Should I miss the tutorial on TMJ dysfunction and go to the pub instead?
Interesting question, we should examine the pros and cons quite seriously.
  Back in the 1980’s a number of orthodontists were successfully sued for causing TMD. So on the face of it this would seem like a pretty serious subject.

 On the other hand you should remember that:

1. This was in America, where they are all mad.

2. In court you only have to call an expert to give his/her opinion not carry out a RCT.
3. The defense council had not been to my tutorial on TMD. 
Nevertheless at this time there were quite a lot of experts who felt fixed appliances caused TMD. In particular they were concerned about premolar extraction, Class II elastics, reduction in lower face height and non functional occlusal contacts.
 It is worth mentioning the “Usual suspects” in particular Witzig, Bowbeer, Broadbent and Spahl. If you were skeptical (you will finish up bitter and twisted) you might suggest other motives such as the enormous fees quoted by some American dentists to “equilibrate” the occlusion and the feeling by some orthodontists at the time that they should push Functional appliances as the way forward.

We should also consider the position of Ronald Roth. He published a series of articles in the JCO about functional occlusion. In addition he described a number of cases (9)  where after orthodontic treatment there was TMD but following treatment using his principles the TMD disappeared. In short he added a few more yardsticks to judge the success of your treatment. Now, there is nothing that orthodontists love more than a few yardsticks, in fact the more the merrier, so here are Roth’s:
1. Centric relationship and centric occlusion should be coincident.

2. All posterior teeth should be contacting in centric occlusion with a shimstocks clearance of the incisors.

3. When the patient postures forwards to edge to edge all 6 upper and lower anterior teeth should remain in contact right up to edge to edge but all the posterior teeth should be gently lifted out of occlusion

4. On lateral movements the 123 should remain in contact and gently lift all the posterior teeth out of occlusion.
At the time, some people took the possible effects on the TMJ very seriously. I met a Swiss orthodontist at the time who said in Switzerland most orthodontists had stopped extracting premolars in favor of extraction of second molars and EOT just because of the risk of TMD.

OK this is very interesting (I exaggerate) but these views are no more than the personal opinions of a group of dentists many of whom have their own agenda. Let’s have a LOOK AT THE SCIENCE AND ASK SOME QUESTIONS.

Some Questions to ask

1. Should examination of the TMJ and jaw functions be a part of orthodontic diagnosis?

2. If the patient has an existing TMJ Dysfunction does orthodontic treatment make it worse?

3. Can orthodontic treatment cause TMJ Dysfunction?

4. Can you cure TMJ Dysfunction with orthodontic treatment?

5. Are certain occlusal factors associated with TMJ Dysfunction?

6. Can disease of the TMJ cause malocclusion?

7. Can orthodontic retainers cause TMJ Dysfunction?
8. How common is TMD?

9. What is TMD anyway?
Bless you, why didn’t you ask?  Can I suggest  Morrant & Taylor  BJO Vol 23 p 261-. They define TMD  Temperomandibular Joint Disorder as:
1. Pain or tenderness in the TMJ

2. Clicking

3. Limited movement

4. Headaches.

 The severity can be measured by a cumulative scoring system such as that described by Mohlin EJO 13 1991 p 111 known as the modified Helkimo index. This grades the signs from zero (no dysfunction) to 6 indicating severe dysfunction. Some studies have suggested that TMD is very common indeed with up to 88% with signs and  56% suffering symptoms but Mohlin found only 5.6% had moderate or severe dysfunction In Morrant’s own study of 301 patients seen at a new patients orthodontic clinic 32.6% were completely free of signs and symptoms of TMD which means  68% had some sign or symptom of TMD.

	
	% per group with signs
	% per group with symptoms

	0 (No TMD)
	32.6
	66

	1
	44.2
	24

	2
	15.3
	7.6

	3
	6.3
	1.3

	4
	1.3
	.7

	5
	0.3
	.3

	6
	0
	0


a)  When a disease has hundreds of different names expect an element of quackery. When a disease is very common is it a disease according to Agerberg 1970,  54% of people aged 30 years of age suffer from TMD or you could say it is abnormal NOT to have TMD. The age distribution is interesting. 

Age 10 less than 10%

Age 20  greater than 20%

Age 30 greater than 35%

From this peak it drops down and it is quite rare in the over 70s

Note that the actual figures in each study are quite variable because it depends a bit on your diagnosis.

b) Here are a few signs and symptoms

1. Muscle hypertrophy 
2. Headaches

3. Tooth wear

4. Muscle tenderness

5. Abnormal joint sounds

6. Clicking joints

7. Limited opening or lateral movements

8. Displacements on closing

9. Abnormal lateral movements

10. Facial pain

11. Pain from the joints

12. Structural damage to the joints

13. Clenching and grinding.

The come and go nature of TMD also makes it difficult to evaluate the success of treatment.

Bishara.

 Minor transient symptoms of tempero-mandibular joint disorder are so common that they fall into the range of normal for some patients.

Pre disposing factors:  excessively wide opening, chewing gum, abnormal sleep posture and facial trauma.

Useful treatments:  re-assurance, periods of rest. Where pain is a problem use an anterior bite plane to remove the occlusal influence. If this resolves the paIn then analyze the occlusion on an articulator and try to identify the occlusal interferences and then resolve them.
If this fails to work 

Send them to a clinician with special interest in TMJ dysfunction.
Classification.

1. Masticatory muscle disorders

2. Disk-interference

3. Inflammatory disease

4. Chronic mandibular hyper-mobilities

5. Growth disorders.

Occlusal features that might be associated with TMD

· Motegi 1992- AOB

· Pullinger & Seligman 1991 AOB, Deep Overbite, Increased OJ or reverse OJ  AJO vol 100 p401 AOB did not occur in the symptom free group but did occur in the TMD group (again the increase OJ group may be because some patients had primary or juvenile arthritis)
· Roth 1981 deep overbite

· X bites with displacements Roth 1973

Chung Ju Hwang AJO vol 129 compared 56 patients over 18 years old who had experienced TMD with 55 controls using lateral skull radiographs High angled cases, retroclined upper incisors and steeply inclined occlusal planes seemed to be associated with TMD.
Jose A Bosio AJO 1998  vol 114 looked at patients who already had TMD a low SNB may be associated with TMD (or these patients may have had juvenile arthritis which destroys the TMJ and causes a low SNB)

Ill AJO Vol 113 p 625 suggests that 2.6% of fixed appliance patients develop TMD.  This paper suggests that you more likely to get TMD if you are female class II deep bite with a crowded lower arch.

However

Despite a number of large scale studies no very strong correlation can be established between malocclusion and TMD.  Indeed malocclusion is more common in males yet TMD more common in females and no correlation between severe malocclusion and TMD (Luppanapornlarp & Johnston 1993)
You might be about to quote the classic Roth paper Angle 1973 p136 where 9 cases with TMJ were re treated and TMD cured but: -
· I wonder if Positioners were used as the retainers the problem is that they can force the mandible into an abnormal position.
· TMD does come and go

Reynder AJO 1990 Vol 97 p 463 Orthodontics and TMD a review of the literature concluded from the research papers:

· “ Orthodontic treatment is not responsible for causing TMD regardless of the technique used”

· “ Orthodontics is not necessary or specific to cure TMD”

Looking at the viewpoint papers (i.e those expressing a poit of view but not supported by any research)He found three basic groups:

1. Orthodontic treatment jeopardizes the TMJ. Premolar extraction and certain mechanics used in fixed appliance therapy cause TMD. Quotes Thompson Angle 1986 vol 56 p143 , Wyatt AJO 1987 Vol 91 p 493, Wilson interview,Bowbeer a great many articles Marbach AJO 1972 vol 62 p601 Mathews Angle 1967 vol 37 p81

Spahl functional occlusion 1988 vol 5 p333.

2. Functional appliances, non extraction treatment,facemask treatment and extraction of 7s are O and may even treat TMD. Here he quotes Witzig, Bowbeer, Broadbent,  Sphal and Perry.
3. Non functional occlusal contacts when produced by Orthodontic treatment will cause TMD.
Reynder goes on to look at a study by the university of Illinois. The subjects were 207 patients who had had orthodontic 10 years previously.

Orthodontics did not increase or decrease the incidence of TMD in later life.

There was a high incidence of non functional contacts in  both the treatment group and the control groups.

Dibbets et al AJO Vol 91 1987 p193 Compared activator treatment with fixed appliance treatment (in this case Begg which as you know uses a lot of extractions and a lot of class II elastics)  there was no difference in TMD in the two groups.

Kim et al AJO 2002 vol 121 p 438

In this Meta-analysis the authors conclude “There was no indication that traditional orthodontics increased he incidence of TMD”
Dijksstra et al Journal of Dental Research 2002 vol81 p158 tried to relate generalized joint hypermobility TMD and Orthodontics but could find no positive relationship.

Gesch et al Quintesscence Int 2004 vol 35 looked at the association between certain malocclusions and functional occlusion and TMD another Meta-analysis to  give you an idea of the problems they faced they could only accept 4 of 74 articles . There were only two positive findings: 
1. Crowded lower posterior teeth were associated with an increase risk of subjective symptoms of TMD.

2. Excessive abrasion is associated with clinical dysfunction.
Leidberc et al looked at the diagnosis of TMD Dent Maxillofacial Radiology 1996 p234. Their most important finding was that CT scans are not a good way of seeing displacements of the disc (this is of value because they also give a high X-ray dosage. They suggest Arthroscopy is best for anterior disc displacement otherwise MRI

Crinder & Ciaros  J Orofacial pain 1999 vol 13 p 29 showed EMG feedback improved 69% of patients compare with 35% with a placebo.

Forssell et al 1999 Pain vol 83 p548  tried to find evidence of a successful treatment method but in general the quality of the trials were too poor. There seemed to be some success with splint therapy compared with passive controls and 2 studies showed some benefits from occlusal equilibration while a third could find no benefits.
Koh and Robinson Cochrane database asked does occlusal treatment prevent the development of TMD in the future? From a review of 18 studies they found no positive correlation and concluded “Occlusal adjustment cannot be recommended for prevention of TMD.

Jill Rendal  AJO vol 101 looked at 451 symptom free patients starting orthodontic treatment none of them developed symptoms during the treatment. The 11 patients who had shown symptoms at the start showed no consistent changes during the treatment.
J Staggers  Extractions and TMD AJO 1994 looked at face height following orthodontic treatment that involved premolar extraction. This is important because Witzig, Bowbeer etc had suggested that premolar extraction caused a reduction in face ht and this was the cause of TMD. In this study 45 non extraction cases are compared with 38 premolar extraction cases. There was no statistically significant difference in the face height.

Maria O Reilly et al AJO 1993 vol103 looked at class II elastics and TMD in a study of 120 patients she concluded that class II elastics and extractions had no effect on TMD.
Wahl suggests that treatment of TMD was recorded as early as 3000BC (the patient is improving a bit and is expected to make a complete recovery soon) The quote is to counteract the idea that TMD is related to the stress of modern living

Miller & Manc  2008 AJO vol 134 p537 concluded that most risk factors explained only a small proportion of development of cases of TMD. This paper looked at two factors in particular, previous surgical removal of 8s and females with severe class II malocclusions. It is very difficult to understand
Did we answer the questions
1. Should examination of the TMJ and jaw functions be a part of orthodontic diagnosis?

You might logically conclude that if Orthodontics neither cures or caused TMD. And orthodontics is not contr- indicated in  patients with TMD we need not bother with examining the TMJ. But sorry Morrant concludes that it is necessary to examine the TMJ note opening, clicks and a history of pain etc.

2. If the patient has an existing TMJ Dysfunction does orthodontic treatment make it worse? No, but because of the pain experienced soon after bond up there may be a reduction in pain.

3. Can orthodontic treatment cause TMJ Dysfunction? Probably no

4. Can you cure TMJ Dysfunction with orthodontic treatment? Probably no.
5. Are certain occlusal factors associated with TMJ Dysfunction? AOB deep bites  and class II. Also crowded lower  arches  but only very weak correlation
6. Can disease of the TMJ cause malocclusion? Yes juvenile arthritis can cause II div i

7. Can orthodontic retainers cause TMJ Dysfunction?  Positioners not made to the patients centric relationship can cause TMD
8. How common is TMD? very

 So much for TMD
Sorry but there is a bit more about TMJ and orthodontics that you need to consider:

· Fractured condyles at birth .

Now so very rare they don’t really deserve a mention.
· Juvenile  arthritis

     There are a great many papers written on this unfortunate condition .It can cause severe class II division I malocclusions with AOB as the condyle is destroyed by disease. There is also pain, limited movement and the patient may develop an asymmetry. Treatment with rib grafts seems to be best.
· Condylar hyperplasia. Obviously tend to cause a class III malocclusion and if uni-lateral will cause a marked asymmetry. Radioactive scanning seems to have fallen out of favor. I think most surgeons seem to wait until growth has finished and then do an osteotomy. (Does anyone still do high Condylar shaves?)
· Condylar fractures  Guarding movements with asymmetry and a deviation which gets worse on opening.
· First Arch syndrome

Hemifacial Microtia

- (First and Second Arch syndrome, Occularicular Vertibral Dysplasia, Hemifacial Microsomia, Goldenhar syndrome.)

The predominant defects in this non random association of anomalies represent problems in morphogenesis of the first and second arch branchial arches, sometimes accompanied by vertebral anomalies and/or ocular anomalies. The occurance of epibulbar dermoid with this pattern of anomaly, especially when accompanied by vertebral anomaly was designated as the Goldenhar syndrome, and the predominantly unilateral occurrance was designated as Hemifacial Microsomia. However, the occurrence of various combinations and graduations of this pattern of anomalies both bilateral and unilateral, with or without epibulbar dermoid, and with or without anomaly, has suggested that Hemifacial Microsomia and Goldehar syndromes may simply represent graduations in severity of a similar error in morphogenesis. The frequency of occurrences is estimated to be 1;3000 to 1;5000, and there is a slight (3;2) male predominance.

Abnormalities

Variable combinations of the following tending to be asymmetric and 70% unilateral.

· Facial. 

· Hypoplasia of malar, maxillary, and/or mandiblar region, especially ramus and condyle of mandible and temporomandibular joint. Lateral cleft like extentions of corner of the mouth (macrosomia). Hypoplasia of facial musculature. 

· Ear. 

· Microcia, accessory preauricular (skin) tags and / or pits most commonly in a line from the tragus (center of ear) to the corner of the mouth. Middle ear anomalies with variable deafness. 

· Oral. 

· Diminished to absent parotid secretion, Anomolies in function or structure of the tongue and a malfunction of the soft palate. 

· Vertibral 

· Hemivetrebrae or hypoplasia of vertebrae most commonly cervical but may also be thoracic or lumbar. 

Occasional Abnormalities

· Eye. 

· Notch in upper lid. 

· Ear. 

· Inner ear defect with deafness. 

· Oral 

· Cleft lip Cleft palate. 

· Other 

· Mental deficiency (IQ below 85 in 13%), Renal, Limb and / or rib abnormalities, Low scalp hair line and pre natal growth deficiency. 

Natural History

Cosmetic surgery is strongly indicated. Most of these patients are of normal intelligence. Mental deficiency is more common in Microphthalmia. Deafness should be tested for at an early age.

· The condyle in orthognathic surgery Mandibular advancement surgery is a problem sometimes the condyle is not in the fossa and so the surgical movement is wrong (too little) In some places they wake the pt up in theatre and check!!
· The condyle and growth
Note growth rotations  (Bjork) Growth centers fact or falsity (Koski)

Conclusion
So it seems reasonable to conclude that the comments by Witzig and others that orthodontics causes TMD were a little overplayed and I feel it is unlikely that you will be in court facing charges of causing TMD by orthodontic treatment. You may be thinking that the pub seems like a pretty good option. However if you do go to the pub remember to try and avoid talking as too much talking may be a cause acute TMD. It is probably safer to bring a bottle with you to the tutorial, drink just enough for you to fall into a deep sleep and you should be quite safe for the morning.
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