee) The problem with this is that it alters the tip and torque as well. Placing cement on the 7s and using class II elastics is another way.
 Intermaxillary elastics going from lower 6 to upper 2 region must never be worn on very light NiTi wires or the lower 6s and upper 2s will be extruded. However, you can wear vertical or near vertical elastics on light wire (or even with no wire at all) an example might be lower 4 to upper 3 this is used to settle the occlusion (improve intercuspation) with a slight class II bias. These are called short class II elastics. (I usually use red for these but again it is just my preference.)  Elastics from upper 6s to lower 2-3 region are called class III elastics and of course vertical elastics with a slight class III bias (say upper 4 to lower 2-3) would be called short class III elastics. A common settling elastic is upper 3 to lower 3 and 4. In Burton we call these “red triangles”. (Guess what colour elastic we use?)
Elastics worn along the wire to close spaces are called Intra-maxillary elastics they are an alternative to lig-a –mods, elastic chain, e-links or pull coils
You should record what elastics are being worn, where and when. A common shorthand is:
2[orange]2    This means orange class II elastics are being worn full time.
3[red]3 N/O     means red class III elastics are being worn night only.
The biggest problem with elastics is people don’t wear them.
[image: ]
Probably not a wise thing to say.
We have to try. First step are they wearing the elastics?
Did they have them in when they came in (patients always say they have just taken them out, but note, their treatment never seems to go as well as the ones that come in wearing their elastics.)
Are the molars loose? If you wear orange class II elastics it makes the lower molars a little loose. If they are firm they may not be wearing them.
Ask them to put the elastics in for you. If the patients are wearing elastics full-time they should be able to do this easily usually with their fingers and without a mirror.
Have the teeth moved? I suppose if all the right things are happening even if they are not wearing the elastics all the time we mustn’t grumble.
Just check the molar bands are not loose (you should do this anyway) because this can mean the teeth don’t move even though the patient wears the elastics.
Second step: Why are they not wearing their elastics?
You hope the reason is because they didn’t really understand how important they are. These people can be encouraged.
Some children didn’t want to wear the braces and are fed up with the treatment. For these you should try the “wear the elastics and you will be finished earlier” approach.
Some just can’t be bothered, for these you should re think the treatment. Probably close the upper space and deband early.
[image: ]
All the rest of the elastics are synthetic, usually silicon rubber.
We have:
Elastic modules
Elastic seperators
Lig a mods (also called active ligatures)
Racebacks. This is just my term
Elastic chain
E-Links elastic chain with the middle links replaced by a thread of elastic
[image: https://cdn.shopify.com/s/files/1/0795/5789/products/e-link-modules_2e6f6a99-06fa-44ed-b22d-da571ab208cb_1024x1024.jpg?v=1478864470]
Elastic chain and e-links are so easy to use but don’t work quite as well as lig-a-mods. So, which would you use? Which would you use on your best friend?
E links tend to deteriorate with time
Elastic thread –tends to unravel but has some uses.
Rubber rotation wedges.
Latex allergy can be serious even fatal. Patients who report having a severe reaction must not be allowed to contact latex.
 There notes must be clearly marked and latex rubber items like elastics must be removed from the surgery or be secure in a drawer not on the worktops.
If patients have a vague history of minor skin reaction perhaps to rubber gloves it might be worth trying intra-oral latex elastics but warn the patients. Latex allergic patients will know because they have to avoid latex containing foods like avocado, banana, chestnut, kiwi, apple, carrot, celery, melons, papaya, potato and tomato. It seems unlikely that you will have them in the surgery but if you have, remove them.
[image: What You Need to Know About Little-Known Latex Allergies - Thrive Meetings  and Events]
Fig Patients with a latex allergy will also be allergic to many fruits including Bananas, Kiwi and avocado 
Questions
1. Why do we use elastics that contain latex
2. What are class II elastics
3. What are “short” class II elastics
4. What are intra maxillary elastics
5. How can you tell if a patient is wearing their elastics
6. What is an e-link 
7. What foods contain latex

Debonding and debanding
Removing molar bands needs the special pair pliers. A cushioned button goes on the occlusal surface and the hook end fits under the tube. 
1. For molar bands use band removers but if the band does not come off easily use a high-speed drill and cut through the band on the lingual/palatal side you will find it quite easy to cut through to the cement without touching the enamel. This is especially important if the tooth has a large restoration.
1. Metal brackets except Dentauram Discovery 
[image: ]
The metal of the bracket is soft and will bend the surface of the tooth will not so squeeze the bracket with bracket removing pliers and twist a little at the same time and the bracket just falls off.
3. Discovery brackets
These stick on so well that you are in danger of damaging the tooth if you use a conventional method but they have a vertical groove within them so you need to remove the archwire and squeeze the bracket from side to side and the bracket falls off easily.

4. Ceramic Clarity brackets. Like discovery these have a vertical weakness so you remove them by squeezing them from side to side. There are special pliers that help you to do this. You must hold the pliers at 90° to the surface of the tooth or the bracket will only come half off and you will need to go to section 6.

5. “In view” ceramic brackets are a TP product that has a plastic base it is easy to take off but falls off too easily. You must use their adhesive.

6.  Other ceramic brackets can be a swine to remove. Starfire was a beautiful clear bracket was so difficult to remove that a lot of teeth got broken and the product was removed from sale. If the manufacturer advocates a special pair of pliers you must use it. 
[image: ]
Squeezing the bracket won’t work. You need to get the bracket removers right on the edge. Wear glasses if the bracket shatters it can fly into your face.
If it does shatter use a high-speed drill and a diamond bur and a water spray and thin it down to a 1mm layer then use a sonic scaler and spray run over it. The ceramic will go black, remove this with the diamond bur and repeat until the ceramic is all gone. If a lot of brackets fracture it can take a long time (buy clarity)
7. Plastic brackets, no problem they will already have fallen off.


Getting rid of the glue
YOU DON’T NEED TO GET RID OF IT ALL AT THE DEBOND VISIT. I suggest:
1. Use a fine fluted bur in a high-speed handpiece or a slow handpiece but reasonably high speed (Kavo handpieces are of three types Green with either a green ring are a green spot on them. They have gearing that slow the thing down. They seem pointless to me. You could use blue and just press the pedal less if you wanted a slow speed. Blue is 1:1 ratio. The usual type they are robust. And red which have gears in to speed them up. These are the ones you want to remove composite) with no water spray and remove the big lumps of adhesive.
1. A fine fluted bur in a slow handpiece but at quite high speed and very light pressure.
1. Polish the teeth with prophy paste.
1. Tell the patient there will be some adhesive left on the teeth but if they brush well some will come off the rest you will remove after 12 weeks.
1. At the 12 week appointment the teeth will be less tender use a fine fluted bur with a little more pressure.
1. Over existing composite restorations use a disc and fine sandpaper
Decalcification
Tell the patient and the parents
1. Tell them some of the marks may be residual glue and even the decalcification may reduce by 60%
2. Be careful to use light pressure or you will abrade the teeth
3. Advise good brushing but not topical fluoride
4. Restore frank cavities or find a colleague who will. 
5. After 3 months provide some tooth mousse (Calcium Caseinate) 
 [image: http://cdn.gceurope.com/v1/PID/toothmousse/press2.jpg]
Rub it on the teeth with a finger before placing the retainers
7. Consider whitening the teeth this doesn’t remove the white patches but does make them less obvious. You should not advise whitening for cosmetic reasons before the age of 18 but if the discolouration is causing genuine psychological problems it can be used earlier.
DON’T
Tell the patient it is all their fault and they should have listened to the advice given. If you do you will be sued.
Questions
1. What are our brackets made of?
2. A few patients have ceramic brackets what type do we use
3. Why should you always wear glasses when removing brackets

Retainers
1. Essix type, sometimes called pressure formed
2. Bonded
3. Hawley
4. Begg retainers
Removable appliances
Push incisors over the bite. Z springs for one or two teeth. Screw plates if you want to push the lot over the bite.
[image: ]

T springs for buccal movement of canines and premolars.
ESLA (also called Elsa) has 3 basic uses: -
1. To uncross upper central incisors.
2. To prepare for some types of functional appliances.
3. To reduce small increases of overjet.
Canine retractors various: -
1. Palatal canine retractors always use these if you can.
2. Palatal canine retractors with tuckers, ok if the canines are a little buccal.
3. Buccal canine retractors, only use these if the canines are very buccal.
Expansion plates. Screw plates and Coffin springs
[image: ]

Malocclusion
Ideal occlusion “32 unworn teeth in perfect cuspal harmony”. 
[bookmark: _GoBack][image: Image result for Edward Angle's old glory skull]
Normal Occlusion “An occlusion which closely resembles the idea”

Malocclusion “Everything else”

Classifications of Malocclusion

British standard: -
A class I malocclusion is a malocclusion where the tips of the lower incisors occlude or would occlude in the middle on third of the palatal surface of the upper incisors [cingulum plateau].
A Class II division I malocclusion is a malocclusion where the tips of the lower incisors occlude or would occlude palatal to the middle one third of the palatal surface of the upper incisor and the most prominent upper central incisor is either normally inclined or proclined.
A class II division ii malocclusion is a malocclusion where the tips of the lower incisors occlude or would occlude palatal to the middle one third of the palatal surface of the upper incisor and the most prominent upper central incisor is retroclined.
A Class III malocclusion is a malocclusion where the tips of the lower incisors occlude or would occlude labial to the middle on third of the palatal surface of the upper incisors.
Angles classification
It is worth remembering that while we use incisor classification everyone else uses Angles classification.
Angles class I a malocclusion with class I molars
Angles II division i. A malocclusion with class II molars and an increased overjet
Angles II division ii. A malocclusion with class II molars and a normal overjet
Angles class III. A malocclusion with class III molars.


Treatment goals
. It is really worth looking carefully at the results, we have to learn by our mistakes.
There is a kind of checklist of what we should achieve.
[image: Image result for straight teeth]
1. The upper front teeth should be aligned with no spaces. The lateral incisors are just a half millimetre shorter than the centrals and the canine just juts down a little. The edge of the teeth curves down matching the curve of the lower lip
[image: Image result for straight teeth]
The midline should be in the middle of the face. You need to have all the upper incisor showing when smiling but nor more than 2mm of attached gingivae. When the lip is at rest 2-4 mm of the tip of the upper incisors should show.
[image: ]
The upper lip should be supported by the teeth so that the naso-labial angle is about 85°
[image: ]
Cephalometric analysis suggests the upper incisor should be at about 108° to the maxillary plane.
[image: Image result for normal overjet and overbite]
 
 
Bite opening
10 ways of opening the bite 
1. A removable appliance with a flat anterior bite plane. If worn full time the lower molars will erupt.
2. Band the whole lower arch (including the 7s) and flatten out the curve of Spee.
3. Put in a reverse curve of Spee in the lower arch.
4. Procline the lower incisors.
5. Use a counterforce archwire in the lower arch.
6. Don’t bond the lower 7s but put cement on the occlusal surfaces and use elastics to extrude the 6s. (I believe this works best and I’m not going to shut up about it until everyone has tried it)
7. Start with a functional that either allows eruption of the lower molars or treats to a posterior open bite and they erupt during retention.
8. EOT either to extrude the upper molars or EOT with J hooks to intrude the upper incisors
9. The Burstone arch or its brother the CIA arch (a pre-bent NiTi version)
[image: Image result for burstone utility arch]
Burstone arch
[image: Mini Implants for Management of Orthodontic Relapse: A Case Report]
CIA arch
10.  The Ricketts utility
[image: Image result for Ricketts utility arch]



Overjet reduction
SLIDING MECHANICS
Before the development of the Straight-wire appliance we needed to have different torque and tip on almost every tooth. This made it impossible to slide teeth along the archwires. In those days we had to use closing loops to close spaces.
[image: ]
Straight –wire changed all this you can slide the teeth back using:
A. Intra traction 
1. Lig-a –mods
 2. E-links
3. Pull coils
4.  Elastic chain
B.  Inter- Maxillary traction
1. Class II elastics
2. Forsus springs, Jasper jumpers, Eureka springs etc.
C. Extra 0ral forces
Headgear traction directly to the archwire
D Traction from TADs or Implants or Bone Anchors or Zygomatic wires
Reducing overjets with removable appliances first
Use a functional or a URA to reduce the overjet and then use fixed appliances to tidy up
General causes of malocclusion

     1.  The concept of the dental bases.
2. Dental base relationships.
3. Skeletal pattern.
4. Specific genetic conditions.
5. Teratogens.
6. Pierre Robins sequence. An example of inter uterine moulding.
7. Cleft lip and Palate.
8. Effects of cleft lip and palate repair.
9. Vomer section.
10. Trauma
11.  Sickle cell anaemia and Thalassemia Major.
12.  Hormonal conditions. 
13.  Ranula
14.  Horizontal dental base relationship
15.  Mouth breathing.
16.  Vertical Dental base relationships.
17.  Abnormalities of muscle fibres
18. Endogenous tongue thrust.
19. Soft tissues, lip posture. The equilibrium theory.
20.  Strap like activity of the lower lip.
21.  Muscle & Nerve abnormalities.

Crowding and spacing dento-alveolar disproportion
1. Genetic consideration.
2. Malocclusion in primate societies.
3. Effects of civilization.
4. Mesial drift and spacing.
5. Evolution & phylo-genetic change.
6. Attrition and crowding.
7. Hypodontia
8. Ectodermal dysplasia.
9. Failure of the teeth to erupt e.g. Cleidocranial dysostosis.

1. The concept of dental bases.
The idea is that there is a basal part of the body of the upper and lower jaws that is not dependent on the presence of the teeth.
2. Dental base relationship. Now that we have the idea of Dental bases we can have dental base relationships i.e. we can relate the dental bases in all three planes of space so that we have: -
Horizontal. (Side to side) Vertical (up and down) and Sagittal (front to back) dental base relationships.
 In orthodontics we find that we need to talk a lot about sagittal dental base   relationships and that it is a bit of a mouthful so we use the term Skeletal Pattern.
3. Skeletal pattern is the same as sagittal dental base relationship. Up to now it all seemed so easy but here is the problem, if the dental bases do exist they don’t have any obvious landmarks that you can see on a lateral cephalogram.  Cecil Steiner suggested the use of the A point and the B point but neither really satisfies the definition of a dental base. Assessment of skeletal pattern is always a compromise. The vast majority of skeletal discrepancies represent small variations around the normal, which could be easily explained as a mixing of the gene pool.
This skeletal discrepancy can be masked by the adaptive behaviour of the alveolar bone. Sorry, but we now have to mention the long argument about genetics and function it goes like this. 
Hunter took the limb bud of a chick and implanted it into the head. As a result a normal leg grew on the top of the chicks head. Note without any function a normal limb grows. Conclusion the whole growth mechanism is there in the genes. 
But the size of the calvarium is dependent on the size of the brain in microcephaly it is small and in hydrocephalus it is big. Conclusion the size of the calvarium depends on the size of the soft tissue brain it is dependent on function not on genes. (No, you can’t say that the size of the brain is genetically controlled this would not explain why pathological conditions cause alterations in the size of the calvarium) Some bones are susceptible to change by function and others are not.
  Certainly, the alveolar bones can be altered by function that is why when you occlude it is most likely that all your teeth will meet together at the same moment. There are 4 possibilities: -
a) The bones of the jaw are under direct genetic control.
b) The control is Epigenetic that is to say the shape of the bones is a result of the genes acting not directly on the bones but on other tissues such as cartilage.
c) The shape of the bones is controlled mainly by forces generated within the muscles.  (But the muscles may be under genetic control)
d) You have lost interest and want to go on to 4.

4. Specific genetic conditions Apert’s syndrome, Crouzon’s, Trecher Collins, Achondroplasia, Cleidocranial Dysostosis.
5. Pierre Robin’s syndrome is caused by intra uterine pressure on the developing mandible and thus restricting its size as well as causing a cleft palate.
6. Teratogens. A number of chemical agents have been linked with clefts including Aspirin and Valium.  Alcohol is associated with mid face deformity. Excess vitamin D may cause premature closure of sutures.
7. The inheritance of cleft lip and palate is multi-genetic that is there needs to be a set of predisposing genes in place before a cleft develops.
8.  Note that the features that we associate with a cleft i.e. class III with a narrow palate result from the surgery not the cleft un-repaired cleft cases have a wide upper jaw and a class II skeletal pattern. 
9. Sectioning or removal of the Vomer was once advocated as treatment of cleft palate. It seemed to stop all further growth of the maxilla. Imagine the maxilla of a 6-month-old baby with the lower jaw of an adult and you get the picture of the awful result.
10. Trauma. Fracture and fusion of the TMJ causes underdevelopment of the mandible on that side. The centreline moves to the affected side and the occlusal plane tips. As a result the upper teeth erupt more on the unaffected side and the maxilla becomes abnormal. If the TMJ is cut off the affected side and a false joint is allowed to develop the condition may improve. (Evidence that the condyle is not a true growth centre. However increased growth hormone caused Acromegaly? Is evidence that it is?  )
11.  In Thalassaemia & Sickle cell anaemia all the bone marrow expands as much as possible to try to provide enough red blood cells this can give rise to a maxillary overgrowth.
12.  Some Hormones can cause malocclusions see (a) Growth hormone causes Acromegaly (b) lack of thyroid hormone causes an overgrowth of the tongue in cretinism.
13. Ranula’s are associated with a very large mandibular overgrowth.
14. Horizontal Dental base relationship. It is interesting that in the early days of cephalometrics the lateral skull radiograph and the PA were equally common. Now we seldom take PA views. This is because the dental occlusion usually faithfully represents the underlying bony structure. That is to say the cause of a crossbite is usually that the bone of the upper jaw is narrower than the lower. The cause of a scissor bite is usually that the bone of the upper jaw is wider than the lower. However this is not always the case note Thumb sucking, mouth breathing & Clefts.
15. Linder Aronson has shown that Mouth Breathing has an effect on the teeth and jaws. Because the jaws are held apart and the tongue is dropped to the floor of the mouth the FM angle is likely to increase and the upper arch is likely to narrow. Treatment is a bit more of a problem is the average ENT surgeon going to be interested in removing the adenoids. Alternatively, is rapid maxillary expansion capable of widening the nasal floor enough to improve airway? Hass thinks so but most do not. An interesting aspect of this is that the adenoids were once thought to be a major cause of malocclusion the so-called adenoid face was often discussed in the 30’s but by the 60’s was considered to be quite wrong. This is a chicken and egg argument is the upper jaw narrow as a result of the nasal obstruction or is the nose obstructed because the upper jaw (and the floor of the nose) narrow.
16. Vertical dental base relationship. Again, you can go through the same arguments. Is the vertical shape of the jaws directly under genetic control? Or is the shape dependant on surrounding structures that are themselves under genetic control? (Epigenetic) Or is some of the shape dependant on function? We have already mentioned mouth breathing as a cause of increased facial height. There is a so-called long faced syndrome it is suggested that patients with this condition have muscles of mastication with different types and numbers of muscle spindles. Certainly, Proffit shows that these patients have lower biting forces than the average patient but again this could be the result of the condition rather than the cause of it. Vertical dental base relationships are often measured by using the Frankfort-Mandibular Planes angle (FM angle or FMPA) or the Maxillary-Mandibular Planes angle. (MM angle or MMPA). So that these long faced individuals are often referred to as High Angle cases. They are important because although it is very difficult to increase the FMPA angle for most patients it seems easy to increase the angle for high angle cases. That is to say that for patients with normal or low FM angles any increase in facial height which occurs during orthodontics is subject to remodelling for patients who have a FM angle greater than 37º at the start there is a danger that treatment which causes an increase in the FM angle will result in permanent change, which will probably worsen their face and their occlusion. Other measures of facial height are: - [a] that the height of the face from the orbital ridges to the lower border of the nose should equal the height of the lower face (base of nose to chin). And [b] the distance from Nasion to ANS is about 45% of the face height and ANS to Pogonion is 55%. (This method involves a bit of maths and is not really worthwhile except if you have reason to believe that the FM or MM angle is unreliable.
17. Abnormalities of muscles. Apart from the suggestion that long faced individuals have abnormal muscles there are some other conditions that deserve a place in a list of general causes of malocclusion e.g. muscular dystrophy is associated with a high angle unilateral palsies will cause asymmetry. 
18. Endogenous tongue thrust. Some people doubt that this condition exists and if it does it is definitely not common. The concept is that the tongue behaves in an abnormal way pushing forwards between the teeth with great force. The lips have to respond with equal force so that there is excessive lip activity during swallowing. 
19. The equilibrium theory. The basic theory is easy. We know that a tooth will move when a force is applied to it. That is the basis of orthodontic treatment. We know that if the muscles of the cheek or lips are defective for example in cancrum oris or un-repaired cleft lip the dental arches expand.
[image: Cancrum oris : en, én, Én, lové, love, love , love , qp, template,  templatesgedu | Glogster EDU - Interactive multimedia posters]
Fig. the dreadful disease Noma or Cancrum oris can destroy large areas of the face, (This is quite a mild case.) See how without the lips to restrain it the tongue has pushed the teeth forwards



We know that if a cleft lip is repaired the upper incisors are restrained. We know if the tongue is missing or very small the dental arches collapse whereas if the tongue is too large the arch will expand. So, there you have it the equilibrium theory. The teeth are in a position of balance between the tongue on one side and the lips and cheeks on the other. Lip Form is a very important aetiological factor in the occlusion. The full fleshy lips of a Negroid face are associated with low lip pressure and this results in bi-maxillary proclination (Upper and lower incisors are proclined.) The tight lips associated with a class II division ii malocclusion are associated with high forces. Extraction of lower teeth in such patients can allow the powerful lips to pull the teeth back in the face a condition known as dishing in. Two useful measures of lip position are the Aesthetic plane and the Holdaway line.
20.  Strap like activity of the lower lip during expressive behaviour is a bit like the reverse of an endogenous tongue thrust. The idea is that a very few people have this abnormal neuromuscular pattern where the lower lip becomes very tight during smiling which pulls back the lower incisors a very long way. If you ever see one don’t try to retract the upper incisors to the lower they will look awful it is better to leave an increased overjet.
21.  Muscle and nerve abnormalities. Yes, anything that alters the activity of the muscles of mastication, facial expression or the tongue.


Crowding and spacing

1. Genetic consideration. There is strong evidence that the size of the teeth is under direct genetic control. It is now felt that the size of the jaws is under epigenetic control, i.e. that it is controlled by the growth of other structures such as cartilage and muscles that are themselves under genetic control. However it is clear that a part of the size of the jaws relates to their ability to adapt to function. The important thing to note is that the size of the teeth and the size of the jaws although mainly the result of genetic information are not carried on the same genes.
2.  Malocclusions in primitive societies. Were a big disadvantage for example impacted third molars were a common cause of death in the UK before the advent of antibiotics. So you were much better off with no crowding. Living in confined groups, once all the people with crowding had died off with Ludwig’s angina the rest of the population were free to live a less crowded existence. 
3. The effects of civilisation means a mixing of different races because people can move around more. A change to a processed diet so that the need for a good occlusion is less. Also you are now less likely to die from dental infections. Hurray we can all have crooked teeth.
4.  Mesial Drift and crowding. So in our new civilised society the genes are mixing up some people have just the right size jaws for their teeth. Some have teeth that are too big for their jaws so crowding is common. Some have teeth, which are too small for their jaws. But they do not have spacing because mesial drift will close the spaces. Just a few have teeth that are so small that mesial drift cannot cope these few have spacing. So crowding is common but spacing is rare,
5. Evolution and Phylo-genetics. Early primates had 3 incisors and 3 premolars in each quadrant. During evolution the number of teeth have reduced. Monkeys like us have only 2 incisors but keep the 3 premolars per quadrant. Apes have the same number of teeth as us but third molars are seldom missing.
6. Attrition and crowding. P.R. Begg researched into the skulls of primitive Australian Aborigines. He noted [1] they had a huge amount of attrition about 7 mm per quadrant by the age of 12. [2] They never had any crowding at all. [3] There were no cusps on the teeth because they wore down. [4] The third molars erupted at the age of 13 or 14 i.e. all the teeth erupted in an unbroken sequence starting with the first molars and not as ours tend to do in a sequence and then a 6 year break and then the wisdom teeth. He concluded that attrition was a natural state and that the cusps of the teeth were to guide the teeth into occlusion and then wear off. His findings were used to support the idea of extractions and maybe he was right but remember it is possible that the primitive aborigines were living in an abnormal situation e.g. a sandy desert. Other primitive societies do show more attrition than us but less than the aborigines. Stone ground flour seems to be a good way to wear the teeth down. Clearly the more attrition the less the crowding.
7. Hypodontia.
8. Ectodermal dysplasia A complex condition with many variations because of its association with absence of sweat glands it is not a good idea to move to a tropical climate if you have this,
9. General failure of teeth to erupt e.g. in Cleidocranial dysostosis.
7, 8 & 9 are causes of spacing.



Local causes of malocclusion


Wrong number of teeth
1. Too few teeth.
2. Too many teeth…supplemental teeth
3. Too many teeth. …Supernumerary teeth. Academics will tell you of the many different types of supernumerary. In fact there are 2. Those that prevent the eruption of other teeth and those that do not. If they prevent the eruption of other teeth they should be removed as soon as possible. If they are not causing any problems you should not remove them if they are close to the open apex of a developing tooth. It is best to wait until the developing tooth is more fully formed. Erupted supernumeries should be removed unless there is some use for them. Supernumerary teeth close to the roots of mal-aligned teeth should be removed before orthodontic treatment.

Teeth of wrong size.
4. Teeth too big. Have you ever seen any megadont centrals or bifid centrals that looked nice?
5. Teeth too small. Look out for small upper 5’s they are an indication for extracting upper 5/5 rather than 4/4 also there is a special upper 5 MBT bracket just for small upper 5’s (Don’t get too excited we don’t have any)

Teeth the wrong shape.
6. Peg shaped teeth. Nowadays it is the usual practice to veneer peg laterals but it is worth that this is one of the few indications for the extraction of a lower incisor. That is if you have peg laterals and you want to keep them take out a lower incisor and the upper and lower arch will fit together. 
7. Bifid teeth
8. Dens in dente. Is not really a tooth within a tooth. It is an invaginated tooth
9. Dilacerations
10.  Others; e.g. fused teeth, oriental premolar. (proper name the Leung premolar)

Teeth in the wrong position.
11.  Transposition. Usually in the canine region often partial. If you try to correct them warn the patients it takes a long time.
12.  Abnormal crypt position. Seems often to involve 5’s that are sometimes so displaced that they appear like circles on the OPG.
13.  Abnormal path of eruption. Classically the maxillary canine although the strange behaviour of the lower 5 when the 6 has been extracted is worthy of note. This is a big subject the basic principle is that you should formulate the possible treatment plans and estimate the time each will take together with the appliances and surgery which will or which may be needed. In order to do this it is necessary to ascertain the position of the tooth if it is unerupted. The most sensible treatment plans should be discussed with the patient and parents. To open the space for an unerupted palatal canine, uncover the tooth or attach chain, pull the tooth down and move it into the correct position seldom takes less than 3 years.  So that when the canine is in a poor position and there is significant crowding or an increased overjet it is often better to extract the canine and close the space.

Problems with deciduous teeth.
14. Early loss.
15. Failure to shed.
16. Trauma to deciduous teeth.
17. Submerging deciduous teeth.  Sometimes ankylosed teeth can be used as anchorage. Linda Shaw likes the term infra- occluded but to be really picky about this an infra occluded tooth is below the occlusal plane and a submerged tooth has been up at the occlusal plane but has dropped down because it is ankylosed an impacted 8 is infra-occluded but not submerged.
Problems with permanent teeth.
18. Loss of 6’s. Wilkinson once suggested the extraction of all four first molars as a treatment of crowding. Certainly, where all the first molars are extracted before the age of ten and a half it is usual to see well aligned arches. Perhaps this is because the teeth erupt from the front back (more or less), which seems a more logical order. Wilkinson’s suggestion never caught on perhaps due to the problems of extraction of such large teeth in a child but probably due to problems in prediction; would there be crowding? Would the canines erupt? When caries rates were higher loss of all the permanent molars was often a good method of treatment. It still has its place. In a child aged 8 to 10.6 with mild to moderate crowding and a class I malocclusion. If one or more of the first molars are of poor long-term prognosis and all other teeth are present advice the extraction of all four first molars. Even in a class II division I case you could consider the extraction of the first molars and fit a functional appliance. In class III cases you could push the incisors over the bite and then extract 6’s. In the 1970’s we had lots of rules to cover the extraction of 6’s under different circumstances but now it seems more sensible to think what damage can be done by loss of a 6 in a child. [a] The loss of a single upper molar. The 7 drifts forwards and rotates there may be a tiny effect on the centreline. [b] Loss of both first molars on one side. Both 7’s drift forwards with variable amount of tipping and rotation. The lower 5 often drifts back and both the centrelines shift a little. [c] Loss of a lower first molar only. The upper first molar over erupts into the socket of the lower molar, the lower 5 drops back and may tip under the over erupted upper 6. The lower 7 cannot come forward because of the over erupted upper 6 and tips forward into a hopeless position. The upper 7 and 5 may fail to occlude because the lower teeth are so tipped. Because there has been no forward movement of the molars the 8’s may be impacted. It is possible that the extraction of lower 6/6 in a child will lead to the loss of function in 16 teeth. A sensible rule would therefore be IF YOU ARE EXTRACTING A LOWER MOLAR IN A CHILD UNDER 11 YEARS OF AGE YOU SHOULD ASK YOURSELF WHY AM I NOT EXTRACTING THE OPPOSING UPPER MOLAR. Some textbooks suggest the extraction of lower 6/6 in class II cases. The idea is that upper 6/6 should be extracted at a later date as part of appliance treatment. This may be a good idea in a patient with a history of good attendance at the dentist. Perhaps where the molars are hypo plastic but it is a bad idea for patients who have not been good attenders or where the caries rare is very high. For these patients it is better to go for extraction of all the first molars. Even if they do present for treatment at a later date there are still plenty of options e.g. functionals, EOT or even loss of further teeth.

19. Trauma to anterior teeth. This is a huge subject so a few observations. If an anterior tooth suffers minor trauma in a child it is best to restore it with care cover exposed dentine with CaOH before using etch then restore the tooth form if it is left too short it may be out of control of the lower lip. If a tooth has a hopeless prognosis don’t spend 20 visits messing about with it. If a tooth must be lost do you want to close the space or keep it open? If you are thinking of closing the space you must show the patient and parents pictures of what it would look like. You must also arrange any veneers you might need. If you are planning to hold the space you must consider the orthodontic aspects. Will sound teeth need to be removed? Will the parents agree to that? Will the patient have to spend 18 months with a large gap at the front of the mouth? Are there any ways this could be avoided? The final result will only be as good as the final restoration who will do it? Who will pay for it? How long will it last? Finally what about the provision of a denture for a child who knocks out a front tooth. If you are planning to close the space this is unhelpful even if you are planning to open the space it is not essential. The idea is a throwback to the days when most orthodontic appliances were removable plates. Then shifts of the centreline were a big problem. With fixed appliances even if the three remaining incisors spread themselves out over the space then it only takes a push coil to get them into the correct position. So a denture is a good idea if the patient would be upset without one but for the patient who breaks the tooth of it 3 times a week and has denture stomatitis don’t bother. If the central space completely closes and you want to open it up this is not hard to do with fixed appliances and if you are thinking of implants this may be a super desirable method because the alveolar bone will appear when the space is opened.
20. Impaction of upper 6’s Dis-impact the teeth if you can but don’t be afraid to extract the upper e’s. Yes the 6 will rush forwards but you can always push it back with a screw plate if you have to. The worst thing to do is to leave the 6 until the e is lost it will probably never erupt.
Problems with soft tissues.
21. Persistent labial fraenum.
22.  Other fraenae often in the lower 4 region.
23.  Tumours
Habits
24. Digit sucking. Effects of thumb sucking are [1] increased overjet. [2] Reduced overbite or anterior open bite. [3] Retroclined lower incisors perhaps with crowding. [4] Proclined upper incisors perhaps with spacing. [5] A crossbite. [6] A tongue to lip swallow. Stopping thumb sucking in a child under 9 years of age is unrewarding. Such children have no real concept that the treatment is for their long term good. If you give them a removable appliance they will take it out and suck their thumb. These children are best left many stop anyway. If the problem is really severe then use a fixed appliance with a goal post in a Nance button.  You can also stick spikes onto the palatal surface of the upper incisors Dave Bernie says this works quite well. Children aged 9 and over often respond well to the fitting of a simple removable appliance as well as stopping the habit it can be used to undo some of the effects of thumb sucking by using [1] a mid-line screw. [2] A labial bow to retract the incisors and close the space. The oral screen can also be used to stop thumb sucking
25. Nail biting. (Is this the only orthodontic tutorial to come to a nail-biting finish?)






Class I malocclusions
Definition
A malocclusion (i.e. Not an ideal occlusion or a normal occlusion) where the tip of the lower incisors occludes or would occlude (if the overbite is incomplete) on the middle one third of the palatal surface of the upper incisors.


10 Things you might see in a Class I malocclusion
1. Crowding. In sufficient space in the dental arches to align the teeth. Treatment is by extraction, expansion, inter-dental stripping, retaining leeway space when the deciduous teeth are lost and distalising the molars.
2. Spacing. Natural spacing can occur even when all teeth are present but it is less common than crowding because a process called mesial drift will close up small spaces.
3. Hypodontia. Clearly gaps are more of a problem when teeth fail to form. Third molars, upper laterals and lower second premolars are the most common teeth to be missing.
4. Failure of teeth to erupt. The classic problem involves the upper canine teeth.
5. Anterior open bite. It is more common in class II division I and class III malocclusions but can occur in class I Causes are: A long face, Thumb sucking, a large tongue or tongue thrust and previous orthodontic treatment.
6. Crossbites. Again more common in class III malocclusions a crossbite is where the lower teeth bite outside the upper.
[image: File:Crossbite.jpg - Wikimedia Commons]
7. Scissorbite. This is where an upper tooth bites completely outside the lower.
[image: Scissor bite in a young patient treated with an orthodontic-orthopedic  device. A case report. | Semantic Scholar]
8. Asymmetry. Again, this can occur in any type of malocclusion note the three different causes. 1. There is a true facial asymmetry. 2. The teeth are shifted to one side perhaps because of early loss of deciduous teeth and 3. There is a unilateral crossbite with a displacement on closing.
9. Impacted teeth. As well as maxillary canines which go astray teeth may impact on neighbouring teeth. Common in lower wisdom teeth but not rare in lower second molars.
10. Diastema. A gap between upper central incisors is so common it has a special name it can occur even when there is no spacing elsewhere.
[image: A Combined Approach for Diastema Closure - styleitaliano.org]

Some notes on the extraction of teeth.
The teeth that have been removed must match the molar relationship
[image: PS_k_0120]
Class I molars will fit with a premolar missing in upper and lower jaws

[image: ]
Class II molars fit with a premolar missing in the upper jaw only.

[image: http://cdn.orthodonticproductsonline.com/orthodon/2014/11/4.gif]
Class III molar relationship fits with extraction of lower premolar only



Class II division 1 malocclusions
Definition
A malocclusion where the tips of the lower incisors occlude or would occlude (if the overbite is incomplete) palatal to the middle one third of the palatal surface of the upper incisors and where those upper incisors are normally inclined or proclined.
Causes
1. Skeletal II base
2. Lip trap
3. Digit sucking
4. Mouth breathing
5. Failure to shed of deciduous incisors
6. Pathology (e.g. un-repaired cleft lip)
Treatment
1. Functional appliances
2. Extract teeth (usually upper 4/4) and close space. This will reduce the overjet.
3. Headgear
4. Surgery, Mandibular advancement
Features
Remember as well as the increased overjet Class II div I can have all the features described in class I such as crowding, spacing extra teeth etc.
Camouflage
A term introduced by Profitt it implies that in a case where the maxilla was normal and the mandible too small orthodontic treatment was carried out extracting upper 4/4 moving the upper incisors too far back. You get the idea?  This may look better because you see the upper teeth relative to the lower teeth but it runs the risk of producing a poor profile. Actually, the key is the naso-labial angle which should not be greater than 95°

Class II division 2 malocclusions
· DEFINITION.
British Standard Definition: - The tips of the lower incisors occlude posterior to the middle one third of the palatal surface of the upper incisors and the most proclined upper central incisor is retroclined.
· FEATURES
SKELETAL. The patient would probably have had a mild to moderate class II dental base relationship at the time of the eruption of the incisor teeth. (i.e. at the time that the incisor relationship develops.) By the time the patient presents for treatment there may have been further growth. Growth tends to be forward in the mandible in these cases so that the skeletal pattern may become class I or even mild III. 
The vertical dental base relationship shows a normal or reduced face height (i.e. the FM angle is usually reduced.) Patients with a reduced face height are more likely to have competent lips which are an important aetiological factor.

DENTAL
The upper central incisors are retroclined and may be crowded because the central incisors are pushed back by the lip as they erupt the lateral incisors erupt labial to the centrals and short of space. This often causes a mesio-labial rotation. Sometimes their path of eruption is so displaced that they erupt above the lip line. Unrestrained by the lower lip they become proclined. The upper canines are often buccally placed and the combination of the retroclined centrals, rotated laterals and buccal canines gives the upper arch a square shape. Failure to erupt of the canines is more common in class II div ii malocclusions. 
The lower incisors are trapped behind the uppers and cannot come forwards. If the mandible grows forwards relative to the maxilla the lower incisors will be forced to retrocline and crowd further.
The buccal segments tend to be class II because of the skeletal pattern.
SOFT TISSUES
The lips are competent or mildly incompetent but they are always held habitually together. The lip line is high. There is often a marked chin button and a labio-mental fold. 
The jaw looks square with well-developed Masseter muscles 
OCCASIONAL FEATURES: -
Scissor bite. 
Gummy smile. 
Soft tissue trauma behind the upper incisors. 
Pronounced chin button

Aesthetics and class II division ii. 
 People with class II div ii malocclusions can have attractive faces and the aesthetics of the smile can be good. Patients presenting for treatment seldom complain about the deep overbite or the lower incisor crowding. Some may need no treatment. For others perhaps upper arch alignment maintaining the class II division ii incisors may be suitable (although I don’t really like doing this kind of treatment). The question is how much of a dental health problem is the overbite.

Gingival trauma and class II division ii. Which of the following would you advise:-
1. Patients with severe class II div ii malocclusions should be told that if they don’t have orthodontic treatment their teeth will drop out at an early age.
2. Patients with severe class II div ii malocclusions should not be offered orthodontic treatment unless they have a good oral hygiene and do not smoke.
3. Patients with severe class II division ii malocclusions should be told that there is little risk of losing their teeth to periodontal trauma if they have a good oral hygiene and do not smoke.
4. Patients with severe class II division ii malocclusions should be told that orthodontic treatment may reduce the risks of losing their teeth at an early age due to periodontal disease. But that good oral hygiene and not smoking were more important factors.

Perhaps you see the problem, children with class II division ii malocclusions don’t seem to show gingival trauma but if at a later date they do suffer from gingival inflammation behind the upper incisors. (Usually due to smoking) the lower incisors will be biting into the swollen gums. This causes further swelling and a rapidly progressing disease causing early loss of the teeth. Quite rightly we exclude patients with poor oral hygiene from orthodontic treatment. Which probably means that our patients were at quite low risk in the first place?
· TREATMENT OBJECTIVES 

Selwyn Barnett’s views seem to be the popular ones at the present time but I think it is worth remembering that they are just a theory. He feels that it is the point where the lips contact the upper incisor that is important. This is the position of balance between the lips and the tongue supporting the teeth from behind. He suggests that if you intrude the upper incisors then there is scope for proclining the lower incisors without pushing the dentition forwards into the lips. His seems to make quite good sense. Actually in a growing individual it might not be necessary to intrude the upper incisors as vertical growth of the face might allow a similar change.

To achieve a stable inter-incisal angle you might consider working to an ideal of 135º. Or you could consider Houston’s idea that a perpendicular from the centre of the root of the upper central incisor (centroid) to the functional occlusal plane should lie behind the lower incisor tips. 

[image: class ii div ii]
Fig 4. Proclination of the lower incisors does not necessarily move them out of a position of balance between the tongue and the lower lip.

· LOWER INCISOR POSITION IN CLASS II DIV ii
If you remember this is one of the situations where even Dick Mills (professor Richard Mills to you) said it was sensible to bring the lower incisors forwards. The question is how far. Raleigh Williams would say to APo plane and others suggest APo +1 or 2. Radney suggests that the lower incisor should be on the N-A plane. Devotees of Little ( Bob not Rachel) would say that they will not be stable wherever you put them so put them in the most aesthetic position and keep wearing those retainers. The most aesthetic position would perhaps be where the lower lip is supported to be just behind the aesthetic plane.

· Extractions and II division ii
Be careful with extractions in the lower arch in class II division ii cases especially if the FM angle is less than 20º. It is worth remembering that you can always extract half way through the treatment when the bite is open. (Called therapeutic diagnosis) The problem is that the bite opens more easily if the teeth are being proclined and by contrast if you have excessive space in the lower arch the bite can be very difficult to open. If there is any doubt it is a very good idea to start non-extraction and open the bite. Then take another lateral skull and re-assess the need for extractions. To avoid looking a fool, tell the patients what you are doing rather than suddenly announce that they need teeth out half way through the treatment. 

Class III malocclusions
Definition
 In a class III malocclusion the tips of the lower incisors occlude or would occlude [incomplete overbite] anterior to the middle on third of the palatal surface of the upper incisors. Thus, this group includes patients where the overjet is reduced, edge-to-edge and reversed.


Aetiology
The cause of class III malocclusions is nearly always skeletal. But it would be wrong to consider that it is always due to an increased development of the mandible with a normal maxilla. In some cases the maxilla is too small and the mandible is normal. There is also the possibility that both the mandible and the maxilla are of normal size and the error is in the positioning of tempero-mandibular joint. In fact, all three situations are probably quite rare and in most cases there are quite small variations in all three which add together to make a class III malocclusion.

A large number of pathological conditions can give rise to a class III malocclusion: -
Bony disorders such as Achondroplasia
Endocrine disorders such as Acromegaly and infantile Hypo-Thyroidism.
Disorders of the tongue such as Amyloidosis
Cleft lip and palate are associated with a class III malocclusion. [Although it is scar tissue following the surgery that produces the class III skeletal pattern]
Genetic conditions such as Downs syndrome.
Although it is not a common condition Acromegaly deserves a special mention. It results from a tumour of the Pituitary gland occurring after the fusion of the epiphyseal plates of the long bones. The mandible and the bones of the hands and feet are affected by the raised levels of growth hormone. If undiagnosed the patient may seek orthognathic surgery. Their condition makes them an “at risk” patient if surgery is carried out before the tumour is removed. 
You need to add iatrogenic
Incidence
According to Foster and Day 1974 class III malocclusions make up about 3% of the population of the UK {based on Shropshire school children} You need to be a little careful because in some populations especially Chinese the incidence is much higher.
Foster & Day
Class I = 44% 
Class II div I = 27%
Class II div 2 = 18%
Class II indefinite = 7%
Class III =3
They had an additional group postural class III of 0.3%

Features
1. Class III skeletal pattern. As already noted almost all class III malocclusions have a class III skeletal pattern. An exception may be the rare postural class III malocclusion which is due to early loss of the primary molars in the primary dentition. If all the deciduous molars are lost the child may posture forwards to achieve a good biting contact on the deciduous canines. Of course, a forward displacement on closing is a common finding in class III malocclusions but notice here that there is no underlying skeletal class III base. This postural class III was rare even in the high caries 60’s and 70’s now it must be very rare indeed.
2. Soft tissue compensation. Consider a typical case, the upper jaw is underdeveloped so that the upper incisors are closer to the tongue which proclines them. The lower incisors are closer to the lower lip which tends to retrocline them. Note that this tends to mask the apparent severity of the class III malocclusion, in a mild case the overjet may be normal. In a moderate case the overjet may be edge to edge while a reverse overjet with no posture indicates a severe class dental base relationship. For this reason it is widely held that patients who cannot achieve an edge to edge bite are beyond the scope of ordinary treatment.
3. Forward Displacement on closure. Where the overbite is positive the development of a mild class III skeletal pattern brings the incisors into an edge to edge relationship. If the incisors contact with no posterior tooth contact there is a danger that the incisor teeth will be overloaded. A forward displacement of the mandible on closing is a reflex protective response. It brings the mandible forwards making the malocclusion look more severe. If the initial contact is eliminated by pushing the incisors over the bite the displacement will also go. [ If class II patients are posturing forwards on the lateral skull cephalogram orthodontists will take another film, so it is a mystery to  me while the same orthodontists will decide on surgery in a borderline class III case based on a postured film.]
4. Upper arch crowding. If there are no missing teeth the small maxilla is often associated with crowding. The lateral incisors are often palatally placed and the canines can be very buccal. It is often the buccal canines that cause the patient to seek treatment. Patients may ask for the buccal canines to be extracted but in some cases this will cause a dropping backwards of the incisors and a worsening of the malocclusion. In any case as the incisors are moved forwards the space available for the canines will increase.
5. Missing and small teeth. Peg shaped and missing lateral incisors have an association with class III malocclusions. It may be that the central incisors drop back due to a lack of support.
6. Crossbite. The lower arch is often wide and ample with little or no crowding. The upper arch is often small and narrow with crowding. This can lead to a crossbite. If the difference is small the molars will meet cusp to cusp. This initial contact will lead to a displacement to one side. The result is a unilateral crossbite with the lower centreline moved to that side. In some cases the patients face may look asymmetrical with the teeth in occlusion, but this appearance disappears when the jaws are wide open. It may also disappear if an appliance with a posterior bite plane is fitted. Note that a mid line expansion device is needed to correct the problem. Where the problem is more severe there may be a bilateral crossbite. Usually there is no associated displacement on closing and as a result there is no absolute need to correct the problem. This perhaps fortunate as the treatment is associated with quite a high relapse rate.
7. Molar Relationship Often it is class I or only very slightly class III. If the molar relationship is a whole unit class III it often indicates a severe class III malocclusion.

Diagnosis

If you have a lateral skull radiograph taken with the mandible in the most retruded position you should be able to spot those cases which are unsuitable for orthodontic treatment [without surgery]. Kerr suggests that an ANB angle of -4º represents the border between orthodontic and Orthognathic cases. (Beware the radiograph must be taken with the mandible in retruded contact position) But you have to take into account the possibility of unfavourable growth. A family history of a severe class III malocclusion is a poor sign. If you don’t have a lateral skull radiograph then the old rule that a patient who cannot achieve an edge to edge bite is beyond the scope of simple orthodontics is a good guide if perhaps a little over cautious. 

Dental assessment
Start with the lower arch. Significant crowding should be treated with extraction. A bold approach perhaps extracting the lower first premolars where the crowding is quite mild may allow for a little dropping back of the lower incisors which would assist treatment. If the molars are class I then same number of teeth must be extracted in the upper arch as the lower. If this means the extraction of premolars then consider the extraction of upper 5/5. As the upper first premolars and canines are retracted anchorage loss drives the incisors and molars forwards correcting the malocclusion. Just occasionally the extraction of a lower incisor is indicated. I would sum up the indications as follows: -
· A non-growing patient.
· Not suitable for surgery or has decided that surgery is out of the question
· The upper arch is satisfactory
· The buccal segments are well slotted in
· The lower incisor are not too retroclined.

Treatment

1. Removable appliances to push incisors over the bite. Use a 0,5 mm Z spring cribs on 6/6 and a Southend clasp moved to the side so that it doesn’t interfere with the tooth movement.



	







2. Pushing all the incisors over the bite. Two screws set as shown will procline the incisors, expand the molars and open more space in the canine region.











3. Fixed appliances.
The problem is that all class III malocclusions occur in patients with a class III skeletal pattern. If you look at a typical case the upper incisors will be proclined and the upper canines and premolars mesially tipped. The lower incisors will be retroclined and the lower canines will be tipped distally. If you bond the patient up with “straight wire” brackets the upper arch will be moved back and the lower forwards as the teeth upright to the inclinations prescribed in the straight wire prescription. The truth is that Straight wire is a no compromise treatment it works on skeletal I cases and it will work on mild skeletal II cases because there is some bone behind the upper incisors so that it is possible to bodily retract the upper incisors. It does not work in class III cases because you neither bodily retract the lower incisors nor move the upper incisors bodily forwards. [There is no bone behind the lower incisors or in front of the upper incisors]
But you can modify the prescription by: -
· Mild class III case MBT prescription. Swap the right and left lower canine brackets over. This allows the canines to be 3˚ retroclined. The MBT prescription has -6˚ of torque on the lower incisors which is helpful.
· Mild case Roth prescription. If you swap over the brackets on the lower canines the lower canines will tip back at 7˚ and I think this looks a bit excessive. For a mild case I prefer to use premolar brackets with 0˚ of tip. You can overcome the problems of the wrong torque by never using a thicker wire than 0.016 x 0.022” this allows the lower incisors to tip back despite the 0˚ of torque in the brackets. The upper arch is helped by the high tip on the upper canines.
· More severe case that has declined surgery.  Use MBT canine brackets on upper 54/45 and Roth canine brackets on upper 3/3. If you have them, put super-torque brackets on upper 1/1. In the lower arch but swapped around canine brackets on 543/345 to tip every tooth distal by 3˚. A word of warning.  If you treat a borderline surgical case with orthodontics only, Don’t go for a deep bite if growth is unfavourable it may become traumatic.
You can modify the treatment planning by: -
· Extract further back in the upper arch than you would in a class I case.
· Differ extractions in the upper arch until the upper incisors have come over the bite.
· Be rather bold with the extractions in the lower arch

You can modify your treatment by: -
· Start alignment in the upper jaw first. Lower incisor alignment tends to bring the lower incisors forward
· Place cement over the lower 6/6 this frees the occlusion and will rotate the mandible down and back making it less class III
· Close the lower space as soon as possible. [n.b. If you have been doing an upper 5/5 lower 4/4 class III case and think you still have a lot of space in the lower you have been working through the wrong arch sequences. In the upper you go 0.014 NiTi, 0.016 x 0.022 NiTi , 0.019 x 0.025 NiTi and then 0.019 x 0.025 steel But in the lower you should go 0.014 NiTi then 0.014 steel with circle hooks and Intra elastics. Then each visit you go up an arch, 0.016 steel with circle hooks and intra then 0.018 and finally 0.016 x 0.022 posted steel which is your working arch in the lower. By this time all the space in the lower jaw will be closed and in most cases the class III incisor relationship will be corrected. Only then should you consider class III elastics
· Only close upper spaces when a normal incisor relationship has been established.

[image: ]

Be afraid of class III elastics. Remember upper molars love to come forward and lower incisors quite like to drop back; upper incisors also quite like to erupt. All these may be helpful in a class III case but it is easy to overdo them. You might think that a class III patient would call you for advice before the overjet reached 10 mm but don’t bet on it. I suggest you always close the lower arch space first. Short class III elastics are harmless and useful in slotting in the buccal segments they do not cause anterior open bites in fact they close them up.

[image: ]

There is a limit to the value of camouflage if you try orthodontic treatment on too severe a case you will find that the lower incisors are too retroclined and the upper incisors too proclined. Even worse the occlusion may be unstable and tend to relapse. If there is a positive overbite this will cause a traumatic occlusion. If you are forced to try to produce an orthodontic result in a surgical case correct the malocclusion as much as possible [procline the upper incisors to a maximum of 125˚, retrocline the lower incisors to no less than 75˚ (MM angle of 27˚)] but deliberately avoid a deep overbite.

4 Rapid maxillary Expansion
If there is a crossbite consider RME it tends to cause an opening rotation of the mandible making the patient less class III
 
5. Surgery
Orthodontically all we need to do is to align the arches and decompensate i.e. get rid of the soft tissue compensation. Then after the surgery try to guide the teeth into a good functional occlusion. Some cases look very good and are stable but not all. In particular very high angle cases with high Gonial angles fare less well than low angle cases. Again there is a whole tutorial on Orthognathic treatment. 
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Maxilla forward at Le Fort I level
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Mandible back sagittal split osteotomy

6. Do functionals have anything to offer?   Very little.

7. Face mask therapy
Don’t be frightened of using the Delaire facemask or other forms of reverse headgear. They are not difficult to use. The problem is it is difficult to motivate the patient to wear them. The Delaire mask has a pad on the forehead and a cup shaped pad on the chin. The frame has hooks onto which elastics can be attached. In a typical case you would use elastics from the upper 6/6 to the facemask to pull the upper molars forward. You could envisage using it for class III cases to advance the upper dentition and in Hypodontia cases. If only they looked a bit sexy they would be quite useful but I have never had much success in persuading patients to wear them for some reason they don’t want to look like Hannibal Lecter.
A chin cap pulls the lower teeth back a little probably by squeezing the lower lip some people claim that they reduce Mandibular growth but they are probably wrong.
The sec III appliance I was impressed with the results achieved by this simple appliance which was shown at the EOS in 2002. The appliance is just an upper and lower splint fitted over the teeth with a flat occlusal cover. There are hooks for elastics in the upper molar and lower canine regions and very light elastics are worn during the day with very heavy elastics at night. Of course, the heavy elastics tend to pull the splints off the teeth so a chin cap is worn at night to hold the teeth in contact.

8. The inclined bite plane.
If you are ever asked to push the incisors over the bite for a child with quite severe learning difficulties. Use a silver splint on the lower incisors with an inclined bite plane. They work quite well but reduce the overbite a bit. Remember you need holes over the occlusal surfaces to take a band remover or flat plastic to get the splint off after treatment. I have used plastic ones but they can break on tough patients.
Growth and class III malocclusion
Remember they tend to grow more class III
Functional appliances a potted history
[image: ]
This is Viggo Valdemar Andresen1870-1950 a dentist of Danish extraction.
In 1908 Andresen carried out fixed appliance treatment for his own daughter. The alignment was OK but there was a residual overjet. He removed the fixed and fitted a retention appliance that looked like this:
[image: msotw9_temp0]
The technician assumed that the overjet had been fully reduced so it was made to a normal overjet i.e. the bite was postured. She wore the appliances as directed and after a few months….
The overjet reduced. He called his appliance the active retainer or activator
Claimed advantages of the Andresen appliance
1. Could be used in mixed dentition
2. Worn only at night
3. Long gaps between appointments necessary
4. Lighter forces less tissue damage
5. Habit breaking
6. Cheap
7. Less training required

Disadvantages
1. Only works in very compliant patients
2. Cannot align crowded teeth
3. Does not work so well in older patients
[image: http://orig12.deviantart.net/bfd7/f/2012/165/8/0/the_story__so_far_by_zhantora-d53h55k.jpg]
Danish Father Christmas lookalike, Viggo Andresen, discovers a removable appliance made to a postured bite can reduce overjets. Together with relief of crowding by extractions it offers a cheap easy way of treating malocclusions and he is appointed director of orthodontics in Norway. 
Together with Austrian Periodontologist Karl Häupl they produce a book about this treatment. As well as the Andresen appliance you may also hear this called an activator, a Monobloc or a Norwegian plate. The problem is that this appliance is too bulky to wear during the day and easy to spit out during sleep. So, the success rate is poor. What can you do?
Well you could try:
· Making the appliance too big to spit out
[image: ]
The Harvold appliance
· Reduced activators. Make the appliance smaller so it would be possible to wear it during the day
[image: ]
The Bionator designed by Balters is smaller and robust
[image: msotw9_temp0]
The Bimler is Similar!

· Making the appliance stay in place. Well after 1953 you could add Adams cribs
[image: http://www.universal-dental-techniques.com/Web_page/Medium_Opening_Activator/IMAG006.JPG]
This is the medium opening activator
· Add headgear with a high direction of pull to hold it up
[image: http://pic.pimg.tw/magiclab/1386685496-896958419.jpg?v=1386685497]
The Teucher or Teucher-Stockli appliance
[image: http://www.ortholab.nl/en/images/producten/vanbeekappliance1-g.jpg]
The Van Beek appliance
Both these appliances combine headgear with functional appliances

· Making the appliance easier to wear. The two-part functional appliance
[image: ]
The original Clark twin block had lower blocks than are now used in most institutions it also had headgear and a kind of class II traction from the lower appliance to a spur on the headgear. But the two-part design made it possible to eat and talk with the appliance in place. 
.
[image: ]
This is a Frankel appliance. Note it has pads to hold the lower lip away from the lower incisors to allow them to come forwards and buccal shields to hold the cheeks away to give some expansion. It is made to a postured bite and has occlusal stops to prevent the eruption of the upper 6s. (This one is a FR1c, but more of this later)

[image: ]
At Burton we modified the Dynamax and even used fixed in ones but in my hands they are not as successful as button and bead appliances

The lip bumper is a myo-functional appliance. It holds the lip away from the lower incisors allowing them to procline and transmits the force to the molars moving them distally. Add hooks for class III traction from the upper 6s (supported by EOT) and you get the Denholtz appliance.
[image: https://img1.cgtrader.com/items/123854/45c87e9946/large/digital-lip-bumper-appliance-3d-model-stl.jpg]
· Fitting the appliance  to the teeth
[image: ]
The Herbst appliance
Presented in the International dental congress in Berlin in1905. But you will remember that the Germans were otherwise engaged between 1914-1918 and again between 1939-1945. The Herbst appliance was largely forgotten until it was revived by Pancherz from 1979 on. The original Herbst appliances were made of gold and German silver. In many ways this appliance is absolutely brilliant:
1. It’s fixed in so compliance is not a problem
2. It opens the bite only in cases where the molars are out of contact in protrusion
3. It is not showy
4. The condyle cannot go back in the fossae so if this causes growth modification then you would expect it to work brilliantly 
However there are two big snags:
1. When the rod hits the base of the tube there is a sudden jolting shock which tends to break the brace.
2. After some tooth movement it is possible for the patient to get stuck with their mouth wide open.
What you need is a stress breaker:
[image: ]
Like a Jasper Jumper
[image: http://patelbeachesorthodontics.com/wp-content/uploads/2014/02/forsus-springs-250.jpg]
Or a Forsus spring
These work OK but tend to break. At least it is the spring that breaks rather than the whole appliance.
There are some more like the Klapper Super-spring and the Gentle Jumper.  Which I have never tried.
The Eureka spring is too gentle it does not advance the mandible so I think you should see it as an alternative to class II elastics 
[image: http://www.eurekaortho.com/images/products1.gif]
Inside the tube is a NiTi push coil.
At the 2023 BOC Ama Johal gave a paper comparing Twin Blocks with a modern type of Herbst with a telescopic advancer (Hanks Herbst from American orthodontics). On the face of it the Herbst appliance was best in as much as the patients preferred it. I feel the lab work excellence was a factor.







[image: ]
Meet the family  Yes if you are interested there are a lot

 How does a functional appliance work?
· Postured bite holds condyle out of fossae. So the condyle tries to grow back or the fossa remodels
· Postured bite removes lip trap. So the upper incisors are no longer proclined by the lower lip trying to make a seal and the lip will come forwards over the upper teeth to pull the incisors back
· Postured bite is accompanied by muscular force trying to pull the mandible back. The plate transfers this force to the upper teeth. (so, it is rather like class II traction)
· Muscle and soft tissue is stretched (certainly true of increased opening appliances like the Harvold)
· Shields hold muscular forces away from some teeth and direct it onto others
· Stepwise advancement (a theory by Urban Haag and others that advancement brings about a burst of growth at a cellular level which lasts 12 weeks. So keep advancing a few mm at a time every 12 weeks)
· Allow lower teeth to erupt and they will drift mesially correcting a class II relationship
How does a functional appliance open the bite?
[image: msotw9_temp0]
Andresen .cut grooves to allow upper teeth to erupt distally and lower teeth to erupt mesially.
[image: msotw9_temp0]
The Harvold appliance stops upper teeth erupting, but allows lower teeth to erupt and drift mesially
[image: msotw9_temp0]
Medium opening activator has nothing over the lower posterior teeth so it always opens the bite
[image: http://orthoams.com/Orthodontics_Art_Meets_Science/AMS_writing/Entries/2010/6/15_Clinical_use_of_Twin_Blocks_files/droppedImage.jpg]
Twin block causes posterior open bites which, if you fit a Hawley, close by eruption of the lower teeth. Many advocate an inclined bite plane (a recognition that some of the change is due to posture because if the bite is really edge to edge the teeth would not bite on the inclined plane)

Managing a Twin block case
Ideal age start just before growth spurt
[image: msotw9_temp0]
This is the original Clark Twin Block
Most modern cases are modified Clark Twin Blocks. The blocks are bigger about 6mm high and we don’t use a labial bow. Retention in the lower appliance may include
[image: msotw9_temp0]
An acrylated labial bow (which I like)
[image: msotw9_temp0]
A splint type (Wigglesworth) which I also like
[image: msotw9_temp0]
And Ball hooks which I think are ballhooks
The appliances have an upper mid-line screw to expand the upper arch but I think it is a mistake to start turning the screw until you have achieved some overjet reduction.
[image: https://thumb7.shutterstock.com/display_pic_with_logo/83138/83138,1242596818,5/stock-photo-boy-magician-30412981.jpg]
Seems to me that there is a lot of hocus pocus about functional appliances. And people have very strong views about when to start and when the appliances should be worn. Also on how far you should reduce the overjet and with what appliance you should retain after overjet reduction. There is also a big variation on how long some people hold the change before starting on fixed appliances. (Bob Lee suggests 15 months. Seems a long time to me)
Here is the problem:
· The twin block makes you posture forwards
· The twin block causes posterior open bites to develop
· It is often hard to tell if the overjet reduction is real or is there still an element of posture
· If there is a posture and you extract upper 5/5 lower 5/5 and start fixed appliances you may be sorry 
Button and bead appliance
A simple brace for the simple people of Burton on Trent.
First a case
[image: ]
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So an 18 mm overjet reduced non-extraction in less than 2 years. Seems OK to me but I have to say that when I submitted cases for publication the referee said “ I see no point in this appliance when we have the Twin Block” The kind of open scientific mind-set that we need in orthodontics.
The theory
When your twin block patient is asleep with his mouth open the appliance is not working. When he is speaking the mandible is not held forward so the appliance is not working. It is not in his mouth for cleaning and sports and although he says he wears it for some foods the truth is he takes it out for anything more difficult than a mint.
This a big problem in Burton because eating, sleeping and talking occupies 99% of the day,
The appliance is a simple upper splint with a 4mm bead made of flowable composite, Tp Orange class II elastics are worn throughout treatment so the appliance is still working in sleep and talking. It is even possible to make soft splint versions for wear during sport (only worthwhile for a very keen sportsman)
[image: ]
For II div ii align the upper incisors first
[image: ]
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Frankel Appliances
Rolf Frankel was a nice man. He worked in East Germany before the fall of the Berlin wall. Edgewise fixed appliances were not possible, so he invented appliances using the materials he had to correct the malocclusions he saw. I had the privilege of talking to him for a while at a BOC. He was very modest about his achievements and felt straight-wire treated class II div ii malocclusions better than he could. His appliances were:
FR1 a…..class I molars and a deep bite
FR1 b…..Class II div I with overjet of less than 5mm
FR1 c…..Class II div I with overjets greater than 7mm
FR 2 ….. Class II div ii (they have a wire behind the upper incisors to prevent them from retroclining and may have little tucking in springs to tuck in the laterals.)
FR 3 ….. for class III malocclusions
FR 4…..For AOB cases and bimaxillary protrusion
FR5….. used with headgear
Class III functionals, are they a step backwards?
[image: ]
Class III Andreson was not really a functional appliance. The top and bottom halves were joined with a screw which the patient turned once a week moving the upper teeth forward over the bite,
[image: ]
The FR3 is not really a functional either. When the technician makes it they gouge out a groove across the lower incisor teeth on the work model. This means that the lower labial bow is active and will tip the lower incisors back.
Indices 
You should know 
PAR scores
This measures how good was the orthodontics that was carried out. 
IOTN
This measures Orthodontic treatment Need. In particular should a state funded orthodontic system pay for this treatment?
[image: Image result for IOTN]

There is a little problem in measuring irregularity using contact point displacement. Imagine the upper central incisors are rotated by 45° as are the laterals and canines. Pretty severe malocclusion, but if alternate teeth are rotated the opposite way the contact point displacement would be zero. IOTN also doesn’t consider spaces or centre-lines. So they added another bit. The aesthetic component, a series of 10 photographs. Pick the one that looks just a fraction better than the patient’s malocclusion. The NHS will offer treatment for cases with an IOTN of 5 or 4 and cases with an IOTN of 3 if the aesthetic component is 6 or more
[image: Image result for IOTN]
IOFTN 
This is the index of Orthognathic Functional treatment need. Should a state funded system pay for Orthognathic treatment in this case?
[image: An external file that holds a picture, illustration, etc.
Object name is jor-41-02-077-f01.jpg]The end
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So which one is this?
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The bead on the disto-palatal cusp means the molar
relationship will go to class I. The second upper splint
with the bead on the mesio-palatal cusp will over-
workit
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IOTN TREATMENT GRADES

Grade 5 (Extreme/Need Treatment)

53 Impeded eruption of teeth (except third molars) due to
crowding, displacement,the presence of
supernumerary teeth, etained deciduous teeth, and
any pathological cause.

Sh Extensive hypodontia with restorative implications
(more than one tooth per quadrand) requiring pre-
prosthelic orthodontic.

53 Increased overiet greater than 9 mim.

5.m Reverse overiet greater than 3.5 mm with reported
masticatory and speech difficles.

5 Defects of dleftlip and palate and other craniofacial
anomalies.

55 Submerged deciduous teeth.

Grade 4 (Severe/Need Treatment)

41 Less extensive hypodontia requiring pre-restortive
orthodontics or orthodontic space closure (one tooth
per quadian.

4a. Increased overet greate than 6 mim but ess than or
equalt0 9 mm.

4b Reverse ovrie greater than 3.5 mm vith no
mastcaory or speech difiulis.

4m Reverse overiet greaer than 1 mm but es than 3.5
mm with recorded masticatory or speech dficulties

4. Antrior or postror crossbiteswith greater than 2
mim discrepancy befveen reruded contact posiion
and intercuspal positon.

41 Posterior ingual crossbte with no funciional ocdusal
contactn one or both buccal segmens.

4. Severe contact poit ispacements greatr than 4 mm.

e Extreme latera o anterior open bies reater than 4 mim

41 Increased and complee overbite with gingivalor
paltal trauma.

44 Partaly erupted teeth, ipped, and impacted aganst
adjacent teeth.

4x_ Presence of supemumerary teeth

Grade 3 (Moderate/Borderiine Need)

3 Increased overjet greater than 3.5 mim but less than or
qual to 6 mm with incompetent lips.

3 Reverse overiet greater than 1 mim but less than or
equal 10 3.5 mm

3. Anteror or posterior crossbites with greater than 1
mm but less than or equal o 2 mm discrepancy
between retruded contact posiion and intercuspal
posiion.

3.4 Contact point displacements greater than 2 mim but
less than or equal to 4 mim.

3 Lateral or anteror open bite greater than 2 mm but
less than or equal to 4 mm.

31 Deep overbite complete on gingival or palata tissues
but no trauma.

Grade 2 (Mild/Little Need)

2 Increased overiet greater than 3.5 mim but les than or
qual to 6 mm with competent lips.

2 Reverse overiet greater than O mm but less than or
equal o 1 mm.

2 Anterior or posteror crossbite with ess than or equal
1 1 mm discrepancy between retruded contact
posiion and intercuspal position.

24 Contact point displacements greater than 1 mm but
less than or equal to 2 mm.

2 Anterior or posteror openbite greater than 1 mim but
less than or equal to 2 mm.

21 Increased overbite greater than or equal to 3.5 mm
without gingiva contact.

2 Pre-normal or post-normal occlusions with no other
anomalies.

Grade 1 (No Need)
1. Extremely minor malocdlusions indluding contact point
displacements less than 1 mm.

@©Contemporary Orthodontics, 3e éd, page 18
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Index of Orthognathic Functional Treatment Need

This index applies to those malocclusions that are not amenable to orthodontic treatment
alone, due to skeletal deformity, and will ordinarily apply to those patients who will have
completed facial growth prior to surgery (commonly 18 years of age and older). It relates
only to the functional need for treatment and should be used in combination with
appropriate psychological and other clinical indicators.

5. Very Great Need for Treatment

5.1 Defects of cleft lip and palate and other craniofacial anomalies

5.2 Increased overjet greater than 9 mm

5.3 Reverse overjet > 3 mm

5.4 Open bite 4 mm

5.5 Complete scissors bite affecting whole buccal segment(s) with signs of functional
disturbance and or occlusal trauma

5.6 Sleep apnoea not amenable to other treatments such as MAD or CPAP (as determined by
sleep studies)

5.7 Skeletal anomalies with occlusal disturbance as a result of trauma or pathology

4. Great Need for

4.2 Increased overjet 26 mmand <9 mm
4.3 Reverse overjet 2 0 mm and < 3 mm with functional difficulties
4.4 Open bite <4 mm with functional difficulties

4.8 Increased overbite with evidence of dental or soft tissue trauma
4.9 Upper labial segment gingival exposure > 3mm at rest

4.10 Facial asymmetry associated with occlusal disturbance

3. Moderate Need for

3.3 Reverse overjet >0 mm and < 3 mm with no functional difficulties

3.4 Open bite <4 mm with no functional difficulties

3.9 Upper labial segment gingival exposure < 3mm at rest, but with evidence of
gingival/periodontal effects

3.10 Facial asymmetry with no occlusal disturbance

2. Mild Need for Treatment

2.8 Increased overbite but no evidence of dental or soft tissue trauma

2.9 Upper labial segment gingival exposure < 3mm at rest with no evidence of
gingival/periodontal effects

2.11 Marked occlusal cant with no effect on the occlusion

1. No Need for treatment

1.12 Speech difficulties
1.13 Treatment purely for TMD
1.14 Occlusal features not classified above
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In the incisor region, the gauge is placed at 90° to the labial surface

VARY. ™

In the canine and premolar regions the gauge is placed parallel
with the occlusal plane.
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the surface of the tooth is
quite flat but as you get close
to the incisal edge the torque
willincrease a lttle
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FIGURE 4 — Clinicalimage ofthe start of treatment with beass wie.
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My family say they are
sorry they upset me by
telling me | was stupid.

They thought | already knew
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+ Expansion with
URA screws are
more popular than
coffin springs
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Mathew Cryer and Calvin Case

+ Cryer pointed out that Angle showed the straight profile of
Apollo Belvedre and chose a skull of negro male ‘Old Glory’ to
exemplify ideal occlusion. He questioned how one could mix a
prognathic denture with an orthodontic profile.

* Case accepts Angle’s hypothesis of constancy of first molar. Case
related the facile profile to each type of occlusion.
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Ifthe upper incisors can be intruded and the apicies "torqued" back . tis possible
to move the lower incisors forwards without pushing the dentition forwards into the
lip. The red spot represents the triangle described by Orton which he felt to be
important in incisor stability.
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Two screw plate. Proclines the upper incisors and opens space for
the canines. With EOT it can move the molars back.

Two Screws as shown. Cribs 6/6 ( 0.7mm)

Southend clasp ( 0.7mm )
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the first set. Also)\l needed an excuse to
use the above picture. Just because.





