Chapter 5
 Class II division ii

· 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.

Angles classification: - The triangular ridge of the mesio-buccal-cusp of the upper first molars occlude anterior to the buccal groove of the lower first molars and the overjet is normal.

· 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 “favourable” in these cases so that the skeletal pattern may become class I or even mild III. The term favourable is perhaps a misnomer here because there is a closing rotation which tends to make bite opening more difficult. Houston suggests that this growth rotation is caused by an imbalance between the growth in height of the vertebral column and the muscles of the neck and jaws. (You will remember Bjork suggests that it has to do with the direction of condylar growth). Because the lower incisors are prevented from coming forwards because of the deep bite forward mandibular growth produces a marked chin button so Pogonion is well in advance of the B point. This is relevant when surgical advancement of the mandible is contemplated.
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. If the FM angle is very low (sometimes it is even negative) expect the treatment to be more difficult. The roots of the lower incisors are very close to the lower cortical plate. This may be significant if a Kolё procedure is contemplated.
Sometimes patients with quite severe class II skeletal patterns develop class II division ii malocclusions usually the FM angle is very low (otherwise they would have incompetent lips and develop a class II div i malocclusion) these cases are difficult to treat.

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 very 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. There will be no history of thumb sucking because this would have led to the development of a class II division I malocclusion. Occasionally one comes across a pair of twins where one child develops a class II div ii malocclusion while the other sucked their thumb and developed into a class II division i.
The jaw looks square with well-developed Masseter muscles 

OCCASIONAL FEATURES: -
Scissor bite. Is basically a feature of the class II skeletal pattern because of the archform if the upper jaw is moved forwards a scissor bite tends to develop. A bilateral scissorbite with over-closure is a terrifically challenging malocclusion to treat. A Herbst appliance works well but it is prone to breakage. Twin blocks are also good if you can persuade the patient to wear the full time. For the older patient use a lingual arch very expanded and a Jockey arch (also called an E arch, just a big thick wire in the EOT tubes) in the upper very contracted. You will need to free the bite, use cement if there is a posterior contact, if not use a fixed anterior bite plane which is like a Nance button with the acrylic thickened up to give a bite platform. I find URA’s less good. Remember conventional expansion screws cannot be set to work backwards and although Forestadent do make a special contraction screw I doubt if the lab have one. The old Glen Ross screws do work backwards and the lab might find one in the back of a drawer. To make a contraction Coffin spring cut out a 6mm section from the middle of the work model and stick the two halves together the appliance will already be active when fitted.
 
Gummy smile. A high lip line is a feature of class II division ii malocclusions. Sometimes it is associated with a gummy smile i.e. more than 4mm of attached gingivae shows in smiling. In a way this is good news as it indicates that there is scope for intruding the upper incisors. You should be careful intruding the upper incisors if no gingivae shows in smiling as you may finish with an un-aesthetic result.

Soft tissue trauma. It is wrong to tell patients with class II division ii malocclusions that they must have orthodontic treatment or they traumatise their gums and loose the teeth early. Non-smokers with good oral hygiene and no loss of posterior teeth may never suffer from periodontal trauma on the other hand it is appropriate that the malocclusion is associated with periodontal damage particularly behind the upper incisors and in front of the lower incisors. Factors involved are: -
1. Smoking.
2. Poor oral hygiene.
3. Loss of posterior teeth.
4. The severity of the malocclusion.
5. Wear on the posterior teeth.
6. Infective gingival conditions such as ulcerative gingivitis.
I have placed them in this order because my experience suggests that smoking, poor tooth brushing and loss of posterior teeth are the main causes.
Tooth wear in class II div ii
Again, this is another reason put forward to encourage patients to have orthodontics. In particular tooth wear seems to be associated with porcelain crowns in the upper arch (which should be avoided) and grinding habits (night time splints)
Pronounced chin button. Already discussed, this a marked difference from the chinless appearance of many class II div i cases. In the classic chinless look the skeletal pattern is quite a severe class II and the lower incisors are proclined. (Soft tissue compensation) so that the profile falls away from the upper lip. In the II div ii look the skeletal pattern is usually a mild skeletal II and the lower incisors are held back by the deep bite. The lower lip may drop back to a labio-mental fold but then comes forward to the soft tissue Pogonion.
Strap like activity of the lower lip during expressive behaviour. This is a description of a condition (if it exists) that has not received much attention since the time of Ballard. The smile is accompanied by excessive contraction of the lower lip. Usually this excessive activity retracts the lower incisors producing a class II division I malocclusion but if the lip line is high enough the upper incisors can be retroclined producing a very severe class II division ii. 
· AETIOLOGY



(Fig 1. Colouring in competition for orthodontists)

You can usually spot the class II division ii malocclusions in the waiting room because they all have the same kind of face. The reduced face height produces are more childlike face. The eyes look bigger and the cheek bones more prominent. It has been suggested that we are programmed to find this kind of face more attractive. (I assume the idea is that it persuades us to look after our children, not that it encourages paedophilia.) The competent lips and the high lip line are also thought to be attractive features. Zachrisson points out that the lip line tends to drop with age so to start with a high lip line (providing that there is no excessive gingival show) would be a good thing. In addition he advocates that the line of the incisor teeth should curve downwards parallel to the line of the lower lip.


F
Fig 2 crayons out again boys and girls

To consider the aetiology consider the eruption of the upper central incisors. The patient has a class II skeletal pattern so that the upper incisors are erupting in advance of the lower teeth. As they erupt the powerful lower lip pulls them back so that they tip about a point one third of the way down the root from the apex. As they retrocline they come to lie behind the developing lateral incisors so that the normal situation where the laterals erupt a little palatal to the centrals is reversed. As they erupt the laterals may also be pulled back by the lower lip but often the crown of the centrals is in the way causing a very characteristic mesio-labial rotation of the laterals. In a few cases the crowding is so severe that the laterals are forced to erupt above the lip line so that they may be very proclined.
The lower incisors are also pushed back by the lower lip so that there is tendency for labial segment crowding. As already described growth tends to push the lower jaw forwards relative to the maxilla, but the lower incisors are trapped by the deep bite, so that they tend to become more retroclined and crowded. There is a closing (also described as forward) growth rotation so that the overbite tends to deepen space closure in the lower jaw will  tend to deepen the bite Björk and Skieller AJO 1972 VOL 62 P339-383
· NEED FOR TREATMENT: -
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Fig 3. Despite a poor taste in hats and a class II division ii malocclusion Audrey Hepburn is still listed in Wikipedia as the most naturally beautiful woman of all time. (She married a psychiatrist called Dotti who started having affairs with other women, he must have been Dotti)

Aesthetics and class II division ii. 
As we have just discussed 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 1996 BJO;23 p29-36 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.

I am a little less happy with the fact that in all the cases shown EOT is used to make space and correct the buccal segments. There is nothing wrong with using EOT the problem is that some registrars seem to get it into their minds that you must use EOT. You could still use the same ideas and treat with extractions of upper 4/4.

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. EJO 11; 139-143 

[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.


· BITE OPENING
Here is a list of method of bite opening with a line of explanation.
1. Anterior Bite planes. Despite the standard teaching that this only produces eruption of the molars animal experiments have shown that there is some intrusion of the incisors. Mills suggests fitting a URA with an anterior bite plane in the early mixed dentition allows the lower incisors to come forwards and corrects the class II div ii incisor relationship. I used to think that fitting a URA with an anterior bite plane was a very good way of starting treatment on all deep bite cases. But I got fed up with all those patients who lost, broke or did not wear their appliances.
2. Begg Mechanics (Anchor Bends and class ii mechanics). The idea is a very springy wire with a bend close to the molar tube and not tied into the premolar teeth. Thanks to the properties of special plus wire the effect is to intrude the lower incisors and tip back the lower molars. However the light class II elastics stop the tip back of the lower molars and thus enhance the intrusion of the lower incisors. The elastics also extrude the lower molars which helps bite opening. Also the anchorage bend in the upper which is needed to prevent extrusion of the upper incisors tips back the upper molars. This brings the mesial cusp down which also opens the bite. So Begg is good at bite opening and Tip Edge uses the same ideas.
3. Boot Loops. Intrude the incisors but put a step in the archwire. The loops can be used as attachment points for elastics and can be used as closing loops.( these are out of fashion at the moment. There were also T loops similar but more thirst quenching)
4. Bracket placement place incisal brackets more incisally. Good idea you will see it in the MBT book but you will only achieve a little bit of bite opening with this. 
5. Bracket placement place posterior brackets more gingival. Works out the same as above but less likely to bite off the brackets. Not suitable for small teeth or patients with poor OH.
6. Burstone Arches. Read Proffit’s book and you would think they were the best things since sliced bread. In fact they were difficult to use. The ideas live on in the CIA arch.
7. Cement on 7’s (enough said)
8. Cement behind the upper incisors. Also Brackets behind the upper incisors and lingual orthodontics (it is just a very little fixed bite plane So, it’s no bloody use if you’ve got a 15mm overjet.)
9. CIA arches. After the CIA tried to kill Castro with an exploding cigar they came up with the Connecticut Intrusion Arch. It is a sort of NiTi version of a Burstone arch no wire bending needed. A great idea but will they ever get Fidel to smoke one? Try JCO1998 vol 32 pages (708-715) [image: Mini Implants for Management of Orthodontic Relapse: A Case Report]
Fig 5 CIA arch hush it’s a secret.  Note a TAD and elastic to try to intrude the incisors. A counterforce arch in the upper would have done the same.
	
	

	
	



10. Counter-force arches. Originally designed to allow space closure along a NiTi wire the inventor discovered it had great bite opening properties. (Margolias) I was once a big fan but now I seldom use them because they tend to procline the lower incisors and if they break or come out of the molar tubes bizarre things happen.

11. Curve archwires with reverse curve of Spee lower and exaggerated curve in the upper. Open the bite but add friction to the system.
12. E.O.T Cervical headgear to upper molars. Extrude the molars.
13.  E.O.T. High pull to incisors. Intrude the upper incisors, there was some concern that this could cut off the blood supply to the upper incisors and devitalise them but I never saw this. With the concerns over headgear safety people stopped using this although I don’t believe there was a recorded case of trauma from this type of headgear.
14.  Expansion Slow with URA or Quad. Moves the molars cusp to cusp and hence opens the bite.
15. Expansion RME. As above but quicker.
16.  Fixed bite planes. I first saw these used by Graber and was amazed that it did not cause terrible gingival problems. I have used them myself for 12 weeks in scissor bite cases and found them to be quite well tolerated. A sugar free diet is essential. Don’t expect the patient to love you after this.
17. Functional Appliances Andresen Type. Cut little grooves for the upper posterior teeth to erupt down and back and the lower posterior teeth to erupt up and forward. A chore.
18. Functional Appliances Harvold Type. Harvold saved us a lot of time when he discovered that you could produce just the same effect by trimming the acrylic over the lower posterior teeth as they will erupt forwards anyway. The acrylic over the upper molars is not trimmed because they will not erupt unless they are allowed to come forwards. (i.e. Andresen’s idea did not work).
19. Functional Appliances MOA. The MOA allows the unrestrained eruption of the lower posterior teeth so that you always get bite opening. For this reason it is quite unsuitable for patients with open bites.
20. Functional Appliances Twin Block. Produces lateral open bites and then allows the eruption of the posterior teeth.
21. Herbst appliances. On paper the perfect bite opening appliance it will always open the bite if it was increased at the start but never if it was not. The problem is that they generate such high forces that they tend to break. The quest is on to try to find a user-friendly version.
22. Jasper Jumper. Is a valiant attempt. ditto Forsus spring
23. Eureka Spring and all similar appliances are still not quite there yet.
24.  Implants to intrude or extrude teeth. Try mini screws, but why you have 34 other ways?
25. Intrusion elastics, a simple URA does not have the excitement of implants but on the other hand it works.
26. Inter-maxillary elastics. Extrusion of the lower molars helps open the bite, but be careful extrusion of the upper incisors deepens the bite.
27. Marsh plate, nobody remembers this appliance and the secrets safe with me.
28.  Stabilizing arch. A DJS invention as an alternative to the Burstone arch if you could not afford TMA.
29. Surgery. Kolё 
30. Surgery mandibular
31. Surgery Maxillary 
32. T loops. Boot loops for the gentry.
33. Utility arches. A great way of opening the bite developed by Ricketts rather spoilt by his insistence on the use of blue Elgyloy a wire so soft that all my patients used to bend it to pieces. You should try to use a sectional approach in at least one of your cases.
34. Aligners
· Intrusion or extrusion. Intrusions if there is a gummy smile, otherwise extrude the molars. The text books say that molar extrusion is not stable in adults but I BELIEVE THIS DATES BACK TO THE TIME BEFORE PRESSURE FORMED RETAINERS.

· Suggested Straight-wire Treatment
· A. 1. URA with anterior bite plane.
                2. Bond the lower and align work to 0.019 x 0.025 posted
                3. Bond upper and stabilizer
                4.   Work to 0.019 x 0.025 posted and reduce overjet.

           B. 1. Bond up with cement on 6’s to allow the teeth to align without cuspal interference and avoid biting off the brackets on the lower incisors.
               2. Place flat 0.019 x 0.025 matched posted arches and use inter-maxillary elastics to open the bite. If upper extractions only use intra to reduce overjet.  Registrars often show me cases with space distal to the upper laterals this arises because the incisor teeth are under torque. Remember you need to add extra torque and you must also use figure of 8 modules on the incisors to hold the wire right into the slots. To add extra torque to the upper posted arch place bends just distal to the posts or crimpable hooks. This is simple to do yes it intrudes the incisors a little bit but that is a good thing to do in a class II division ii.
           C. If the overbite is very severe, bond the upper first and let the overjet increase a bit then proceed as in B. 


· Mixed dentition treatment. Mills suggests fit a URA with an anterior bite plane does work. (Sometimes) but it is expensive on co-operation.

· Functional and Class II div ii. Procline the incisors with a URA then use a functional. With twin blocks you can use an upper 2 screw plate and do both at once.

· Saints and Sinners alike will be interested in the words of O’Brien. In this case re Functional appliances. In his Blog, which has rapidly become an important force, he states that we must now consider that functional appliances do not produce an orthopaedic change which is of clinical value. His view is that you might fit a functional appliance to:

1. Give a temporary improvement in self-esteem.
2. Give a slight reduction in the risk of trauma to the anterior teeth
3. Because it is a way of reducing overjets and correcting the buccal segments by dento-alveolar correction.
   He accepts that this gives a problem for patients with severe class II skeletal patterns. Should you fit a functional appliance and complicate further treatment when the patient needs surgery or just wait to see if the patient needs surgery before starting. His solution to inform the patient and let them choose.
All this flags up a few further thoughts:
1. If after 100 years we have discovered functional appliances do not produce orthopaedic change could we make that conclusion re Facemask therapy and RME before any more children have to undergo this treatment?
2. If proclaiming the lower incisors and retroclining the uppers really makes such a problem in surgical decompensation should you give up orthodontics?
3. Begg and the Button and bead appliances don’t seem so silly


· Begg. Torquing auxiliaries are great and you can use them in Tip-edge and Straight wire

· Tip-Edge

· Hypodontia and class II div ii. Don’t forget to make use of ankylosed deciduous teeth.


· Treatment of Adults. Always try to open the bite, only do surgery if they have a skeletal discrepancy that justifies surgery. If the patient has a nice face at the start why do surgery. Females can look too chinny at the end of surgery.

· Surgery

· IMPLANTS remember they provide absolute anchorage to open the bite.

· OVERCLOSSURE


· STABILITY.
Peter Goodman gave a very good paper at the BSSO meeting in London in the 1980’s where he compared the stability of extraction and Non extraction treatments. There was no difference in the stability.

Some cases
[bookmark: _GoBack]
Case I straight wire Cement on 7s to open bite
[image: ]
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Cement on 7s is one way of opening the bite note the lower incisors are not proclined at the end 99° is normal on an MM of 18°.  Yes you can use a URA to start and then band /bond lower 7-7 working up to a 0.019 x 0.025 with a reverse curve of Spee but remember you need to put in reverse torque or the curve will procline the lower incisrs. ( the cement takes 4 minutes to set how long does the URA| and reverse curved wire take?)

Case 2 with intrusion plate bite opening with intrusion of incisors
[image: ]
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If there is a gummy smile you can intrude the upper incisors with a simple URA

Case 3 extractions and Begg
[image: ]
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Proper Begg. Just look at that torque. Upper 4s lower 5s extracted . in this old case we were trying to produce what Mills had asked for.


Case 4 non extraction lower SWA upper Begg
[image: ]
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Non extraction upper Begg lower straightwire
All the goodness with nowt taken out.


Usual little test block out the right side and see if you can answer these questions
	1. What is the typical skeletal pattern of class II div ii patients
	At the time of eruption of the upper central incisors the skeletal pattern is mild to moderate class II. The face height is low. With growth the skeletal pattern becomes less class II and may even become class I or very occasionally class III

	2. What is the position of the crypts of upper 2/2 in a class II division ii malocclusion
	Just as normal upper 2/2 crypts are palatal to upper 1/1 but the soft tissues retrocline the centrals as they erupt so the laterals can become labial to the centrals.

	3. What are the effects of the continued eruption of the upper centrals
	Deep bite and gummy smiles

	4. Why is the impaction of upper canines more common in class II division ii malocclusions
	 Because the labial segment is pushed back by the soft tissues causing crowding in the canine region

	5 Why should you minimise extraction in the lower arch in class II division II malocclusions
	Extractions in the lower jaw make bite opening more difficult and dish the face in

	6. How could you use a functional appliance in a class II div ii malocclusion
	Usually procline the incisors and then treat as a II div i. There is a version of the Frankel appliance specifically for II div ii malocclusions

	7.What is Selwyn Barnett’s idea to correct II div ii
	Intrude the upper central incisors and you can bring the lower incisors 4mm or so forward but not push them into the lower lip

	8 What is a CIA arch
	The Connecticut Intrusion Arch is a NiTi version of the Burstone arch for intrusion of the lower incisors.
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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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Phase D Detailing
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if you reduce the face height the face looks youger and the cheek bonies look
more prominent B. Ifyou increase the face height the face looks thiner and less
attractive.
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Often a class Il division il malocclusion fits well with the idea that the line of
the incisal edges of the upper teeth should reflect the curve of the lower lip




