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Classification and diagnosis of TMJ disorders (TMD's)
**TMJ disorders are defined as conditions producing abnormal, incomplete or impaired function of the temporomandibular joint, and will be refered to as TMD's ( temporomandibular disorders). Very common disorders about 38% of the population have at least one symptom of TMD and that’s why we have to know what is TMD and how to deal with it.
*Diagnostic tools (
- Giving the patient a self administered questionnaire. 

- Oral history taken by the dentist after filling the questionnaire and adding specific questions.

- Clinical examination.

          *Combination of those 3 diagnostic tools will give us the best diagnostic value*
+ Supplementary for diagnosis: radiographs and EMJ

· Radiography is helpful in some cases. However, after using the 3 diagnostic tools we decide if we need any supplemental radiographs or not. More than 70%-80% of the times we don’t need to take radiographs.

· EMJ (electron miographs) measures the dysfunction of the muscles that will cause masticatory dysfunction, its not really accurate and don’t give a clear diagnosis, it only shows if the muscle is contracting or not.
(Acute muscled disorders (extra capsular disorders)
· Common symptoms:
 * Muscle pain (myalgia) it’s the most common complain given by the patients with functional disturbances of the masticatory system.

      * Some restricted mandibular movements and this restriction is of extra capsular origin (outside the capsule); it doesn’t have anything with the TMJ itself. It's from something else. The pain is not from the joint its from the muscles associated with the joints so we'll not expect the patient to have normal bite, protrusion or mouth opening.
    *Acute malocclusion, since we have problem in the muscles the teeth will not come together as they should due to muscle spasm.

** divided into: 

1) muscle splinting

2) muscle spasm ( MPD)

3) muscle inflammation ( myositis)
· Muscle splinting(it’s the first reaction to altered proprioceptive or sensory input causing pain, so the muscles are not flexible they are kind of resisting the movement.
Example: if you did a filling to your patient and the filling was high, you'll expect to see some muscle splinting. Dental treatment or gingival pain might change the proprioceptive or sensory input, like if you did a bad denture to a patient it will irritate the gingival or if administered a local anesthetic that was traumatic, this will trigger muscle splinting.
· Key term: short duration (few days); slight tenderness that will disappear once the etiological factor is resolved, it's completely reversible.

· Signs and symptoms:
1- Pain originating from the muscles especially upon contraction.
2- Muscle weakness, no restriction fro the jaw movement except to avoid concomitant pain. The patient can open his mouth less than the normal opening but if you force him to do so he can but it will be painful then this is for sure muscle splinting not something else.
3- No acute muscle-intended malocclusion because it's of short duration it won't be able to cause malocclusion yet.
· Masticatory muscle spasm (MPD)(
· Occur after muscle splinting, now the muscle is in a state of spasm.
· We refer to it as mayofascial pain dysfunction syndrome, the commonest disorder of TMD's.

· Etiological factor is still there( continuous muscle splinting( muscle spasm.

· Key term: long duration.
· When the pain of the muscles continues It will influence the general state of the muscle increasing the activity of gamma efferent neurons which in turn will increase the muscle activity causing spasm and the muscles are not relaxing completely.

· Contributing factors: general and physical fatigue, systemic illness, emotional stress. It's very common during the exams duration causing muscles tenderness and pain in the masseter and temporalis muscle due to emotional stress.

· Secondary effects of MPD: 
1) Increase interarticular pressure in TMJ and increase the activity of masticatory muscle causing disc-condyl interferences (disharmony) during function; the etiological factor is still there so the muscles are not contracting and relaxing in a normal way, they are mostly contracting (spasm) and resisting the relaxation of the muscles, this will result in increasing the pressure inside the joints and causing disharmony between the condyle and disc 

2) Acute malocclusion.
- Note that muscle splinting doesn’t cause acute malocclusion but because of the persistent spasm of the muscles that affects the pressure inside the joints this will cause acute malocclusion   
  ** Inputs (sensory or proprioceptive)(muscle splinting (pain)(muscle spasm(pain(increase spasm. Treatment plan is to break the cycle between spasm and pain.  
· signs and symptoms: * pain in muscles during contraction and stretching (all mandibular movement will be painful), restriction of the mandibular movement will be more than muscle splinting, soft end feel; we can force the patient to go to the normal movements but that will induce pain, after you think that this is the maximum opening you can still stretch the patient to open wider or protrude.

      *we have 4 different masticatory muscles so the symptoms will be according to which muscles is actually involved.
· Masticatory muscle inflammation (myositis)
· When muscle spasm continues we'll have some inflammation happening in the muscles tissue.

· It has same etiological factor as muscle splinting and muscle spasm with few additional factors such as trauma, subsequent infections to the muscles or direct extension of inflammatory condition from near by structures like parotid gland that is close to masseter muscle.
· Signs and symptoms: pain and soreness in the muscles at rest and function (contracting) with some restriction to the mandibular movements.

NOTE: ALL acute muscle disorders cause PAIN so how can we differentiate between them?!

1) Etiological factors: injury or infection/inflammation.

2) Duration: long time means myositis ,, short duration means muscle splinting.

3) Blood tests: used with myositis but not with spasm.

 (Disc-interferences disorders (intra capsular disorders) 
-    referred to as internal derangement. Internal means internal to the joint and derangement means alteration in location or position. So we have an internal change in the location inside the joint itself.

-   We'll have break down in the discal attachment resulting in anterior and medial displacement of the disc.
-   referring back to a figure in the slides:
This is a normal TMJ with a disc, capsule, retrodiscal tissues behind the condyle and the glenoid fossa with the articular eminence. In the case of disc-interferences disorders, for some reason the disc will be in front of the condyle at the medial surface which is not the correct normal location, accordingly the movement of the mandible will be affected (disharmony between the disc and condyle).

     -  referring back to other figure:

When you slide down you should have the disc completely going down with the condyle and this is the normal disc position.

In the case of anterior disc derangement the disc will be before the condyle thus we'll not expect a smooth transition or rotation function.

· It's caused by trauma to the joint or muscles hyperactivity.

· Acute muscles disorders probably cause disc-interferences.

· Signs and symptoms:

1) Joint tightness, the movement won't be smooth.

2) Clicking.

3) Crepitation.

4) Jaw locking. The joint is locked when you try to move the mandible, its either open and you can't close it or it's closed and you can't open it.

5) Altered or restricted mandibular movements, loss of harmony between the disc and condyle.

· The most common location for the disc to be displaced is                         anteriorly and medially, it can go backward but very rarely due to the presence of retrodiscal tissues that prevent the disc from passing posteriorly.

·  Referring to a figure in the slides:

*Reciprocal click( there is a click when the patients starts to open his mouth then after that he'll resume the normal function, on closing the patient will go up to closing then have a click and continues back to position. There is a click on opening and closing but before and after the click the movement was straight forward.
*Reproducible opening click( click only on opening and nothing on closing.
*Reproducible closing click( click only on closing and normal opening.

*Fine crepitus( the patient can open but not a smooth opening, there is some crepitation.

*Coarse crepitus( the movement is not smooth at all, severe crepitation.
*Joint popping( it differs from the reproducible opening click which happen early in time during the beginning of rotation and translation of the disc, while popping happens when the condyle bypass the articular eminence getting out of it's location and it will not go back to its place alone, we have to get it back. 

· It depends on what happens exactly in the joint or the degree of inflammation, elasticity of the disc but all of them happen with the same kind of disorder when the disc is mostly placed anteriorly and medially.
·  Deviation in movement since there is a click then it continues back to normal movement, deflection if it doesn't go back to normal movement.
** Disc displacement with reduction; the movement starts without having harmony between the condyle and disc, and then the disc is recaptured on the condyle, that’s when the first click happens. Then we continue the movement and move back, at some point we'll have again disharmony between the condyle and disc and continue normally.
· Reduction means that the condyle is abel to reduce the dysfunction in the disc but still there is some dysfunction.

· There is no restriction in active vertical mandibular range of motion, but there is abnormal motion. The patient at the end can reach the same results (maximum opening, protrusion…).

· referring to disc displacement with reduction figure in the slides:

Opening cycle( anteriorly displaced disc (we assumed it's medially placed but we can't see it in sagittal view). Slight rotation in the condyle but the disc is interfering so t will take time until the condyle comes over the disc and this is when the opening click (first click) occurs, then the condyle will continue translation and the disc is still on the top of the condyle.

Closing cycle(we're going back and the disc is captured by the condyle, the disc will stay in its final position which is anteriorly displaced. The condyle final position isn't the same otherwise the patient will have an openbite, disengagement between the disc and condyle will take place and this is when the closing (second) click occur. This is how the reciprocal click happens.

· Open click happens in the beginning of opening movement, closing click happens at the end of the closing movement.
· The anatomy of the joint permits movements but when there is dysfunction here where we have abnormal movements.

**disc displacement without reduction (closed lock)

· Signs: 1) NO TMJ sounds, maybe some crepitus.

                2) Restriction in the active vertical mandibular range of                   motion and laterotrusion.

               3) May have some deflection in the active vertical mandibular range of motion and/or in protrusion.

· referring to disc displacement without reduction figure:

The disc is displaced anteriorly and medially, rotation of the condyle will start then the condyle will attempt to translate but will not be able to reduce the internal derangement in the disc so it will stop right there, we wouldn’t expect to have normal movements, there will be some restriction. Then the condyle will go back to its original location.
   -   hard end feel the patient open slightly then stops, differs from soft end feel that has restriction in the movements but when we force the patient he can open wider with PAIN. In hard end feel the patient never opens more than the limitation.
( Joint inflammatory disorders
· We talked about the disc mainly, but there are other structures in the TMJ that might get affected in disorders such as the capsule, synovial membrane and articular sufaces.

· Continuous deep pain accentuated by function.

· Secondary systemic symptoms: referred pain, excess sensitivity to touch and increase muscle spasm activity.

· Classified into: A) Synovitis and Capsulitis

                              B) Retrodiscitis

                                   C) Inflammatory arthritis
A) Synovitis and capsulitis:

 -  It's when the synovial fluid or the capsular ligaments become inflamed, the joint area swollen occasionally with discomfort during mandibular movements.
 -  The etiology of this condition will be trauma, excessive movements, spreading of adjacent inflammation.

 -  Extremely painful to touch, deep pain originating at that area with some acute malocclusion.

 -  Like any other inflammation in our body, we'll expect having EDEMA (swelling in the synovial space causing an increase in the pressure) that will push the condyle down resulting in acute malocclusion. Having synvitis or capsulitis on one side we'll expect having posterior teeth disocclusion on the epsilateral side.

B) Retrodiscitis:
· Trauma or infection in retrodiscal tissues.

· Swelling and malocclusion; the posterior pressure will increase causing an open contact on the posterior teeth and heavy contact on anterior teeth (class 3 relationship with open contact on posterior teeth). If the trauma was extensive intracapsular bleeding may occur.
· PAIN might increase by clenching in centric occlusion and relief when clenching on a separator 

Explanation: in centric occlusion the condyle is in the normal or closing position so it will push the inflamed edematous tissues causing pain. Once you separate the teeth asking the patient to bite on object the pressure on retrodiscal tissue will decrease and the pain will be reduced. This is one way to diagnose this disorder.

C) Inflammatory arthritis:

· involoves the articular surfaces and result in destruction of the articular and subarticular osseous structures of the joints.

· Pain that is accentuated with movements.
· Subclasses: *Traumatic arthritis
                         *Degenerative joint disease

                         *Infectious arthritis

                         * Rheumatoid arthritis

                         * Hyperuricemia

· Traumatic arthritis: due to trauma to the joints, inflammation to the articular or subarticular surfaces.
· Degenerative joint disease (osteoarthritis): Basically it’s a lung disease, the theory says it's not inflammatory but it has the same presentation of other joint inflammatory diseases. 

- The articular surfaces of the joint and the underlying bone will deteriorate due to mechanical overloading (occur mostly in the weight bearing joints such as the knee and hip joints, not commonly in the TMJ)

- The patients complain from pain that worsen as they progress and some crepitation. Its significance and show some changes in the articular surfaces due to overloading.

- Diagnosis is supported by radiographic evidence of changes in subarticular surfaces of the joints. Bone will appear smooth with loss of surface or erosion and flattening of the condyle.

· Infectious arthritis: caused by systemic disease or a bacterial invasion or immunological response.
· Diagnosis is established by history, symptoms and clinical examination of fluids from the joint cavity.

** The last 5 slides are self study :)
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