Section 21 - TMJ-TMD Syndrome I (Anatomy & Etiology)
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Handout
INTRODUCTION

Many areas seem to confuse the diagnosis and management of TMD. When to treat? What type of treatment? Make a splint? Refer to psychologist? Etiology, diagnosis, and treatment represent areas of emerging understanding that will affect both non-surgical and surgical therapy.

Definitions (GPT)

Temporomandibular joint- (1) the articulation between the temporal bone and the mandible. It is a diarthrodial, bilateral ginglymus joint (2) the articulation of the condylar process of the mandible and the interarticular disk with the mandibular fossa of the squamous portion of the temporal bone; a diarthrodial, sliding (ginglymus) joint. Movement in the upper joint space is mostly translational, whereas that in the lower joint space is mostly rotational. The joint connects the mandibular condyle to the articular fossa of the temporal bone with the temporomandibular disk interposed.

Temporomandibular disorders- (1) abnormal, incomplete, or impaired function of the temporomandibular joint(s).

 Etiology
What causes TMD? Is it malocclusion? Orthodontics? Joint degeneration? Emotional Stress? Bruxism? Are TMD patients more sensitive to pain? Are there psychological issues?

Sears states that "tooth occlusion out of harmony with jaw relation" may cause mechanical stress in the temporomandibular joint. 

What does he say about vertical stress at the condyles? -"May result from allowing the occlusal load to be too far to the front of the mouth."
According to Sears- what are the Evils of Anterior Occlusal loading? P333. 
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Does Travell disagree?

 

Travell says that when muscles are subjected to noxious stimuli (mechanical, emotional, infectious, metabolic, or nutritional, or more likely a combination,) they react in ONE way- they develop spasm.

What does Travell say about the importance of muscular dysfunction in temporomandibular joint disorders? P.745

Sudden Onset- of pain and trismus is associated with some traumatic episode such as?P753

Gradual onset- may be characterized by joint sounds, pain and limited jaw motion. The major precipitating factor may be postural strain of the muscles due to occlusal imbalance or facial asymmetry, or associated with infection or emotional stress. 

Anything else? P753__________________________________________________________ 
Mongini- Is TMJ remodeling adaptive or pathologic?

Mongini claims a direct relationship between joint remodeling and the two main causes of changes in the occlusal scheme during life- (partial edentulism and attrition) p486

Occlusal alterations are one of the factors eliciting bruxism and other parafunctions, which remarkably increase the loads to which the TMJ is subjected.p492

Lundeen studied the relationship between denture wearing and symptoms of TMD. Denture wearers had higher levels of TMD symptomotology but fewer complaints. Why?______________________________- P44. 

Do dentures cause TMD? _________________________

Are TMD symptoms progressive? 

Lundeen says no but what does De Leeuw conclude?_________________________ P23 - It seems that with time, most patients adapt and function pain free, despite having TMJ’s that are not anatomically ideal. In most cases the disorder will reach a stage of quiescence within 2 to 4 years. After that, only minor changes are seen.

Sessle and Hu investigated mechanisms of pain in articular tissues and concluded that " stimulation of high threshold afferents in the craniofacial region can elicit reflex responses in the jaw, tongue and facial musculature." Also, " trauma… can produce a sustained excitation of several masticatory muscles that may serve to protect the masticatory system." What are they saying?

Kroon and Naeue- Jaw muscle pain has been shown to occur without any evidence of attrition. Are they claiming that muscle soreness is a consequence of chronic disuse and not hyperactivity? P218

Pullinger and Seligman- Dental attrition as an isolated variable should not be considered as predisposing to TMD

De Leeuw-gives a concise summary of the clinical course of TMJ ID beginning with a slight click on opening or protrusion and progressing to disk perforation or rupture. Can someone summarize the course of events? P18

McNamara- There seems to be a low association between occlusal function, anatomy and TMD. The relationship of TMD and orthodontic treatment is minor. List several of his conclusions. P86

Pierce et al, investigated the relationship between perceived stress and bruxism. What did they find? The link between psychological variables and bruxism is more complex than a simple cause and effect relationship motivated by perceived life stress. Evidence does not support a relationship between personality, stress and electromyographic bruxing activity and pain.

ClarkGT as the elevator muscles contract, neck muscles stabilize the head as the tongue and pharynx initiate swallowing food. The realization that eating utilizes many muscle groups, simultaneously, should also be applied to parafunction. Clenching by the masseters increases activity in the SCM and Trapezius muscles.

Carlson et al-Masticatory Muscle Pain (MMP) patients had greater levels of anxiety and depression than matched controls. MMP patients had greater sleep dysfunction and more fatigue. Is this the cause or result of TMD?

Are MMP patients more prone to report symptomotology? What does Carlson say about the pain threshold of MMP patients? P303. _______________________

Fatigue and pain are both stressors that can severely tax reserves of adaptation energy and lead to eventual dysfunction. What are the effects of chronic pain regarding sleep deprivation, anxiety and depression according to Carlson? P 304. _____________________

Decreased end tidal CO2 levels in MMP subjects indicate the possibility that alkaline pH levels may contribute to dysfunction. HOW? Carlson p304.

Is there evidence of a relationship between emotions and jaw motoneuronal activity? Who says so? Olsson, 
"There are numerous reports of greater levels of depression and anxiety in persons presenting with TM complaints as compared to normal controls. Overall, the available data indicate that significant psychological dysfunction is often present with many TM disorder patients." Carlson p298

Diagnosis
Many techniques to assess TMD are available. These include condylar motion, CAT scans, EMG, ultrasound, and psychometric testing.

Travell-discusses the reason for failures to early diagnosis. " A person cannot tell by proprioception how wide the jaws open. Whenever a maximum effort is made to open the mouth, it feels wide open, even though the aperture is limited by the increased stretch reflex of muscle spasm. The second obstacle to early diagnosis is the current lack of standard measurements of vertical motion at the TMJ." What does she recommend for a quick and easy diagnosis of restricted motion? 

Fingers.

Travell-"we conclude that the average normal jaw aperture is 5.0cm for men and 4.5cm for women."
Travell- "the patterns of referred pain myofascial pain and their autonomic concomitants, like referred visceral pain, can be used in reverse to trace the pain to its source."
What else does Travell say about Trigger Points? P746

Can dental pain refer to neck? P752

 

Lundeen et al employ the TMJ scale. It is a psychometric test that has scales measuring physical symptoms associated with TMD, as well as relevant psychosocial factors. What are these factors? P41. 

Pain report (PR), palpation pain (PP) perceived malocclusion (MO), joint dysfunction (JD), and range of motion limitation (RL), presence of non-TMD disorders (NT), stress (ST), psychological factors (PF), tendency towards chronicity (CN)

Pullinger- p198 catalogs several groups of TMD diagnosis. This is a good review of some of the classic diagnoses. Disk displacement with reduction, disk displacement without reduction, TMJ osteoarthrosis with a prior history of TMJ derangements, TMJ osteoarthrosis without prior history of TMJ derangements, and Myalgia only. 

Can the severity of attrition be a useful tool in diagnosing TMJ patients? 

Is attrition the result of TMD? P205

 McNamara-
List the factors associated with specific diagnostic groups of TMD patients.p85

1. skeletal anterior open bite

2. overjets greater than 6 to 7 mm

3. RCP/ICP slides greater than 4 mm

4. Unilateral lingual crossbite

5. five or more missing posterior teeth

Carlson- can we use EMG as a means to differentiate pain patients from normal controls? P304. No

Can the use of pressure pain threshold determinants in the facial region be a reliable and valid means for differentiating TM disorder patients from normal controls? P298

Kroon and Naeije-"patients had low maximum bite force and low EMG activity, indicative of weak masticatory muscles. Weakness and tenderness to palpation of the masticatory muscles point to a condition of chronic muscle soreness"
Is it possible to differentiate TMD patients from non-patients based on the severity of dental attrition? _____________________________________________ P 203 Pullinger et al

Treatment
Treatment for TMD range from occlusal pivots to Cognitive Behavior Self Regulation. What is Sears’ rationale and technique for occlusal pivots? 

What does Travell advocate as the "most certain method of interrupting the feedback cycles responsible for myofascial pain syndromes"? P756

What are advantages and disadvantages of "dry needling"? P758

What about Ethyl Chloride Spray? P759

Procaine infiltration of myofascial trigger areas and /or application of a vapocoolant spray with gentle stretching of the muscles in spasm offers an effective method for terminating pathophysiologic stress disorders of the skeletal muscles, provided that steps are taken to correct any reactivating stress such as strain due to malocclusion, focal infection, metabolic and nutritional deficiencies.
Who advocates that " occlusal therapy is the main treatment for degenerative joint disease caused by occlusal disharmonies"? Mongini

What does he say about selecting the most therapeutic mandibular position? P493
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Earlier studies have found that pretreatment distress, primarily overconcern about somatic functioning was predictive of poor treatment success. Does McCreary agree? P168

Pullinger et al concluded that restoring damage done by attrition to treat TMD is not justified.

What do they advocate for the active bruxing patient? P205 

" temporary control may still be desirable to relive pain and gain control over acutely inflamed and painful tissues."
Based on the d Leeuw study what is the recommendation for treatment? Is non-surgical therapy effective? How did the patients do over time? Can the TMJ adapt and overcome? P23

Who else recommends conservative treatments? McNamara. Is it possible to prevent TMJ with orthodontic treatment? P86.

What is CBSR/PSR? Who advocates this theory and what is the rationale? Carlson P298, 304

 What does Carlson think about the effectiveness of muscle relaxation splints? P305

" almost any intervention works to some degree initially"

 TRENDS
The understanding of the etiology, diagnosis and treatment of TMD is evolving. In the past treatments were successful even though they were not based on good science. As our understanding of this complex issue continues to evolve it becomes apparent that a medical model is justified. We need to understand the pathophysiology of the entire patient on a cellular, biochemical level. Look beyond the joints and occlusion. Understand the effects of chronic pain on an emotional, and physical level.

" TMD is a neuromuscular skeletal disorder. The brain via cranial nerve controlled muscles, controls jaw and neck function. Emphasis on TMD therapy is moving towards neuromuscular considerations. Dental treatment, preoccupied with skeletal or occlusal treatments, may be physiologically naïve. Conditions that may induce discal and condylar changes, create muscle and nerve pain and make the brain overwork should be full explored and treated before irreversible interventions are tried." (Bertrand,Carlson,Ehrlich,Burton,Wilhelm)

 

Abstracts
21-001. Sears, V.H. Occlusal pivots. J Prosthet Dent 9:73-90, 1995.
Victor Sears discusses occlusal pivots without a definition of what the pivots. The important points presented in the article are as follows:
     Pivots are used in complete dentures to give patients relief from certain distressing conditions associated with the TMJ. Specifically mechanical stress in the TMJ. This stress may be horizontal or vertical. Horizontal stress results from the occlusal action of cusp inclines. i.e. when the centric relation is incorrect. Vertical stress result when the occlusal load is carried too far anterior. Sears states that when the occlusal load is too far anterior three major evils are caused. They are: (1) the breaking down of the anterior parts of the ridges, (2) the bending of the mandible at its weakest place, and (3) the upward displacement of the condyles. There are also three minor evils, they are (1) the stability of the denture is decreased, (2) pressure is placed in the region of the of the incisive foramen, with a consequent burning sensation, and (3) the labial flanges are forced vertically in the vestibule. Sears states all six of these evils, be them major or minor, are prevented or alleviated by the use of occlusal pivots. The action of the pivots are to reduce the unfavorable stresses, especially the upward stress, in the TMJ. Pivoting is a means of stress reduction and not forcing the condyle into a new position. How????? By moving the occlusal load to the back of the mouth to reduce the upward force at the condyles. The prime function of pivot teeth, then, is to permit the condyles to descend toward their unstrained vertical positions. Secondarily, their function is to permit the condyles to assume their unstrained vertical position. 

Technique: Either add acrylic to the posterior teeth if increasing the vertical dimension is also to be increased or grind the anterior teeth if the vertical dimension is correct. 

21-002. Travell, J. TMJ pain referred from muscles of the head and neck. J Prosthet Dent 10:745-763, 1960.
     This article deals with pain perceived in the mandibular articulation but referred to it from the muscles of mastication and from certain muscles of the neck.

Pathophysiologic course:

1. Nonarticular or periarticular entities (stress disorders of the skeletal muscles) the pathophysiologic course of events may be outlined as follows.

2. Muscles subjected to noxious stimulation ( mechanical, emotional) react in one way, they develop spasm and shorten. Pain of skeletal muscle spasm is often intense as the labor pains of a strongly contracting uterus.

3. Pain is almost always referred from a distance from the muscle that is its source.

4. Pain depends on a small zone of hypersensitivity known as the trigger area located within the muscle in spasm. Deep pressure on the trigger area or touching it with the point of a needle reproduces the spontaneous pain at a distance, and infiltrating it with procaine eliminates the related reference pain. 

5. Shortening of muscles under stress represents homeostatic protection against injury.

6. In a matter of minutes, local procedures directed at extinguishing trigger areas may abolish the hyperirritable stretch reflex and reestablish normal muscle length and function even though movement has been painful and limited for months or years.

7. Allowed to cause marked limitation of motion long enough, fibrosis of periarticular structures gradually ensues and contraction rather than spasm becomes responsible for joint restriction.

8. Trigger area at a particular site gives rise to essentially the same distribution of referred pain in one person as another. Their constancy implies fixed anatomic pathways which link trigger area with its reference zone. The relationship of trigger area to its reference zone is the same whatever the nature of the activating stress.

The distribution of referred myofacial pain is mapped in the following muscles:

1. masseter

2. temporalis

3. external pterygoid (lateral)

4. internal pterygoid (medial)

5. trapezius

6. clavicular and sternal divisions of the sternomastoid

Clinical features: 

1. average incisor opening for men is 50-73 mm.

2. average incisor opening for women is 45-65 mm.

     The accurate infiltration of procaine into trigger areas is the most certain method of interrupting the feedback cycles responsible for myofacial pain syndromes.
     Total volume to treat one trigger area may be .5-1.0 ml of a .5% solution. Approach to trigger areas is external through the skin.
     Ethyl chloride spray is a valuable agent for relieving skeletal muscle spasm. It is started over the trigger area and travels in the direction of the referred pain. The skin is not frosted. The process occupies a minute or two. The cold shock and rapidly changing temperature gradient are thought to induce an afferent barrage which modifies the central excitatory state and so blocks the stream of noxious impulses from the muscles. Pain and cold sensations both travel in the spinothalamic tracts and terminate in the same higher centers; nerve impulses traveling over a given pathway may either initiate a response or block it. 

21-003. Mongini, F. Influence of Function on Temporomandibular Joint Remodeling and Degenerative Disease. DCNA 27: 479-494, 1983.
Purpose: To use clinical experimental and anatomical data to illustrate the influence of function on the TMJ in regards to remodeling and degenerative joint disease.
Discussion: Continually throughout life, the TMJ will remodel its soft and hard tissues to accommodate the tensile forces applied to the joint. Resorption and deposition of bone on the condylar head as well as the proliferation of the undifferentiated mesenchyme will occur in response to more severe malocclusions. When the limits of the joint’s adaptation capability are exceeded due to an increase in intensity of disharmony or long duration, degenerative joint disease can result.
     Centric relation cannot necessarily be repeatable if this remodeling is continually occurring and the author believes trying to restore a patient in CR can potentially lead to a posterior displaced disk. Occlusion should provide the optimal conditions for not only masticatory function but for the physiologic response of the TMJ to it’s functional needs. Occlusal therapy is the treatment of choice for degenerative joint disease caused by occlusal disharmonies. This therapy should encourage the physiologic reshaping of the bony structures of the TMJ.
Conclusion: Clinical, anatomic and experimental studies have offered new insight in the treatment of patients with occlusal disorders. A careful examination is needed to recognize subtle signs of dysfunction or beginning lesions in the so-called asymptomatic case. 

21-004. Lundeen, T.F., et al. TMD Symptomology Among Denture Patients. J Craniomandib Disorders: Facial and Oral Pain 4: 40-5, 1990.
Purpose: Using the TMJ scale to quantify TMD symptoms in denture wearers and to compare their symptom scores with similarly aged patients seeking TMD treatment.
Materials & Methods: The TMJ scale was mailed to 755 former denture patients treated at the UNC School of Dentistry. Only 278 responses were deemed acceptable( 37%). Data from 36 elderly patients diagnosed with TMD were used. The TMJ scale is a 97 item psychometric test that quantifies and separates TMD symptoms in five physical symptom dimensions: pain report, palpation pain, perceived malocclusion, joint dysfunction and range of motion limitation. The computer scored tests compares the individual patient's raw score to a standard reference group and expresses the results as standardized scores ( T scores).
Results: the denture group contained a higher percentage of males and the TMD patients were predominantly females. The TMD group mean scores for pain report, palpation pain, perceived malocclusion and joint dysfunction were clinically significant. Range of motion limitations for TMD patients was not above the cutoff, and therefore clinically insignificant. The denture group means for these scales were below the cutoff and therefore not clinically significant. These findings indicate that although denture patients' TMD symptom severity is generally above that of the general population , their symptoms are subclinical, particularly in regard to pain and tenderness. The common belief that TMD is progressive and symptoms increase over time if the disorder remains untreated was not supported in this study. This study further did not support the concept that tooth lost causes the development of TMD in the edentulous patient wearing dentures.
Summary: denture wearers were found to have a higher level of TMD symptomology than a general population, but as a group their symptoms were not clinically significant. There is no evidence to support the assumption that TMD symptoms are progressive.

21-005. Sessle, BJ and Hu, JW.  Mechanisms of pain arising from articular tissues. Can J Physio Pharmacol 1991; 69:617-626.
Purpose: To examine the peripheral and central neural mechanisms underlying pain from articular tissues innervated by spinal and trigeminal afferent nerves.
Subject: Primarily a literature review, although two studies performed by the authors are heavily referenced. 
Materials & Methods: Two studies are referenced, one performed on cats, the other on rats. The authors identify three types of neurons: wide dynamic range (WDR), nociceptive-specific (NS) and low-threshold mechanoreceptive (LTM). Electrical, noxious mechanical, or algesic chemical stimulation was applied to the TMJ afferents of both a cat and rat. The activity of a total of 123 LTM, 7WDR, 25 NS and 7 deep neurones were recorded from the cat’s subnucleus caudalis and 83 LTM, 14 WDR, 27 NS, and 2 deep neurons from the rat’s caudalis. In the cat caudalis, TMJ electrical stimulation excited 24% of LTMs, 29% of WDRs and 36% of NS neurons. In the rat, 8% LTMs, 64% of WDRs and 15% of NS neurons were excited by TMJ stimulation. Also observed was a reversible expansion of the neuron’s mechanoreceptive field.
Conclusions: The convergence of superficial as well as deep inputs on the same neuron is considered to be an integral mechanism underlying the hyperalgesia, poor localization, and referral that characterize many conditions manifesting pain from joints and other deep structures. Convergence of cutaneous, visceral, muscle, or joint afferents represent critical neural elements underlying transmission of TMJ or myofascial pain. This may underlie the poor discriminability and diffuse nature that often characterize deep pain. These neurons may also contribute to the spread and referral of pain, and may also contribute to the tenderness and hyperalgesia of superficial tissues that characterize many cases involving injury to deep tissues. Findings also suggested that trauma or noxious stimulation of TMJ tissues can produce a sustained excitation of several masticatory muscles that may serve to protect the masticatory system from potentially damaging movements and stimuli.

21-006. Kroon, G.W and Naeije, M. Electromyographic evidence of local muscle fatigue in a subgroup of patients with myogenous craniomandibular disorders. Archs Oral Biol 1992.
Purpose: The use of electromyography (EMG) to measure muscle fatigue in evaluation of the masticatory muscles of patients with craniomandibular disorders who had symptoms of muscle pain and tenderness on palpation.
Methods and materials: Ten female patients with myogenous craniomandibular disorders, complete dentitions, and unilateral muscle pain and tenderness to palpation, and ten healthy female controls. The mean EMG values of three 30-s records were used as reference values. Endurance contractions were made with intervals between contractions of 1, 5, and 15 minutes. The surface EMG signals of the masseter and the anterior temporal muscles were recorded during the 30-s test contractions at 50% of maximum voluntary clenching effort. A force transducer placed between the central incisors recorded the maximum required bite force.
Results: Pain patients exerted a lower maximum required bite force and weaker muscle activity when compared with the pain free control group. No significant differences were recorded in the frequency in either group. The painful muscle group showed a higher normalized rate of mean power frequency shift and confirms the presence of an impaired condition in patients with myogenous craniomandibular disorders. 

21-007. McCreary, CP, et al. Predicting Response to Treatment for Temporomandibular Disorders. J Craniomandib Disord Facial Oral Pain 6: 161-70,1990.
     This study examined whether pretreatment psychological characteristics of temporomandibular disorder (TMD) patients were related to the response to treatment in a TMD and facial pain clinic. The care provided to patients was either an evaluation only or an evaluation followed by a course of physical medicine/dental procedures (occlusal appliances, physical therapy, and anti-inflammatory medications). Outcomes were assessed in terms of pain levels, jaw function difficulties, and satisfaction with care at 6 months posttreatment by phone and 16 months posttreatment by mail. There were no pretreatment differences between treated and evaluated patients except for higher pretreatment jaw function difficulty scores in the evaluated only patients. Factor analysis of pretreatment scores revealed distrust, pain, anxiety, and somatization. Somatization predicted follow-up pain levels at both follow-ups in the treated patients, but only at the 16-month follow up in the evaluated only patients. Pretreatment pain levels predicted posttreatment pain in both groups only at the 6-month follow up. Posttreatment jaw function difficulties were related inconsistently to he pretreatment dimensions, while satisfaction was not predicted by pretreatment scores except for a possible connection between this outcome and distrust. It is concluded that overconcern about bodily functioning appears to decrease the likelihood that patients obtain pain relief from physical medicine care.
21-008. Pullinger, AG and Seligman, DA. The degree to which attrition characterizes differentiated patient groups of Temporomandibular Disorders. J Orofacial pain 1993;7:196. 
Purpose: To investigate any relationship of the cumulative record of dental attrition measured on dental casts to differentiated TMD patient groups.

Control sample(Asymptomatic Normals) 100 men and 48 women. TMD patients:
     Group 1: Disc Displacement with reduction. 40 women
     Group 2: Disc Displacement without reduction. 26 women
     Group 3: TMJ Osteoarthrosis. 50 women
     Group 4: Primary Osteoarthrosis. 39 women
     Group 5: Myalgia only. 42 women and 31 men

All scoring was performed according to the following five-point scale:
     0 = no wear
     1 = min wear
     2 = noticeable flattening
     3 = flattening of cusps and/or grooves
     4 = total loss of contour and/or dentinal exposures

Results: Women older than 59 with primary Osteoarthrosis showed a trend for less attrition in the anterior dentition. Younger males and females with a diagnosis of only myalgia showed less mediotrusive attrition.
A strong trend was found in the younger age group in both osteoarthrosis group and those without a prior derangement.
Conclusions: Dental attrition as an isolated variable should not be considered as predisposing to TMD problems. Chronic mediotrusive and laterotrusive attrition contacts appear to be common and have little or no association to the presence of TMD symptoms or disease.

21-009. Clark, G. T., et al. Co-activation of Sternocleidomastoid Muscles during Maximum Clenching. J Dent Res 1993; 72(11): 1499-1502.
Purpose: The purpose of the study was to quantify the level of EMG activity of the SCM muscle during maximum jaw clenching of healthy subjects and to relate this level to that achieved during maximum voluntary activity of the SCM. 
Methods and Materials: Twelve healthy adult male subjects were chosen without any overt temporomandibular or cervical dysfunction. Surface EMG activity was recorded bilaterally from the masseter and SCM muscles. The contraction level for the SCM during clenching was reported as a percentage of the SCM’s maximum activity achieved during maximum neck flexion against resistance. All EMG signals for the masseter and SCM were converted to a true RMS voltage signal and digitized at a 100Hz sampling rate. Mean peak EMG voltage levels were determined for the activity recorded during each brief maximum voluntary contraction (MVC) task.
Results: All subjects demonstrated co-activation of the SCM during strong clenching efforts. The mean levels of SCM activity were 11.8% + 9.6% (right) and 14.2% + 9.4% (left) of the MVC capacity. Fifty percent of masseter capacity was required to achieve 5% activity of SCM bilaterally, and there was a progressive development of the SCM co-activation which paralleled the masseter activation.
Discussion: The findings of the study were consistent with other studies referenced which had reported that certain cervical muscles become active during various mandibular movements. The findings could be explained by the necessity of the cervical muscles to provide a stable position of the maxilla for clenching. It is conceivable that this co-contraction is a purely mechanical response, that central commands co-activate both systems, or that there is a reflex connectivity between the trigeminal and cervical systems. The study concluded that the SCM activity during clenching was below 30% of the maximum capacity of the muscle.

21-010. de Leeuw, R., Boering G., Stegenga, B., and de Bont, G.M. Clinical Signs of TMJ Osteoarthrosis and Internal Derangement 30 Years After Non Surgical Treatment. J Orofacial Pain 1994; 8(1):18-24.
Purpose: The purpose of this study was to evaluate whether clinical signs of TMJ OA (Osteoarthrosis) and ID (Internal Derangement) change in the long run and, if so, to what extent.
Methods & Materials: 99 patients who received non surgical treatment for OA and ID of the TMJ 30 years prior and 35 control subjects. Data was then collected from the patients records.

· T1.................pre-treatment (>30 years prior)

· T2.................2-4 years post-treatment

· T3.................Retrospective view after 30 years since tx

Clinical Data was then measured and compared to documentation recorded years prior.

1. Presence of clicking, crepitus, and pain on movement.

2. Mouth opening measured in mm as maximum interincisal distance, maximal lateral excursions and protrusion.

3. Presence of joint or muscle tenderness during palpation.

4. Joint mobility during digital palpation.

Results: It was noted that between T1 and T2, the number of joints with clicking and pain had decreased significantly in the RDD (reducing disc displacement). The number of joints with pain and restriction of movement had decreased significantly in the PDD group (permanent disc displacement). At T2, clicking had decreased 41% in both the PDD and RDD groups. At T3, clicking was found more often in the RDD groups as compared to the PDD and control groups.
Conclusion: The TMJ disorder based on OA and ID evaluated in this study follows the expected course, although the development of its course is not predictable. If progressive, the disorder will reach a stage of quiescence within 2 to 4 years. If clicking is present after 2 to 4 years it will most likely persist for several decades. It seems that in these cases that reassurance and relief of pain are of more importance than the treatment of joint noises per se. Therefore the continued use of non surgical therapy should be encouraged.

21-011. McNamara, J.A., Seligman, D.A., and Okeson, J.P. Occlusion, Orthodontic treatment, and TM disorders. J Orofacial Pain 9:73-90, 1995.
     The review of current literature in regards to the interaction of morphologic and functional occlusal factors relative to TMD indicates a low association of occlusal factors in characterizing TMD. The occlusal factors that have been associated with specific diagnostic groups of TMD conditions are as follows:

1. skeletal anterior open bite

2. overjets greater than 6 to 7 mm

3. CR to MI slides greater than 4mm

4. unilateral lingual crossbite

5. five or more missing posterior teeth

     The first three of the above 5 are often associated with TMJ arthropathies and may be the result of osseous or ligamentous changes within the TM articulation.
     The review of current literature in regards to orthodontic treatment to TMD indicates that orthodontic treatment performed in adolescence generally does not increase or decrease the odds of developing TMD later in life. There is no elevated risk of TMD associated with any particular type of orthodontic mechanics or extraction protocols. Although a stable occlusion is a reasonable orthodontic treatment goal, not achieving a specific gnathologically ideal occlusion does not result in TMD signs and symptoms. Thus, according to the current literature, the relationship of TMD to occlusion and orthodontic treatment is minor. 
     Signs and symptoms of TMD occur in healthy individuals and increase with age, particularly during adolescence. Therefore, TM disorders that originate during various types of dental treatment may not be related to the treatment but may be a naturally occurring phenomenon.
21-012. Pierce, C.J. Stress, Anticipatory Stress, and Psychologic Measures Related to Sleep Bruxism. J Oralfacial Pain 1995: 9; 51-56.
Purpose: The Purpose of this study is to examine the relationship between sleep bruxism, self reported stress, and a number of personality variables. A specific goal of the study was to examine the correlation between perceived daily stress level and EMG measured sleep bruxism.

Methods & Materials: 100 subjects with the following criteria were selected:

1. A self reported history of bruxism.

2. Current Bruxism (identified by someone hearing him or her or wear facets).

3. Measurable EMG activity indicating bruxism during sleep.

     At the initial visit H/N exam and impressions were made as well as psychologic measurements, which included: Trait anxiety, depression, denial and irritability. 

Results/Discussion: This study did not demonstrate a statistically significant group correlation between EMG measured bruxing activity and psychologic variables. The data suggested that some individuals associated increasing stress with increasing bruxism behavior and that there were far more individual bruxers who did not reliably make a stress-bruxing association. The failure to identify a reliable stress-bruxing association occurred despite the fact that there was a measurable positive relationship between higher self-reported stress and bruxer anxiety, irritability, and depression levels. These individual differences may be related to different coping styles.

21-013. Olsson,KA. Trigeminal Brainstem Mechanisms: Implications for dysfunction and 'headache'. abst: J Orofacial Pain 10(2): 170, 1996.
Purpose: The purpose of this article surveys observations implying how specific nervous mechanisms may govern proper chewing involving movements under different contexts such as oral manipulation, biting and rhythmic mastication.
Materials & Methods: N/A
Results:

1. The emotional motor system

· Evokes strong adjustments that set jaw motor activity

2. Trigeminal last order interneurons

· Located bilaterally within the border zone of the trigeminal motor nucleus

· Integrate descending command signals from the brain and unique multimodal information from sense organs. They also transmit excitatory and inhibitory impulses.

· Show modality and movement phase-dependent modulation during ongoing actions

· May change their response properties with the form of the induced masticatory pattern

· May be activated by nocioceptive small-diameter primary afferent innervating tooth pulps, muscle, joint issues and cerebral vessels.

3. The significance of central modulation may be of extreme importance to the understanding of temporomandibular disorders.

21-014. Carlson CR, et al.  Psychological and physiological parameters of masticatory muscle pain. Pain 1998 Jun;76(3): 297-30.
     The objective of this research was to identify the psychological and physiological variables that differentiate persons reporting masticatory muscle pain (MMP) from normal controls (NC). This study examined the characteristics of 35 MMP patients in comparison to 35 age-, sex-, and weight-matched NCs. All subjects completed a series of standardized questionnaires prior to undergoing a laboratory evaluation consisting of a psychosocial stressor and pressure pain stimulation at multiple body sites. During the evaluation, subjects’ emotional and physiological responses (heart rate, blood pressure, respiration, skin temperature, and muscle activity) were monitored. Results indicated that persons with MMP reported greater fatigue, disturbed sleep, depression, anxiety, menstrual symptoms, and less self-deception (P’s < 0.05) than matched controls. At rest, MMPs had lower end tidal carbon dioxide levels (P < 0.04) and lower diastolic blood pressures than the NCs (P < 0.02). During laboratory challenge, both groups responded to the standard stressor with significant physiological activity and emotional responding consistent with an acute stress response (P < 0.01), but there were no differences between the MMPs and NCs. Muscle pain patients reported lower pressure pain thresholds than did NCs at the right/left masseter and right temporalis sites (P’s < 0.05); there were no differences in pressure pain thresholds between MMPs and NCs for the left temporalis (P < 0.07) and right/left middle finger sites (P > 0.93). These results are discussed in terms of the psychological and physiological processes that may account for the development of muscle pain in the masticatory system. 
