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ABSTRACT 

The aim of the study is to examine the validity of temporomandibular 
, .... 

joint radiographs using the head positioner. For the study thrée groups of patients 

are examined: 

1) Patients with myofascial pain dysfunction syndrome. 

2) A random sample. 

3) Patients who hod undergone occlusal rehabilitotion. 
1 

Each group ;5 onalysed to determine if a reJatlonship exists between 

the radiographie findings and the clinical conditions that are observed. 

The conclusions are os foJlows: 

A) T. M. J • .radlographs using the head positioner provide a valuable 

adjunct ta diagnosis and treatment planning for patients with 

M. P. D. syndrome. 

B) Where extensive restorotive procedures are anticipoted T. M. J. 

radiographs.can be useful before embarking on a treatment plan 

as weil as to d~nt t~e postoperotive results. 

C) Bi loteral symmètry seems Ii~e 9 reasonoble objective of extensive 

restorati ve denti stry. 

0) Ret..uslonïs more. fr'equently accomponied by signs and symptoms 
~ ... , ... 

than biloterol symmetry ond protrusion. 
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RESUME 

le but de cette étûde est d'examiner la validité de la radiographie de 

la jointure temporomandibulaire en utilisant le positionneur de la tête. 

Pour r'étude, trois groupes de patients ont été examinés: 

1) Patients souffrant de l'incidence du syndrome de dysfonction 

myoFaciale. 

2) Un échantillon pris ou hasard. 

3) Patients qui ont reçu un traitement pour la réhabi litation 

occlusaJe. 

\ 
Choque groupe est analysé pour s'assurer si une relation existè entre 

les résur~ats de la radiographie et les conditions cliniques observées . 

. la conclusion est comme suit: 

A) le~ radiographies de la J. LM. utilisant le positionneur de la 

tête nous fournissent une aide pour diagnostiquer et planifier un 

traitement pour les patients souffrant de ,. incidence du syndrome 

de dysfunction myofaciale. 

B} Quand des procédés restoratifs compliqués sont anticipés, les 

radiographies de la J. T.M. peuvel)t être valables avant de 

planifier un traitement et d'anticiper les resultats postopératoires. 

C) .r-La symétrie bilatérale est un objectif raisonnable pour une dentisterie 

operatoire avancée. 

D) La rétruslon est plus souvent accompagnée par des signel et symptom~s 

que la symtHrie btlatérale et 1 a protrusion en présentent. 
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INTRODUCTION 

. 
[he. myofascial pbin dysfunction syndrome appears to be,a foi'r1y common 

occurrence, and is comprehensively do~mented in the d~ntal literature. Route 

radiographie techniques have not demonstrated that a relationship exists between 

M, P. D. syndrome end c,!ndylar position'. 

ln 1972 Weinb,rg introduced a technique for taking LM.J. radiographs 
./ 

using the head positioner, and subsequently in a series of publications he drew . 
. . 

attention to the extreme importance of T.M.J. radiographs in diagnosis and treatment 
, ' 

planning. Hl concluded that a relationship exists between M. P. D. syndrome and '( 

condylor' position. Controversy exists about this conclusion. The purpose of the 

study is to 7xamine the va~idity of T .M.J. radiographs ~sing the head positioner. 

For the study three groups of patients are exomined: 
1 

1) Patients with myofascial poin dysFunction syndrome. 
( 

2) A random sample. 

3) Patients who had undergone occlusal rehabilitation. 

Each group is analysed't6 determine if a reJationship existf between the , . 
rodidgraphic findings and the c1inical conditions that are observed • 

.. 
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REVIEW OF LlTERATURE 

t 
HISTORY' OF MYOFASCIAL PAIN DYSFUNCTION 

The phrase "'temporomandibul~r jOlnt 'pa"in dysfunction syndrome is an 

umbrella term covering a variety of problem"s. These problems may incluçle the 

entire- classification of temporomandibu.lar joint ~i50rders, whether intra-articular 

or extra-articular. However, the greatest common denominator of temporomandibular 

. 1 -
joint disorders is known as the myofoscial poin dysfunction syndrome. 

Dental'diseases ore not only the product o~ modem times. In 5 B.C. 

Hippocrates described a method of reducing dislocatfon of the mandible very much 

like present techniques and similar to that used by ancient Egyptians 2,500 years 

eorlier. This points out historica:lly the early recognition of the special problem 

with m~ndibular dislocations. 

Early concepts were not weil developed until anatomi cal stu~ies on 

articulation of the mondible and cronium were more refined. Certain figures stand . 
out f~ thei'r efforts here: Leonardo da Vinci (15th century), Andreas Vesalius 

1 2 
(16th century) and John Hu.nter (1 8th. c;entury). 

3 
, 

Prentiss" in 1918 recognized thet Joss of molars and premoJars produced 

a distaJ condylar movement. This movement, he felt, resulted in direct pressure 

on the Eustachian tube apd the ear structures, or impingement ot the auriculotemporal 

nerve. Thus he felt a ve~ical collopse of t~e bi~e was responsible for the T .M.J. 

syndrome. This wos the birth of the mechonical di$placement theoiy. 

/ 

• 
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4 
Wright, in 1920 agreed, stating that the retrusion of the condyle could 

cause resorption of the tympanic p'late, constrrcti9n of the con~ls and irritatÎo'n "of the 
_f 

tymponic struc~re5 includi'ng the tympanic ortery and the chorda tympani nerve caus-.. 
, ing partial or total 1055 of hearing. 

Brown, 
5 

in 1921 and McCrane,
6 

in' 1925 supported this concept of deaf-' 
, \ 

n s being crUsed by poster~or displ~c~ent of the condyles: it did s~ . by causing, 

corn ression of the Etlstachi an tube. 

,\ 

7 ,- '. " 
Goodfriend, in 1:?33 ru9gested that the alteration of the articular relation-

ship was prirnarily a superior-posterÏC)r displacement whieh resulted in the relaxation 
'\ . . 

. ~ J ," • 

of t~e articular ligaments and muscle~, eventuaHy causing atrophy of the disc and 

arti cular surfaces, and finaUy resorption of bene, whi ch is port of a degenerative 
"" 

process. Cracking no~ses, he belie~ed, were probably ca~sed~ by loosening,of the 

attachments of the dise ta the condyle and ear ~ymptoms were caused directly by 

refl ex nerve pressu re. . 

, f 8 .' 
The basis of Costenls syndrome wa! that Joss of posterior teeth resufted 

in overclosure of the mandible and consequently pressure of the condyle on the retro

condylar structures. Pressure on these .struc~res, ";ainly the auriculotemporal -

vessel~ and nerve land the external auditory ~atus! ~esulted in Cl" range ~ symptoms-
, . 

1 ' ... 

" incl~ding impoired hearing, tinnitus, dull pain in and a~und the e~rs, dizztness and 
", 

aUeged si nus symptoms. 
\l 9 ~ 1 • 

ln 1936 C05ten publls~ a second report. The following sy/nptoms .. ere 

ad1ed to hi. original syndrome: herpés a~d glossodyni.a, glossopharyngeôf neu~lgio 

" and trismu;. Those symptoms weie present ot differeJit tÎmes and in different combin- .- ~. . 

f' , , ' 
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ations with varying emphasis. 
, 

Many authors supported Costen' s theories, others disagreed. They felt that 

certain aspects of Costen's syndrome had been invalidated, e.g. Zimmermon
lO 

in 1951 

wrote Il It is evident that from an anatomi c and functional point of view there is only 

one group of symptoms in Costen's syndrome of mandibular overclosure that has a basis 

of acceptable fact: trigeminal and occipital neuralgias. Ali other symptoms are 

-. 
questionable ... 

" Sicher, questioned tympanic irritation with mandibular overclosure. He 

believed thdt the tympani c nerve lies protected in the pterygotympanic fissure. 

Sicher concluded that the only way to irritate the tympanic nerve was to fracture the 

surrounding bone. He proposed that the pain arose from spasm of the muscles second-

ary to malocclusion. He bel ieved that the dental malocc lusion was the key factor and 

that the edentulous patient would not have this problem. He did not discuss the 

patient with poo ri y eccluded dentures. 

Costen's syndrome has fallen into disrepute in recent years because his 

theories of its etiology have bèen completely disproved. The syndrome does exist 

but the etiology is different from that offered by Costen. 

10 " limmerman and Sicher ' respectively could find no anatomical basis 

for relating the retropositioned condyle with the complex of symptoms known as 

Costen' s syn~rome. 

,12 
ln 1937 Schultz introduced the concept of hypermobility caused by 

'Iex ligaments'. He concemed himself with clinically observable joint disordeli 

such as clicking and dislocation. He believed that an excessiv& range of condylar 
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movement was responsible for the symptoms of pain and clicking. In contrast to 

Costen, Schultz directed his attention to the joint itself and emphasized treating 

/ 
f the joi nt rather thon the occlusion. 

Painful areas within muscles of 'trigger areas' were described by Travell 

13 
and Rinzler. They pointed out the existence of syndromes associated with trigger \. 

areas within the muscles coupled with pain, spasm, tenderness and dysfunction. 

Schwartzl4 felt that predisposition, psychologically or physiologically, 

was more important than the precipitating factors themselves. According ta Schwartz' s 

study, the pain-~ysfunction syndrome first appeared in patients predisposed by 

constitution and temperament, as a result of sudden or prolonged stretching or proprio-

ceptive changes following rapid or extensive changes in the occlusion of the teeth. 

ln the explanation of this syndrome, abnormalities of the occlusion are considered to 

be only contributing factors. 

15 
ln 1969 Laskin proposed a revised view of Schwartz's T;M.J. pain-

dysfunction syndrome. "Although mechanical factors related to occlusion may some-

tîmes cause thîs condition by producing muscular overextension or overcontraction, 

( our investigations support the role of muscle fatigue as the most frequently encounter

ed cause of su ch spasme The fatigue appears related predominantly to psychologically 

motivated, persistent, tension relieving oral habits. Thus we !:mve come to consider 

the pain-dysfunction syndrome as essentially a functional psycho-physiologic disease 

with organic changes thot later may be noted in the teeth and joints as secondary 

rather thon primary phenomena. To stress the role played by mu'scles, it is suggested 

that the term 'myofasciol pain dysfunction (M. P.D.) syndrome' is a more accurate 

, 

i 
1 

t 

1 
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term to describe the condition thon T. M. J. pain dysfunction syndrome. Il 

CURRENT VIEWS ON ETIOLOGIES 

The myofascial pain dysfunction syndrome appears to be a fairly common 

occurrence, and is comprehensively doeumented in the dental literature. Several 

7,8,16; 17, 21 
authors moi ntain that i nadequate dent itions and unsati sfactory oce lus ion 

are the most frequent causes of M. P. D. Other investi gators, noting that hyper-

function may provoke myofascial pain, assert that T. M. J. disturbanees are us~ally 

18,20,21 
related to dysfunction of the masticotory muscles and/or emotional disorders. 

15,19 
Laskin et 01 point out the key elements of the theory of the myofascial 

pain dysfunction (Table 1). They believe thot the mosticatory muscle sposm is the 

primory factor responsible for the signs and symptoms of the pain dysfunction syndrome. 

TENSION ---+-ORAL HABJT-+-DENTAL IRRITATION 

+ MUSCULAR FATIGUE 

Museular { Muscular 
Overextension-I MYOSPASM l04---0vercontroction 

~ 

.. 

_--t ... MYOFASCIAl-PAIN-DYSFUNCTlON ~-
SYNDROME 

contrac~clusal Lhann~en ArthrHh 

-----~--Altered CJwin9 Pottern ------

Table 1 

The ~ey elements of the theory of the myofasciol pain dysfunction syndrome . . 

., 
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1 Spasm con be ini tiated in one of three ways: muscular oyerextension, 

muscular overcontraction or muscle fatigue. Examples of some of the factors that 

con produce overextension of the various masticatory muscles are dental restorations 

or fixed and removable prostheses that encroach on the i ntermaxi /lary space. Over-

contraction, on the other hand, con be caused by overclosure resulting from ~uch 

things as biloteral loss of posterior teeth, settling of partial dentures, etc. Although 

adverse mechanical factors leading either to muscle overextension or overcontraction 

15,19 
may cause some instances of M. P. D. syndrome, Laski n et a 1 bel ieve that the 

most common cause of muscle fatigue is produced by chronic oral habits such as 

clenching or grinding of the teeth. These habits con be initiated by an annoying 

dental irritation such os an improperly occluding restoration or an overhanging 

margin. General/y, however, Loskin et al bel ieve that they ore an involuntary 

tension -re 1 ievi ng mechan ism. 

The development of spasm in one or more of the masticatory muscles not 

only leads to poin and limitation but alsa may produce a s/ight change in jaw 

position so that the teeth do not occlude properly. If this abnormal jaw relationshi p 

persists for several days, the teeth then may gradually shift to accommodate to the 

new position. In addition to producing possible alterations in occlusion, persistent 

myospasm also con couse two other organic changes - either ~) degenerative changes 

in the T. M. J. or (2) contracture of the muscle whi ch is a manifestation of long-term 

spasme These organic changes result in on altered chewing pattern with attendant 

reinforcement of the original sposm and pain. 

According ta the psychophysiologie theory, Laskin points out thàt 

4 
J 

i 

1 
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mosticotory muscle sposm is the primory factor responsible for the symptoms of the 

pain dysfunction syndrome. Organic changes such os occlusal disharmonies, 

degenerative arthritis and contracture wh i ch may result, tend to make the condition 

self -perpetuat i ng. 

Studies to support muscular fatigue aS the direct couse of pain have 

22 . 
been performed by Christenson who found that prolonged voluntary load. ng con 

23 
produce the si gns and symptoms of the M. P. D. syndrome. Yemm found that 

individuals within a control group were able to relax their muscles between success-

ive ottempts at a task, whereas patients with M. P. D. could not rel~x their muscles 

between tasks. 
~ 

Histopathologic investigations have attempted to correlate myofascial 

pain and dysfunctian with the direct overloading of muscles or with indirect 

1 
disturbances of the blood supply. Yavelow hyp<5thesizes that pro longed isometric 

contraction interferes witt" local circulation and thus ionic interchange across ce" 

membranes, depriving cells of glycogen and oxygen and increasing the lactic acid 

~oncentration. ' 

24 
Newton adds that intense gamma firing, related to increased reticular 

stimulation by stress initiates the excessive isometric contraction rendering protective 

ref/exes ineffective in correcting moter activity upon sensory input. The alpha and 

gamma systems are further abused by prolonged isometric contraction which in turn 

cuts off circulation te the muscles and the spindles become unrésponsive te further 

stretching. Once stretching is inhibited, limitation of mandibular opening wi" 
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li 

result. Since a muscle in spasm cannot be in synchrony with the complex masticotory 

muscle system an asynchronous muscle activity resulting in deviation of midlines ot 

maximal opening is produced. 

Travell 25 points out that IIwhen the muscles are subjected to noxious 

stimulation of various sorts (mechanical, emotional, metabolic .•••• ) they act in one 

way - they develop spasm and shorten. A muscle in spasm is unable to relax volun-

tarily and it resists passive lengthening: this condition results in poor neuromuscl1lar 

coordination. Il The change in muscle length of one or more of the mosticatory 

muscles causes a change in the opening and c10sing movements of the jawsi it 0150 

changes the position of the mandibular condyles and restricts the degree of active 

verticalopening. Sposticity of the externel pterygoid mu~cles, specifically, causes 

firm bracing of the condyle egainst the articular eminence, which causes the click-

ing and grating associated with T. M. J. disturbances. When only one external 

~ 

pterygoid is spostically involved, it will cause a shift of the mandible deviation on 

opening. 

Patients with premature occlusal contacts feed back noxious stimuli to 

the mosticatory muscles, causing these muscles to undergo sfXlsm. Upon correction 

of the occlusal prematurity the muscle returns to a relaxed, resting state. Bruno 26 

added that should the spa sm be allowed to continue, the activity within the muscles \.. 

will build Upi the resulting pain in the muscles wi" be concentrated in the areas of 

the fascia which upon palpation demonstrate tenderness and pain. These areas are 

referred ta aS 'trigger Qr~as' • 

26 
Bruno notes that neurQmuscular function is most efficient wh en centric 

J , 
~ 
1 

1 
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relation coincides with maximum intercuspation. Defl~ interceptive contacts 

introduce noxious impulses into some or 011 of the mandibular muscles causing changes 

or disharmony in the neuromuscula,r control of mandibular motion. 

27 
Dawson hypothesizes that muscl e function changes in.'the presence of 

interferences to protect the interfering tooth or teeth from absorbing the entire force 

of the closing musculature if the mandible is not deviated away from its terminal axis. 

The deviation is initiated by the proprioceptive nerve endings in the periodontal fibers 

around the roots of the interfering teeth. These nerve endings are so sensitive to 

pressure thot even minute interferences can trigger the external pterygoid muscles to 

pull one or both condyles forward. Thus, the mandible can be deviated by the muscles 

to accommodate al rnost any occlusion. Because of constant repetition of the proprio-

ceptive trigger to the muscles, these muscles become patterned to the devious closure. 

Such memorized patterns of muscle activity are cal'ed 1 engrams'; the physiology of 

28 27 
muscle engr,ams has been described by Sicher, Ramfjord and Ash. Dawson added 

that no study of occlusion is complete without a thorough understanding o~ the role 

that engrams play. 

Thomson 29states that the type of .occlusion and the number of teeth missing 

\ 
does not contribute to M. P. D. He oddes:l that this condition is of neuromuscular 

30 
origine Evidence in support of this is glven by Schwartz and Clayes, who found 

that a hyperex'citable central reflex mechonism triggers myospasm rather thon 

abnormal stimuli originating from dental malocclusion • . 
31 

8anaslk and laskin, in their experimentol induction of bruxism by 

electrical stimulation of major muscles of masti cation concluded that muscle fatigue 



, 

- Il -

rather than occlusal disharmony was responsible for producing a situation akin to the 

M. P. D. syndrome. 

32 
Whi le Greene and Laskin' s hypotheses have been offered to answer 

the question of why occluding splints are c1inically effective, generally the hypo-

\ 
theses con be grouped into one of two categories: those that attribute success to an 

, ~mp",vement ;n skull mand;bular relaHonship and thase that expla;n success ;n terms 

of improved muscular relaxation or balance. Advocates of each category usually 

regard occlusal disharmonies or irregularities as the primary etiologic factors respons-

ible for the mandibular displacement or muscular imbolance. Thus the positive 

results that are obtained with the use of such spi ints are exp~ained by improving the 

craniomandibular relations, allowing muscle relaxation by disengaging the teeth. 

17 
Posselt suggested treatment of potients with severe symptoms of M.P. D. 

by selective grinding according te the following sequence: 

o} adjustment of the occlusion to remave interfering tooth 

contacts in the retruded position 

b} elimination of tooth contacts on the balancing side 

c} adjustment of contacts on the working sides to increose 

distribution of the occlusal lood. 

He noted thot selective grinding resulted in rmprovement followed by remission of 

symptoms in 50% of bis experimenta~roup, whi le on odditionol 45% improved. 

Only 5% of his patients showed no improvement. 

33 
Rosenthal and Burch show the direct relationship belween a patient's 

occ/usal interferences, lack of stabie contacts in centric occlusion, retrusive 

t L 
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occl usa 1 i nterferences and non -work i ng contacts, and hi s neuromuscu 1 ar or temporo-

ma~dibular articulation dysfunction. 

28 
ln a study by Ramfjord, 32 patients w;th LM.J. dysfunction and 

pain were 'cured' by occlusal adjustment of the retruded contact position and by 

obtaining harmony in excursive movements. 

Dawson
27 

states that the pain of M. P. D. is almost always resolvable in 

a matter of minutes once the occlusion has been refined, except if the pain comes 

from the traumatized joint surfaces or from tendonitis or damage to the muscle. If 

the pain persists after occlusal adjustment Dawson believes that it comes os a 

result of the dentist not correctly manipulating the ntindible to locate the inter-

ferences or by not refiningJhe occlusion precisely enough. A 'pretty good' centric 

occlusion is not good enough. 

34 
Winter and Yavelow believe that the neuromuscular adaptation enables 

most patients to toi erate or adapt to i nterceptive contacts which do not necessarily 

traumatize the supporting investiture. 

Zarb and Thompson '6 write that the human masticatory system is rarely 

in harmony, but the components exhibit an extraordinary adoptive range. Once the 

adaptive lange is exceeded, the weokest port of the system breaks down, be it the 

periodontium, the teeth, the muscles or the T.M.J. Thot is why there are millions 

of people with severe malocclusions, without the slightest indications of muscle or 

joint problems. 

87 
Celenza states that a" parts in the positional guidance system have 

the capacity to adapte The joint con give, the teeth con wear, the periodontal 
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structure can stretch, the neuromuscular complex can alter in dynamics, ail of which 

give a wide range of adaptation. 

Celenza added that adaptation is a normal process. It remains normal as 

long as the limit of adaptation is not exceeded. If exceeded, patholagy will occur 

in many possible forms: 

a} loss of periodontal support 

b) recessian of attachment apparatus 

c) bone loss 

d} wear of teeth. If highly resistant to wear, the joint will 

be forced into non-centric position by musculature in spite 

of neuromusculor control, and trauma to the jO,int will.occur 

e} muscle spasme 

Celenza believes that the temporomandibulor joints are the last 

structures ta show pathology. They are so des; gned that ,they are the top strucrures 

of the system. Restoration of harmony between pasi ti onol guidance compements 

within the adaptive range of that individual is the objective of oral rehabilitation. " 1 

Whereas a school emphasizes the occlusal disharmony as the major 

etiological factor for the development of M. P. D., it cannot exp/ain why masticatory 

pain and dysfunction are comparatively uncommon wh en occlusal disharmony is 50 

prevalent in the general population. It is now recognized that the hyperactivity of 

muscles /eoding to myalgia and myospasm is triggered by emotional tension and may 

be due'to a combination of psychological stress and muscle incoordination secondary 

to ma/occlusion. The resulting pain and dysfunction may then exacerbate the stress 
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and anxiety already present to set up a myosposm pain cycle.leoding to continued 

mosticotory dysfunction. 

28 
Ramfjord and Ash note that occlusal discrepancies together with 

psyrchogeni c factors can trigger abnormol muscle action. The key factor is the 

patient' s abi lit y to odapt to the occlusal disturbances os determined by the 

individuaPs psychological state. Thus the pain dysfunction depends on the intensity-"" 

of the initioting factor (occlusion) and the stote of resistance or odaptotion as 

determined by psychological porameters. 

The diametricolly opposing etiologic concepts, namely occlusion and 

35 
emotional stress are both misused, Weinberg says, when a patient must be rigidly 

type cast into one or the other group depending on the views of the c1inician. 

The problem is not to decide which single factor caused the symptoms but rcther 

to understand the interrelatianship of the rnany factors operating simultaneously 

and/or their timing. In a gi ven patient, an occ/usal interference mey trigger the 

patient's acute symptoms whi le onother factor, such os emotional stress, moy sustoin 

them. The converse ntay 0150 be true where a given long-stonding ma/occlusion 

will serve as a sustoining mechanism to the ceute symptams which were triggered 

by the patient' s response ta an acute stress syndr0n:!e •• Thus the concept of the 

'etiologic circle' is useful ta' understand the mechanism of T.M. J. dysfunction • 

. /.tress.yndrome~ .. 
tflgger sustalnlng 

mechanism mechanism 

CI ~occlusion"'------- , 

1 

, 
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35 
Weinberg avoids using the terms 'psychosomatic' or 'emotiona/ tension' 

os these terms imply thdt T. M. J. dysfunction is an emotiono/ disordèr whi ch can only 

be cured by psychiotry. The te~ 'stress syndrome' is preferredforrnon)' patients unde'r-
, 

going the emotional stress of life for which psychiatry is not indi~ated, ~uch os sudden 

change of a patient's circ.umstances. The patient may be able to adjust to this 

emotional crisis without professionaJ he/PI but the body chemistry~:hange\toke place 

nonethel ess. Selye 36 described the' flght-flight' reaction to stress ~~~ twenty years 

"' 
ago. : ,Physi cal and emotiona/ stress no matter what the cause, produce body chemistry 

changes. 

37 
Goss be/ieves that the psych%gical aspect of M. P. D. is an important 

one and indeed it has been-asserted that without emotional tension M. P. D. does nqt 

20 
develop: Thj~ assertion is supported by the work of Lupton who showed thot there 

1; 

was no statistically significant difference between a randomly selected group 'of 

patients with M. P. D. who were treoted with psychotherapy a/one as compored to a 

similor group treated with dental theropy alone. In se/ected groups of patients, that 

is those with a strong non!..organic component to M. P. O., it is possible that dental 
~ 

treatment a/one without psycnotheropy will do positive harm. 

38 ~ 
Mou/ton, hos described her ottempts to treot severol M. P. D. patients 

through psychotherapy. She reported thot precipitoting factors affecting the psychol-

ogico/ bolonce of the potient included strong anger requiring inordinate efforts to 

repress and control, the dea~h of a relative or marital partner on whom the potient 

was .dependent, and exocting perfectionism thot cavered secret hostility. Thirty, one 

of the thirty five patients she interview presented significant emotionaJ factors. 



1-___ f/r~- ----

- 16 -

39 
Thomas et 01 studied the effects of anxiety and frust-rgtion on muscular 

~; 

tension. Electromyogram recordings w'ere token from the masseter and temporar 

. 
muscles for each subject during the condition of relaxat.ion, anxrety and frustration. 

The resultS'leave no doubt that psychologk stress plays a significant role in the 

etiology of M. P. D. 

40 
No Ily and Moore mentioned emations that cannot be consciously 

expressed to rel ieve tension may be converted into somatic symptoms, including 

pain. Though the seat of the emotions is the psyche, the mouth is used subcons~iously 

to express a wide range ôf emotional reactions including love, rage, hate, anger, 

worry and fear. Consequently the T.M.J. structures and related muscles of mQStica-

tion can become deranged because of emotional distress. The development of this 

pain syndrome con occur as the result of an unbea~able environmental situation 

especially if the patient feels trapped between two opposing forces. 

20 
Lupton stated that os a result of post and present studies there are 

reasonable'grounds for recognizing a significant relationship between psychologicol 

factors and non-organic T .M.J·. dysfunction. Treatment of the psychologicol 

factors 0150 results in relief of the symptoms. 
41 

Lerman presents a good explanotion for the emotionol aspect: some 

individuols ore psychologi colly predisposed to mognify the stress-generoting 

potentiols of their Iife situation. Consequently those individuals octually experience 

,è)(~essi ve degrees of psycholagi cal stress. The body responds p~~iologi colly to this 
-' . 

/ by generoting energy and liberating it internally. Instead of venting and discharg
~ 

ing the resulting tension during the coping process, potential M.P.O. patients turn 

, 

j 
f 
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them inward, and channel them through'the stomatognathic system. Increased 

clenching and bruxing activity results. 
/ 

The 'gnashing of teeth' or the çommon term bruxism is a m~nifestation 
88 89 

of hostifity which occurs when conscious controls are relaxed. Vernallis 

studied fort y persons who ground their tee th to determine the extent to whi ch this 

dental syndrome is related to psychological factors of anxiety, hostility and hyper-

activity. Through psychological testing of these subjects, he found that the three 

psychological factors ore significantly and positivefy related to bruxism. The p're-

. disposition of a patient to bruxism may be due to environmental tension, and the 

trigger may be the occ/usal and' proprioceptive dis'turbonce of unrestored loss of 

teeth, the result in this situation being a tendency towards muscular hyperactivity, 

hf . d·· d f . 18 1 toot ocetlOg an t0lnt ys unctlon. ,1 

To complete the sêr~ening for the etiology of M. P.o. it is essential 

to eliminate the possibility of medically-Iinked factors, recent major surgical 
/ , 

/ 

1 

operations, trauma to the head and neck such as a blow to the iaw or whiplàsh of the head 

as could result From automobile accidents or recent airplane trips, which can 

give signs and symptoms of M. P. D. 

Ther~ are st'ill sorne gaps in total understanding of th~ etiology of the 

M.P.D. synd'"C?me and th~re is no agreem,ent between the 'Pr:o and con' schools of 
1 

.' 
thougbt. '" 
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DIAGNOSIS 

There are a wide variety. of factor.; which must be considered when attempt
~ 

ing to establish a correct diagnosis of any disease entity. From the moment the patient 

presents, a logi cal step by step procedure should be carried out in the diagnosis of 

the presenting problem. Primarily, an accurate medical history should be taken, 

noting the last phy&ical examination, recent laboratory test findings such as urinalysis, . 
blood analysis, ,etc. The patient's sex, age, race, as weil as previous illnesses, 

disabilities, hospitalization periods; cause, nature and treatment of any such occu~-

rence in the patient's life should be recorded. Next, an accu rate dental history 

should be compi led considering experiençe with other dentists, previous work done, 

previous extractioflS, histories of dental anc:Vor head and neck pain {cause and treat-

ment). Medication for a medical and/or dental problem should be noted as 

this may affect the treatment or may contribute to the subconscious diseose 
J 

pro cess • 

Having been satisfied with such a history, we should now turn our 

attention to recording the patient's objective symptoms, i.e., the reasons why 

he/she presented for treatment. Upon questioning, any complaint of pain, muscle 

tenderness, joint crepitation and limitation Or alteration of mandibular movement 

should be recorded. The patient should be asked about his social Iife, his work, 

whether stress plays a large role in his dai Iy living - anything which may give us 

any insight into the subject's psychological profile. 

Dentally, we should discover whether the patient hos any complaints 

about the health of his soft and hard oral tissues. At this stage, the patient should 

,J 

~ , 
} 
" 
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be examined for subjective symptoms or comp/oints. 

A. Subjective symptoms 

1. Pain 

42 
Goss believes that the most common fectures of the pain of M. P.D. 

are location {uni latercl in the precuricular region}; duration (increasing severity 

over a period of months); time (worse on waking, eating and times of stress); 

rodiation (to the infraorbital, ramus and temporal regions) and referred (to the 

occipital and cervical regions). Lerman 41 explains that the most frequently sore 

27 
muscles are the lateral pterygoid, masseter and temporalis. Dawson hypothesized 

thot the muscle pain is due to build up of toxins due to prolonged contraction 

causing prolonged chemical changes within the muscle fiber. 

2. Muscle tenderness 

27 42 
Dawson and Goss be/ieve that checking the pterygoid muscles for 

tenderness to polpotion is the first clinicol step in making a diagnosis. 

42 
Goss believes that the muscles of mastication should be firmly pal-

~ 

pated ta detect tender areas of muscle sposm. Common sites are over the anterior 

fibers of the temporalis, the att'~'chment of masseter to the zygoma and th~ insertion 

of the med~al pterygoid to the medial aspect of the angle of the mandible. In the 

facial and neck areas, the insertion of the sternomastoid muscle, as weH~as the 

42 
body of trapez ious c;,on be affected. In foct 1 Gass went on to state thot " ••••• 

myofoscial pain dysfunction is only a variant of muscle tension headache, affecting 

• 
the mosticatory muscles. Il Therefore, during the exomination pro cedure,s, palpation 

.. 

not only of the joint but 0150 the entire heod and neck muscuJor opparatù~Js essential. 
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3. Joint clicking 

Clicking and noises of the T.M. J. are r.lot a disease but a symptom, 

usually alarming and annoying in nature and frequently followed by limitation of 

90 
movement and pain. It has been described by patients as a 'click', a 'crack' or 

a 'pop'. The sound may be mi nor and heard on Iy with the use of a stethoscope or 

it mey be 50 loud as to be easi Iy heard across a room. At other times there are 

variations of loudness between these two extremes. Many people exhibit this sign 

of masticatory apparatus dysflJnction but apparently live with it and never seek 

treatment.
30 

Weinberg's35 opinion is that disc derangement may precede muscle 

spasm and is nature' s warning device of a malfunctioning joint mechanism, whi le 

42 
Goss believes that there is no correlation between joint sounds and articular 

pathology. 

Sicher hypothesized that if the muscles of the mandible fall into spastic 

contractions or contracture, the unilateral muscle con.tractions eventual Iy will 

cause a displacement of the disc with relation to the condyle. In the 'fight' of 

the irritated muscles against each other, the dise may be held in place while the 

mandible tS displaced posteriorly, the mandible may be stabilized while the dise 

is displaced anteriorly, or more probably a combination of these possibilities 

91 
becomes a real ity. 

Sabin and Laskin believed that during unharmonious movement of the 

condyles sound occured during opening. When the condyle on one side reached its 

position of sound occurrence there was a time delay before the contra-Ioteral 

condyle reached this some position. This time delay in movement was meosured 

91 
. and taken to mean asynchronous movement. 
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91 
Yavelow and Arnold emphasize the importance of desynchronization 

of masticatory muscles and their associated moving parts as predispo;ing factors to 

clicking and they believe that the synovial fluid being confined under pres5ùre 

instead of acting as a lubricant plays 0 part in producing the click. 

4. Limitation of jaw movement or alteration of mandibulor opening 

Limitation of movement or dysfunction of masticatory muscles is the 

least common mojor feature and it olso tends to occur lote in the M.P.D. syndrome; 

usually the patient complains of an inabi lit y to bite or insert food inta his mouth 
'\ 

or to yawn or deviation on opening. 

This is explalned by the fact that the muscles are prograrrmed to produce 

mandibular positions. When these muscles are stretched beyond their optimal length, 

deviation or limitation of opening occurs. 

Othe, mino, 'ymptoms hove been noted by posseltl~i ch he 1;", 05 

ear symptoms (tinnitus, feeling of a stuffy sensation in the ear or about the ear), 

head (headache, neuralgio) and nasopharyngea1 symptoms (causalgia of the tangue, , 

nose or throat). 

Having evaluated the subjective signs and symptoms (those provided 

by the patient) attention is now focused on the objective examination (information 

obtoined by the dentist). 

B. Objective signs 

Oral habits su ch as clenching or bruxing have been implicoted with 

51 
M.P.D. patients. Agerberg found that c1enching occurred twice as often in the 

M. P. D. individuols when comparee! to the general population surveyed (1,215 people). 
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52 
Helkimo also found clenching and grinding habits most common in the 

thirty five to fort Y four year groupwhich had M. P.D. symptoms. 

14 
Schwartz refers to dislocation of the condyle os a possible sign of 

1 

muscle spasm. This is due to a sudden change in muscular tension when the condyles 

are on or anterior to the articulator eminence. Subluxation has alsa been recognized 

as a manifestation of the dysfunction syndrome. 

Zarb and Thompson 16 noted that ten patients complained of swelling over 

the joi nt region. 

Stallard
43 

notecHypical signs of occlu~al trauma, resorption of alveolar 

bone and thickened periodontal ligaments in individuals with T.M.J. dysfunction, 

34 
w~ile Winter et al believe that the periodontal hea/th of patients with the M.P.O. 

syndrome appears ta be better thon anticipoted. 

25 
Trovell found that areas of hypersensitivity located in muscle or 

fascia could in~ce poin at specifie sites distant From the initial site of stimulation. 

He found that referred pain patterns did not necessarily follow a' neurosegmental 

distribution' but rather had fixed anatomi c pathways. As weil as the referral of 
• 1 

pain, trigger areas could also give rise to nonpainful responses such as localized 

sweoting, locrimation, salivation, dizziness and tinnitus. 

C. Psychological findings 

During examination a diagnosis of the potient's psychological status 
'-

44 
will become the most important area for further investigation. Kydd states that 

in such a phase of diagnosis, the following testfare of the utmost benefi~: 

1) subject' s written history of original and progress of pain 

î 
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2) an interview or series of interviews to determine if there 

are any emotional stressful incidents which might correlote 

with the initial onset of pain 

3) the Comel Medical Index, the Minnesota Multiphasic 

Personality Index and the Edward's Persona lit y Profile. 

44 
Kydd reported that if there was any indication of emotional disturbance 

with one of the three methods of emotional evaluation, it usually appeared with the 

other methods as weil. 

Of the subjects evaluated in Kydd's study, it was found that seventy six 

percent were emoti onally disturbed and twenty four percent were considered emotion-

42 
ally normal. Goss amongst others has supported the above by concluding that most 

patients with M. P. D. have significant psychological problems and require psychologic-

al and/or psychiatric consultation. 

D. Electromyography 

It has been recently discovered that meosurement of muscle activity of 

facial origin by electromyography is now thought to be essential in determining the 

function of masticatory muscles in the etiology of M. P.D. syndrome. Electromyo-

graphic measurements of the 'masseteri c silent period' after jaw-jerk reflex during 

a voluntary clenching of the teeth disclosed various i nteresting resul ts. Normo/ly, 

in pain-free individuals the 'silent period' following the jow-jerk reflex measures 

45 
approximotely 20 - 24 mseds followed by resumption of asychronous activity. 

ln myofasciaJ poin dysfunction patients the eJectromyogrophic reoding is similor in 

011 instances ta that of a normal, p~in-free subject except that the duration of the 

J 
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masseteric silent period is approximately 60 msec's. Therefore, it has been suggested 

by several outhors that a silent period of greater thon 33 msecls is associated with 

myofascial pain dysfunction and may indicate muscle spasm. 

Furthermore, it was suggested that in a great majority of cases, M. P. D. 

patients did not manifest chronic hyperfunction of the masseter and temporal muscles 

when they were comfortable and discussing emotionally neutral topics. These subjects 

44 
could produce a 'resting statel in their musculature.- Therefore, electromyographic 

measurement of the duration of the mosseteric silent period is useful in diagnosis of 

45 
M.P.D. patients. Bessette tried to explain the abnorma"y long masseteric silent 

period in M. P. D. patients by rationalizing that they exhibit an additional inhibition 

of the trigeminal motor pool in sorne manner. Muscle spasm presented and increased 

the output From Golgi tendon organs which in turn caused an abnormally lengthened 

silent periode Although this rationale is still purely conjecture, it does pose interest-

ing implications. Spasm in muscles of mastication may, therefore, be responsible for 

altered position of the condyles in the glenoid fossae. 

46 
An electromyographic study of the masseter and anterior port of the 

temporal is muscles was perfonned on ten poti ents presenting temporomandibul ar joint 

dysfunction symptoms. The electromyographic silent periods (Sp) produced in the 

open-c1ose-c1ench cycle and jaw-jerk reflex were compared for duration before 

and after treatment with an occlusa! bite plane. Following use of the splint, there 

was a shortening of Sp indicating the possible use of the durotion of Sp as a diagnostic 

28 
measurement, and alsa os an indication of treatment effectiveness. Ramfjord 0150 

beli~s that electc:omyography is 0 sensitive, helpfut tool for diognosing muscle spasme 
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47 23 -
Mol/er and Yemm hypothesize that electromyography reflects the 

activity in a muscle and the relative time of activation of different muscles. 

Electromyography has been used as an aid to di agnose muscle dysfunction. 

Final/y, Bessette et al
45 

think that measurement of the duration of 

-JI tbe masseteric silent period may be more reliable diagnostically than rodiography 

of the temporomandibular joint because it permits quantification of the omount of 

muscle sposm. 

E. Pantogrcrphi c records 

. . 

Roura and CI~yton 48 in their study concluded that reproducible 

mandibular border movements can be recorded graphically by means of a panto-

graph on subjects with apparently 1 normal' muscle and temporomandibular joint 

functian. If a subject cannat reproduce the border movements, one cause might 

be T.M.J. dysfuncHon. One mon th ofocclusal splint therapy relieved mostsigns 

and symptoms of LM.J. dysfunction. Wh en studied clinically and electromyo-

graphically, complete relief of muscle dysfunction was not evident. In a subject 

with LM.J. dysfunction, one month of occlusal bite-splint therapy alone may not 

insure relief of symptoms to the point where the subject can tracE! reproducible 

mandibular border movements. 

F. Physical findings 
,. 

Age: There apPCilPr to be two predomi nant age groups whi ch are pre-

disposed to the syndrome. Most cases occur between twenty and fort Y years of age 

in one study while the other group reports a predominant incidence in the lat~ 

middle to early old age period (fort y five to seventy years). Refer to Graph 1 and 

Table 2 for a summary of findings. 

1 
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1 

1 

1 

1 

1 
20 25 30 35 40 

Meon age of M. P. D. incidence 

Groph 1 

33.3% were 21 ta 30 years 

23.0010 were 31 to 40 years 

39.0010 were under 30 years 

38. 0010 were over 40 years 

51 
Agerberg and Carlsson (82) 41 .OOk were 50 ta 74 years 

52 
Helkimo (321) over 50% were 45 to 54 years 

N. B. The numbers in brockets refer ta the number of patients 
seen j n the study. 

Table 2 

Sex: The predominant M.P. D. subject is a female at the ratio of 4:1, 

but two studies surveyed have differed fro is generalized view, showing equal 

involvernent of males and females. Ref ta Table 3 for a summory of findings. 

1 
1 
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( Female to Male Ratio 

51 52 
Agerberg, Helkimo 1·1 

. 34 
Wlnter 2:/ 

21 50 
Solberg, Carraro 3: 1 

29 
Thomson 4:1 

53 49 40 
But/er, Evaskus, No//y 5: 1 

Zarb/
6 

8:/ 

Table 3 

Female to Male Ratio of M. P. D. Patients 

Reasons for the female majority are based mainly on psychologi cal 

differences. Sorne of these reasons inc/ude: 

a) Women have a higher tendency to demonstrate anxieties. 

/ 
b) Women have less opportunity to releose oggression through 

other meons, thus this release is mani fested through mU5cuior 

contraction. 

44 
c) Women have been shawn to be prone to emotional instability. 

d) Women seek more ottenti on for oral probl ems in gene-rol. 50 

G. Radiographic evoluotion 

It is not surprising ta find that the number of dentists who routinely 

moke complete intraorcl roentgenographic exomination for 011 patients is continually ~ 
,~ 
1 . 

l 
growing. Lateral jow and sinus exomination 0150 are being mode more frequentlYi 

but examinotion of the temporomondibul.or joint is usuolly avoided, regardless of the 

C) evidence demandi n9 a roentgenogrophic study of this structure. The reasons most 
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~mmonly given for this apathetic attitude are: 

1) The infrequent d~mand for roentogenogrophy of the joint 

does not warrant the insJallation of the complicated and 

costly equipment required to produce the desired results. 

2) The information gained from a roentgenogram of the 

temporomandibular joint is oH en questionab/e and in-

54 
conclusive. 

55 56 
<;-:::, Zech and Yune believe that roentgenography is one of the most 

importont diagnosti c aids in studying diseases of the temporomandibular joint. 

Zech believes that clearly defined roentgenograms are difficult to obtain and even 

an investigator with a conscientious technigue is bound to become discouraged. 

Many factors are involved in obtaining accurate films of this joint. Of first con-

sideration is the large amount of structure which must be penetrated by the roentgen 

. 
rays before they arrive ot the site being examined, for the rays must pass oblique/y 

through the entire head before arriving at the joint. This produces considerable 

scattered radiation which causes fogging of the film. Furthermore, the central roy 

must avoid the dense petrous portion of the temporal bone in order to prevent super-

imposition of the joint being examined and subsequent obliteration of contrasta In 

addition there is a lot of variation in the cranial size, form and bony density of 

57 • individuals. A/so, Amer points out the anatomie variations of the tempora-

mondibu/ar structures in the same individual. With these thoughts in mind, the 

operator reodily -oppreciates the difficu/ties in establishing a standardized technigue 

of film placement and exposure time which is expected to praduce excellent resu/ts 
58 . 

in ail applications. Yale in his study of 1,700 mandibular condyles be/ievas that . 
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correct radiographie evaluation of the temporomandibular joint requires specialized 

procedures and thorough knowledge of the ronge of variation in condyl or forms . 

. 59 
Greene et al bel ieve that tao often the roentgenographi c examination 

is incomplete ahd it is erroneously concl.uped that the patient' s problem is functianal 

or psychosomatic. 

27, 86 
Dawson believes that when we reo/ize that severe symptoms con be 

triggered by tooth interferences which deviate the condyle position less thon the 

thickness of thin cellophane it is unreolistic to think that such minute deviation con 

be detected by ony existing radiographi c technique. 

27, 86 
Dawson added that while it is unusual for LM.J. rodiographs to 

affect the .choice of treatment, they should nevertheless be a part of the differentia/ 

diagnosis of any T.M.J. syndrome. In some patients, radiographs are the only source 

of needed infonnation. 

Taylor et 01
60 

believe thot the diagnosis and treatment of the symptomatic 

temporomandibular joint continues te be a challenge. Roentgenogrophic architecture 

of the joint has not been weil delineated, a situation which contributes to confusion 

in the interpretation of these symptoms. 

61 
Rozencweig concludes that radiographi c examination of the temporo-

mandibular joint oHen becomes an essential diagnosti c tool .. particularly in obscure 

and difficult problems of pain and dysfunction in the area of the articulation. Many 

individuals performing extensive prosthetic reconstruction utilize T.M. J. X-rayas 

on adjunctive aid in establishing or verifying the harmony of the condy/or position 

of the jaws. 

1 
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The theoretical and techrrical difficulties of obtaining detailed and 

diagnostically he/pfu/ radiographs of the LM.J. are numerous, owing to the depth 

and position of the anQtomic structures being studied. This is dramatical/y shown 
, 

~the extent of distortion of the ban y structores invalved w~n standard radiographie 

technigue far viewing the T.,M. J. is employed. Practicolly àll of the techniques 

cammonly used are designed ta avoid anatomical superimpositions by utilizing an 
, 

obligue projection, thus resulting in a less than accurate X-ray image of the bones 

and adjacent joint spaces. 

DIFFERENT LM.J. RADIOGRAPHie TECHNIQUES 
; 

, During 1916 to 1920 the roentgenographic exomination of the temporo

mandibular joint wos the subject of many European investigators' interest. 62 ln the 

developing stage the technique consisted of conventionol roentgenographs of the 
1 

joints in ,!ateral oblique projections. Because of the problem of superimposition of 

image of various structures on a roentgenograph, angulation and rotation of the 

patient's head or the source of the radiation (X-ray tube) were tried. Soon the 

significanee of a graphie demonstration of the joint function made po~~ible byan 

additional roentgenogroph obtained in an open mouth position was realized. The . , 
inorphologyand the function of the temporomandibular joint were olso studied in 

. \ different (frontal) projections. Later further efforts were made to improve the 

"i visuolizat~on of smaller structural detai!s on a roentgenographie image by using 

5uch special examination techniques as tomography and orthrogrClphy. 

Sorne partions of the temporomandibular joint are radiopaque and 

thOr.fore .... di 1 Y d.rronstrobl. ~ OR radiographs. Oth.r parts wh i ch are radi 01::9 

., 
j 
!, 
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con be evaluated only be deduction. The in'tegrity of these rodiolucent structures . , 

is eval uated by imp/i cation, cSbservations on the adjacent image-forming structures 

or in the function of the ioint. The complete temporomandibular joint evaluation should 

consist of· 1) static morphologi cal evaluation and 2) the fundional aspect of the joint. 
~ 

Some of the techniques introduced to the medical and dental profèssions 

in the post half-century emphasize one aspect or the other. Rc;gardless of how 

meticulously an exomination is conducted, the study in one aspect alone would not 

be considered as a complete evaluation. 

Lateml Projections 

ln the lateral projedion, to avoid image superimposition, the beam of 

radiation con be directed in either one of two ways. The first way is to enter through 

the.cranium on the opposite side (transcranla"ateral oblique projection) and the 

other way is te enter through below or behind the opposite mandible (infrocranial-

tronsfacial transpharyngeal projection). In either woy, the joint to be examined is 

placed against the film and the central beam of the radiation exist through tpis 

joint. The angulation which is necessary to'eliminate the superimposition of images 

of other structures on that of the temporomandibular joint may distort the appeoronce 
-=, 'V 

.,.. 64 
of the joint structures on the roehtgenograph". There are se~eral minor modifieotions 

1 

in both groups. The transpharyngeal approach is a modification of the conventional 

('otera' ~~w of the'oscending ramus of the mondible. Various views ~re nomed oher 

the author wfo advocotes different ways of positioning the patient and/or the tube in 

relation to ,fhe film and th~e of certain accessories and attochments to the roentgen-

ographic unit.. In the transcranial lateral projection, either the patientls head or the 

,. 

\ 
1 
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X-ray tube is tilted to produce anywhere from a 10 to 300 ongle ta the axis of 

central radiation beam in relation ta the sagittal plane of the skull. In some 

views, tilt of the axis of the central beam of radiation toward the face is also 

added. In transpharyngeallateral projection, the head orthe X-ray tube is 

ti!ted in such a woy that the central beam of radiation may be directed towards 

the face or the occiput by additional rotation of the head or ti It of the X-ray 

tube. 
o 0 

The cephalad elaborate angulation ranges from la to 30 . If facial or 

occipital tilt is added, ~s is usua"y about 10
0

• 

The outlines of the mandibular condyle shown on transcranial and 

transfacial projections are similor, but the transcranial view is actually delineat-

ing a slightly more lateral aspect. The transpharyngeal view delineates a more 

medial aspect of the head of the mandibular condyle. 

Since the translation of the head of the mandibular condyle is to the 

anterior direction, neorly perpendicular ta the axis of the radiation beam, the 

lateral projection will demonstrat~ the range of mobility of the condyle to its full 

extent. Therefore, any of the lateral projections may be obtained in closed and 

open mou th positions for the a&sessment of the condyle's degree of translation. 

,..-
Sorne of the authors (Updegrave) recommend on additional view with the teeth in 

, 
terminal occlusion ta see if there is any alterotion of the positional relationship of 

the mandibular condyle ta the mandibular fossa by an ocquired centric occlusion of 

the teeth which would not be demonstrated with the mandible in rest position. 
j 

! 
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Frontal projections 

The temporomandibul or joint may be visualized from a frontal projection 

such aS Water, submentovertex and transorbital views. These frontal projections are 

added to the lateral projection as a supplementary study for the evaluation of the 
't 

morphology of the temporomandibular joint. Since the motion of the temporomandibular 

joint is in an anterior posterior direction, this movement cannot be appreciated readily 

on these frontal projections. An open mouth view will pravide a clearer outline of 

the mandibular condyles on Towne and tronsorbital views by bringing the head of 

the mandibular condyle b~low the articular eminence. 
/ ,. 
Both temporomandibular joints may be visualized on single exposure on 

the same film on Towne, Water, and submentovertex views. Furthermore, jf one 

should wish to e valuate the other ports of the mandible away from the temporomandibular 

joint, the frontal projections which will include the entire mandible as weil as the 

. 
facial bones wi Il provide such an opportunity. For this reason and 0150 for reducing 

the time of examination the single exposure method is more .desirable than tightly 

coned dowl1 views over the temporomandibular joint area which some authors advocate 

for the reasons of slightly improved clority of the image and reduced tissue radiation 

dose. Transorbital views cannat be obtained on a single exposure because of the ~ 

rotation of the head necessary to visualize the mandibulor condyle through the center 

of the orbit. This is accomplished by aligning the axis of the central beam of radiation 

on the canto-meatal line and turning the head approximotely 20
0 

to the side of the 

joint beinifexamined. 

l , , . 
q 

J 
11 

1 
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Other technigues 

ln the last quarter-century, more sophisticoted and specialized examin-

ation techniques have been introduced. These inelude ponora~'lÏc view, tomography, 

arthrography and cinef/uorography. Of these, the arthrography and cinefluorography 

have not goined papular clinical accepfance because the additional information that 

may be gained by these speeialized examination techniques does not justify the 

expense inti me and mate ri 01. The panorami c techn; que and the tomography, on the 

other hand, are gaining wider support by clinicions as time goe5 on due ta the faet 

that improved image quality by these examinations enables the detection oCf smaller 

and frequently earl i er changes in small stru ctures of the temporomandi bul or joi nt. 

Both the panoramic and the tomographie techniques may be obtained in open and 

closed mouth series to gain an insight in the fuoctional aspect of the joi nt. 
/' 

The panorami c view is in a sense the lateral and frontal vi ews combi ned 

into one as far as the jaws are concerned, except the temporomandibular joint, whieh 

is a straight lateral view. Both sides of the face are recorded on single film, and 

lateral views of the temporomandibu lar joint are easil)' compared on the sa me film. 

Provided that there is no gross osymmetry of two sides of the mandible and the position-

ing of the head was properly done, geometric relotionship of temporomondibuloT joints 

ta the midline of the face should be symmetrical, therefore a direct comparisan of 

two sides is more occurote than any other technique. The orth-axial sweel of the 
1 

tube and the curved film results in a tomographie image of structures placed on the 

ore of the chonging axis, eliminating the problem of superimposition of structures. 

ln the ear/ier period, wh en the tomographie technique wos opplied to 
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the examinotion of the temporomandibular joint, the objective !>eems to have been 

only in el imi nating superimposed images. The routine for the recommended technique 

was to obtain laminagraphic views af every 5 mm. distance, from 1 to 2.5 or 3 cm. 

depth ffDm the skin surface in an open and closed mouth position at each depth. 

With later years, the use of the multidirectional th in section tomography technique 

opened a new frontier for investigators whose interest was in the study of ultrafine 

structural details in various ports of the body, resulting in a further contribution from 

the tomographie technique in the areas of the temporomandibulor joint. The multi-

, directional tomography is a highly sophisticated technique which allaws up to 1 mm. 

thin sectionaJ image of a structure of interest. The most lucid example of the use of 

this technigue is in the study of the middle and the inner ear structures. The same 

modality opplied to the examinotion af the temporomandibular joi nt has added the 

perspective of depth by making it possible to see finer morphological detoils of only 

65 
a few millimetres in dimension. 

Multiple exposures to radiation during tomographic series were considered 

by some as on undesirable risk and cause for them ta hesitate accepting this technique 

oS a part of a routine examination. 

These special examination techniques such as panoramic and tomographic 

techniques cannot be obtained without proper ~quipment. The investment in the 

equipment and the expense in time and moterial for the performance of the examinotion 

or'e considerable. 

Yune and Updegrave
63 

added that a/thaugh the multidirectiono/ thin 

section tomography technique is on essentiol eJement of the modern investigation 
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method of the temporomandibular joint, it would be unwise to consider that this 

technique can replace ail previously established conventional techniques and it is 

al50 empirical and wasteful to study the functional aspect of the temporomandibular 

joint on thin section tomography. 

66 
MaFkovie and Rosenberg in their study of tomographie Eft.aluation of 

one hundred patients with tempol'omandibular joint symptoms, eonclude that 011 

radiographie techniques will produce radiographs showing a series of s?odow shopes 

of the bony structures of the area of interest, b~t relating bony changes or morphologie 

changes of the comp/ex temporomandibular joint requires a technique that positions 

the skull 50 as to allow the central X-ray beam to penetrate the long axis of the 

condyle, considering the horizontal and verticol angulations of each condyle. 

67 
Rosenberg in his study used the laminagraphy for examining the 

temporomandibulor joint. He believed that laminography is a technique which 

minimizes the superimposition over the joint region. 

Buhner
69

used a headholder which attached to a standard dental X-ray 

machine to produce properly oriented radiographs of the temporomandibular joint 

region and to permit the patient to be in on unstroined and natural vertical position. 

He obtained a series of radiographie views that are reprodueible, oriented in eharacter 

and traceable. Buhner added that the individua/ anatomie anomolies and variations 

(such os a large and prominent sella turcica, an extreme roof angle of the glenoid 

fossa, and the depth and direction of the external auditory meatus or ear canal in 

relation to the externel ouditory meotus on the crenium) are some factors that 

adversely affect film clority and the actual relotionship of the condyle to the glenoid 

fossa. 
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Considering this instrument as a clinical tool, the errors introduc~d by 

fixation are, to a large jegree, offset by impraved orientation. The degree of 

~ndividual error should remain the some. 

Weinberg 69 concluded thot the onterior and posterior 'poles' of the 

condyle con sometimes. be observed to change shape in repeated X-rays of the same 

joint. Before one draws premature conclusions, Weinberg feels that two questions 

should be evaluated. First, does the superior part of the condyle undergo the same 

degree of distortion as the poles, in successive radiographs? Secondly, does the 

fossa undergo similor and praportional change, between duplicate radiographs, 50 

thot the dimension of the joint space remains the some? If the joint space remains 

constant on successive radiographs then the T.M. J. radiograph is indeed an accurate 

tool for diagnosis and treatment. 

69 
Weinberg used a standard X-ray machine and a 5 x 7 inch cassette 

and a film holder for obtaining T.M.J. radiagraphs. He called it a simplified LM.J. 

radiographie technique. A flot surface wos used to hold the cassette. The patient's 

body position was adjusted so thot it wos comfortable to him to place his he ad on the 

cassette with his ear resting flot ogainst it. Centri c occlusion was confirmed and the ... 
cassette was placed against the side of the head with the patient in an upright position. 

The central lines of the cassette were placed about one ha If an inch below the 

location of the condyle in order to center the X-rayon the fi lm. The cassette Was 
J> 

, 
held against the heod while both were positioned on a flot table. The 010 tragus line 

of the patient was oligned paraI/el to the top of the cassette and the head of the X-ray 

tube. A cardboard template waS .used to position the cone of the X-ray. The template 
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wos placed even with the middle of the tragus oF the ear andalong the line where 

the ear attaches to the si de of the head. 

69 
Weinberg in his c/inical experiment on twenty eight pairs of T.M.J. 

radiogrophs of patients, showed that the maximum difference in means between pail"'5 

of radiographs was anly 0.05 mm. more thon the control group. Clinical discrepancies 

between, centric relation and centric occlusion could be correlated by means of 

LM.J. radiographs. Changes in the occlusion of as little as 1.0 mm. con be observed 

. 69 
in temparomandibular joint radiographs. Weinberg added that his study provides 

evidence supporting the view that the LM.J. space con be duplicated with radio-

graphie techniques, and therefore the routine use of LM.J. radiographs: is strongly 

recommended in diagnosis and treatment. 

Limitations of Weinberg~ simplified technigue 

The LM.J. space is duplicable, but the superimposition of cranial 

structures into the joint space is not controlloble with ordinary techniques. This 

statement may seem to be contradictory ot fjrst glance, but the duplicability of the 

LM.J. space is due to the high ratio (14:1) of the X-roy source-to-film distance 

and the object-to-film distance. The superimposition of bony structure changes in 

position From one fi lm ta another~< because these structures move a proportianately 

greater distance os the head is rotated about the T.M.J. that is being radiographed. 

S ince these skeletal structures are doser to the X-ray source, their slight change in 

position relative ta the T.M.J. is magnified by their projection onto the film. For 

these reasoos, control of the head position becomes a practi cal necessity if continued 

~ (') good diagnostic quality is to be expected. 
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1 A most important consideration is the amount of radiation the pati ent 

receives. With a controlled head position, the area that is exposed to the X-rays 

con be reduced greatly. This has the significant benefit of increasing the contrast 

and quolity of the resultant radiograph. A more control/ed technique wil/ alsa 

permit basi c research into the factors that affect the resultant T. M. J. radiogroph. 

With this information, a controlled technique con he developed which wil/ insure 

improved resulh and will permit the correction of heretofore nondiognostic T. M. J. 

radiographs. 

Head Posi ti oner* 

A devi ce developed by Weinberg in 1972 WQS constructed to record the 

three-dimensional position of the patient's head. It consists of a raised plastic table, 

to permit the insertion of an X -roy cassette, with a small plastic projection (fixed 

auditory guide) which fits into the auditory meatus. Another plastic sheet was hinged 

to fit over the heod, and a grid of smoll holes (6mm. apart) was prepared and labeled. 

The gri d is made up of 17 holes in the X and Y axes covering an area of 102 mm. by 

102 mm. Another plastic earpiece (movable auditory guide) is attached to a small 

rod which fits into the hales of the grid. The top caver has an adjustable guide on 

the side which is marked so that its position can be recorded and later duplicated. 

The patient's 'Iower' ear is positioned on the plastic table to fit over 

the fixed ouditory guide. The rad of the movable auditory guide can be seen.extend-

ing beyond the grid. The 010 tragus line of the patient is mode paroi lei with the bock 

part of the positioner. An angulotion of 75 degrees is used with the X-ray tube paroI/el 

*T.M.J. Head Positioner, A-B Tooi & Manufacturing Company, High Bridge, N.J. 

-- en 
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to the back of the positioner. The tip of the cone is positioned ot the selected point 

on the grid which will place the LM. J. image in the middle of the radiated orea. 

The location of the movable auditory guide and X-ray tube and position of the top 

caver are recorded. (See Fi gure 1) 

Figure 1 

Whether the head is vertical, horizontal, or tilted somewhere between, 

.. 
the central X-ray will have to be adjusted to accommodate the head position in order 

to pass through the Iwindow of bonel to avoid superimposition of the petrous portion 

of th~temporQI bone and the posterior clinoid process on the T.M.J. space. Every 

technique must moke this narrow pathway available to produce good results. Even 

if the head is positioned three-dimensionally and the narrow pathway through the 

Iwindow of bane' is assured, every T.M.J. radiograph will n9t neeessori'ly be 

diagnostic. Occaslonally a patient' s atypical anotomy of the temparomandibular 
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joint connot be successfully reproduced on a radiograph because of the limitations 

of the narrow pathway thraugh the' wi ndow of bone' through which the beam of 

radi ati on must pass. 

Weinberg mentioned the following advantages of the previously 

described head positioner: 

1) Correction of superimposition of cranial structure in the 

LM.J. space. 

2) Reduct ion of radia'tion. 

3) Improvement of the diagnostic quality of the resulting 

rad iographs. 

Weinberg also oHers suggestions for: 

70 
1) Correction of nondi agnost i c T. M. J. rodiographs; 

due ta the individual anatomie variations of the patient, 

the resultant LM.J. radiograph may not be diagnostic. 

When the LM. J. radiograph is nondi agnosti c, the location of the 

petrous portion of the temporal bone will indicate what corrective measures 'should 

be token. When this bony structure is locoted in a much more inferior direction thon 

it usually is the head position should be ~orrected by rotating the auditory axis 

superiorly which will couse the petrous portion of the temporal bone to maye 

superiorly on the T.M.J. radiograph. The conclusion con be drawn that major 

distortion of the anterior joint space and exaggerated inferior location of the 

petrous portion of the temporal bone con be corrected by superior rotation/of the 

auditory axis. 
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When the anterior joint spoce is completely obliteroted by bony super-

imposition and when the posterior joint space is extremely weil defined, it usually 

\ 
means that the auditory axis has been rototed too far pareriorly. The quditory'axis 

mu~t be rotated anteriorly a great distance (about 7 holes~ to accomplish correction. 

The same condition exists on t~e opposite side with the auditory axis 

located in a posterior inclination. Again, the posterior joint space is clearly de

lineated with complete obliteration of the anterior joint spa!. E:aggerated anterior 

rotation of the auditory axis (7 holes) should produce a diagnostic T. M. J. radiograph 

with the petrous portion of the temporal bone in its normal place. 

Exaggerated anterior rotation of the auditory axis may not be comfortable 

or possible with a patient in whom obliteration of the anterior joint space may be 

corrected by combining anterior rotation (2 holes) with superior rotation of the 

auditory axis (2 holes). 

2) Reduction of radiation exposure. 

The standard dental X-ray unit has a lead diaphragm and an aluminum 

filter. The diameter of the lead diaphragm is 17 mm. If this unmodified cone were 

used for LM.J. radiographs, an unnecessarily large are a would be exposed to 
" 

radiation. A lead diaphragm containing 0 mu ch smol/er hole (9 mm. for an S.S. White 

dental X-ray unit) is fitted to an extra cone, which should be labeled to prevent 

accidentai use for routine rodiographs. Thi.s lead diophrogm should produce 0 2~" 

diameter exposure on a T. M. J. film rather than the usuol 8" diameter with· stondard 

equipment. (See Figure 2) There is a duol reason for the reduction of the area of 

exposure. The first is the obvious benefici,al reduction in rodiation given to the 

• 

r ................................... ----------------------------------------~--------
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f 

Figure 2 

patient by the use of the narrow lead diaphragm with the head positioner. This 

permits a redu~on in the area of radiation for each radiograph bya factor of 4. 

The second is that the reduetion in exposure area increases the contrast and quality 

of the resu 1 tant T. M. J. radj ograph, beeause when X -rays pass through dense bone, 

they tend to scatter. Thi s seotter ca~ses 0 background' foggi ng' of the radi ograph 

whi ch is observable as reduced contrast. 

65 
Klei"', Slatterfein and Migllno reported on the eomparison of tomo-

graphie radiographs with sing~-plane conventionol LM.J. radiographs. They 

found thot, even though the tomographie rodiogrophs " ••••• ore not os sharp and' 

cleor QS eonventional .radiogrophs, variations in condylar morphplogy cannot"he 

obs~rved on one-pl one radi ogrophs. Il 
71 

Weinberg conc::luded thot the three dimensional heod position that is 

required for iT.M.J. radi~raph accommodates for condylar asyrnmetry ~lfowing 
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the condyle to be almost perpendicular to the film in twa planes. 

69-71 
Weinberg added that IIThe lateral third cross-sectional view of the 

T.M. J. radiograph is consistently reproducible and should be used os a reference of 

condylar position within the fossa and as an aid in establishing the correct diagnosis 

and treatment of the occlusion. JI 

69 
The diagnostic significance of a LM.J. radiograph lies in the inter-

pretation of the condylar position within the fosso. This is determined by the character 

of the joint space or more specifically by the relative dimensions of the joint spoce 

ot vari ous poi nts. 

A diagnostic LM. J. radiograph usually will have a clearly defined 

auditory meatus which immediately indicates the posterior portion for orientation. 

The,articular eminence forms the anterior boundary of the" temporomandibular fossa 

whi le the poster ior wa" of the fossa is usually i rregul ar. For diagnosti c purposes, 

the superior part of the condyle must be c1early observed in its relation t6 the fossa, 

superiorly, posteriorly and anteriorly. 

The evaluation of the T.M~. spoce can be used to determine the 

72 ) 
candylar position in the fossa. L7perior portion of the temporomondibulor 

fossa is usually symmetricol. The anterior and posterior portions are used for 

orientation of the radiograph. Condylor position is determined by the relative 

dimensions of the anterior ond posterior joint spa ces between the fossa and the 

condyl or surface. For example, condylor concentricity exists when the onterior 

and posterior joint spaces are equal. 

When the posterior joint spa ce is less thon the onterior spoce, the 

CIib(( . 2 

.' 
1 
1 
f.J 
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condyle ;, ,.t,ud.d. Conve"ely, condyloc prot""l~~ ;, demon,tcated d 
posterior joint space is larger than the anterior joint space. 

Since the condyle is the movable part it is obvious that the fossa must 

be used for ori entation and measurement of the T. M. J. radiograph. Exami nation 

of many radiographs under high magnifi cation reveeled that the superior portion of 

69 
the fossa is consistently symmetrical and this area is most accurately duplicated 

and is easily freed From the superimposition of cranial structures on the T.M.J. 

70 
radiograph itself. 

72 

/ 

Weinberg suggests that LM. J. radiographs should be evaluated 

bilaterally because both temporomandibular joints must function in harmony with 

each other and with the associated neuromuscular complex. When the anterior and 

posterior joint spaces are equal ta each other on both sides, the patient is classified 

as having bilateral symmetric T.M.J. spaces. If the posterior or the anterior joint 

spaces are not equal to thei~ counterparts on the opposite side, the patie!"t. ha, 

bilaterel asymmetric LM.J. spaces. 

Weinberg believes that the condyles can be displaced anteriorly, 

posteri orly or superiorly. This requires the development of new concepts of functionol 

and dysfunetionol centric relation as weil as specifie treatment procedures ta suit the 

73 
individuel type of condy/or disp/acements • 
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CQNFLICTING CONCEPTS 

Dentistry, like other fields, has its shore of unproven hypotheses which, 
\ 

if repeated often enough, ore accepted without question. Our favorite cliché is 

that "the most retruded position (i.e. centric relation) is the only position that con 

be duplicated." Clinical duplicability, of itself, is not necessarily a proof of 

correctness. The conclusion con be drawn that IIthe most retruded position ll and 

clinical duplicability should no longer be the only factors in evaluating or defining 

74 
centric relation. Weinberg suggests that the condylar position in the glenoid 

fossae, as revealed by T.M.J, rodiographs, is a factor that should be brought into . . 
the definition of centr-ic relation. 

ln recent years, the concept of 'long centri c' as advocated by Schuyler. 

75 
and by Mann and Pankey. has sharpened the conflict with those who bel ieve that 

centric relation should be a precise position which is duplicable with needle-sharp 

76 
accuracy. Indeed, clinical methods for obtaining centric relation records or 

adjusting the occlusion have been described as having the benefit of "seating the 

condyle upward and backward in the glenoid fossae." Since temporomandibular 

rodiographs have not been published to verify these results, the unsupported assumption 

is made: 

~ 

1) that the most retruded position is always desirable, and 

./ 

2) that the specifie techniques do in fact what the c1inician 

says they do. 

74 
Weinberg defines functional centric relation as the most retruded 

clinical relation of the mandi,ble to the maxillae when the condyles are in the most 

1 
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posterior unstrained position in the glenoid fossae From which lateral movements can 

be made, at any given degree of jaw separation. When no deflective slide is 

present, the left and right T.M.J. spaces ore symmetrical, with eoch condyle con-

centrical'y positioned in the glenoid fossae. If a defective slide exists, the direction 

and magnitude con be correlated with the degree of candylor displacement os revéaled 

in T.M. J. radiographs. The correction of the deflective contacts would result in 

bi/atera/ condyle concentricity. This clinical retruded position shauld be used for 

reconstructl ve procedures. 

74 
Weinberg's definition of dysfunctional centric relation a/50 includes 

" 

mony criteria. He states that liA dysfunctional centrÎc relation is the most retruded 

clinical relation of the mandible to the maxillae when the condyles are in the mast 

posterior unstrained position in the glenoid fossae from which lateral movement can 

be mode, at ony given degree of jaw separation. When no deflective slide is present, 

the left and right joint spaces are asymmetrical, with one or both condyles protruded 

or retruded. If a deflective slide is present, the direction and magnitude cannat be 

.~ 

correlated with the degree of condylor displacement as revealed in the T,M.J. rodio-

graphs, This clinicol retruded position should not be used for reconstructive 

procedures." Wei nberg bel i eves that the denti st shaul d establ ish a "treatment ll 

centric occlusion with T.M.J. radiographs used asoguide in order to establish 

optimum condylar position in the glenoid fossae (bilaterol concentricity). 

77 
Wilkie, Hurst and Mitchell conc/uded that the definition of centric 

relation may lead one to the incorrect ossumption that the centric relation method 

places the condyles in a posterior position. The fincÙng of their study that the 

condyles were ccrtered in the fossae in 80 percent of the subjects, indicates that 

" 
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in general, the most physiologie retruded position is aetually an anatomie eentering 

of the condyle in the fossa. 

Their study revealed that a high pereentage of condyles were located 

in the anterior part of the fossae when muscular stimulation was used for maxi/lo-

mandibular registrations. Whether or not the anterior position of the condyle is 

desirable would have to be determined by long-term studies evaluating physiologie 

and other effects. It is possible that the forward posi tion mi ght define the anterior 

1 imit of freedom when the objedive of oeclusal treatment is onterior freedom from 

centrie relation. 

78 
ln on article by Ricketts on occlusion he WQS osked "You dq, not 

like to register rest position for reconstruction, even though you admit to using it 

'0 
in the rehabilitation a~ in treatment of occlusion and temporomandibular relations., 

However, you 0150 object to using the terminal hinge axis even though you admit 

it exists and ean be located, and it is a point that con be found repeatedly. If 

78 
you do not like either of these positions, what is left that con be registered?" 

Ricketts' answer was that you must always return to the musculature and 

10 the condyle in a normal juxtaposition with the eminence through the medium of 

the disc or to a position of physiologic centric relation. This mandibular position 

is loeated by producing normal contractions of musculature. It is determined by the 

use of mi Id physiologic resistanee to the normal closure from a position of natural 

upright posture. It results in a centered-condyle position away from the posterior 

terminal condyle location but not sufficiently forward ta be- on the slope of the 

eminence. 
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73 
ln a series of recently published articles Weinberg drew attention to 

the extreme importance of T. M. J. radiographs. He suggests treatment procedures to 

suit the individual type of condylar displacement. However the technique required 

for each type is totally different, e.g. in bilateral posterior condylor displacement, 

the occlusion is adjusted to permit protrusion without increasing the vertical dimension 

of occlusion, and a repositioning prosthesis is constructed to retain muscle programming 

81 
and to maintain the anterior mandibulor position. 

ln posterior unilateral condylor displacement, the occlusion is odjusted 

ta permit lateral movements towards the opposite side without increosing the vertical 

dimension of occlusion. After the oeute symptoms h~e been eliminated, a re-

positioning prosthesis is not usuolly constructed ta retoin the muscle programming or 

ta maintain the corr'ected mandibulor position. The patient's physiologie adaptation 

proeess, over a long period of time (one yeor) repositions the unilateral posteriorly 

80 
disploced condyle into the middle of the fosso. Muscle reprogrammi ng with re-

positioning prosthesis is easier when a bilaterol symmetricol protrusive mondibular 

adaptation is required. Posterior bilateral condylor displacement also requires an 

anterior repositioning prosthesis. The posterior unilateral condylor displacement has 

an opposite condylar suspension system that is essentially heolthy and does not 

require a repositioning prosthesis. 

Weinberg believes that when dealing with dysfunctional centric relation, 

a therapeutic centric occlusion should be established by the dentist in eonjunction 

. h T M J d' h d . f . 82 Th .• f •• • Wlt ••• ra lograp s an patient unctlon. e patient IS now unctlonlng ln 

the planned theropeutic ce~tric occlusion rother thon the original dysfunction centric 
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relation. The corrective change in condylor position is 0 physiologie T.M.J. 

adaptation which is the result of a mandibulor reposition, not "T.M.J. remodeling ll 

by histologie changes. This is fundomental to the understanding of the condylor 

80 
repositioning process accomplished by occlusal correction. 

\ 

. -
.~ 
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THE AIM OF THE STUDY 

The aim of the study was to determine whether a correlation existed 

between the signs and symptoms of M. P. D. and the location of the condyle within ., 
l ' , , . 

the glenoid fossa by meosuring temporomandibular joint space on radiographs taken 

with the head positioner. This wos oc~ieved by exomini ng three groups: 

1) Patients with myofascial pain dysfunction syndrome. 

2) A random sample, consisting of patients who presented to the clinic 

without T. M.J. dysfunction syndrome, also includes hospital and 

university staff and dental students. 

3) Patients who had undergone occlusal rehabilitation. This group 

was further subdivided into the following: 

0) patients that had signs and symptoms before occlusal 

rehabilitation and whose signs and symptoms disappeored 

or i mproved subsequent to treatment 

b) patients without signs and symptoms before and after 

treatment 

c) patients with signs and symptoms befare occlusal 

rehabilitotion who demonstrated signs and symptoms 

after rehabi litation 

d) patients without signs and symptoms before occlusal 

rehabi li tation who demonstroted s igns and symptoms 

after rehabilitation. 
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MATERIALS AND METHODS 

THE CLiNICAL EXAMINATION 

The c/inical examination begins when the patient enters the consultation 

room and seats himself. His appearance, posture and the character of his bodily • 
movements should be noted, since his gait and general attitude may contribute 

important information obout his personality and general health. Facial expression 

i salsa an important source of information. 

Close observation of the patient determines whether he demonstrotes 

any obvious signs of stress or emotional disturbance. Some patients who consult 

dentists regarding T. M. J. problems may be much more in need of psychotheropy 

thon dental theropy. Others may require bath dental therapy and psychotherapy. 

Sti Il others who consult a psychiatrist for T. M. J. as weil as head and neck pain 

may in fact only require dental therapy. Since a relationship exists between bruxism 

and the patient's psychic status, a determination of the patient's psychic status is 

signjfjcant at this time. This is done with,fu/l realization that an emotional or 

behavioral assessment is very difficult to ~ke even bya highly trained psychiatrist. , 
The subjective part of the examination consisted of asking the patient 

the following questions on a form which wos developed for this study: \ 

Have you ever had orthodontie treatment? 

Do you have extensive dental crowns and bridges? 

Do you wear a removable partial denture? " 

Have you ever been treoted for problems of your jow joint spos"'J? 

Are you oware of clenching your teeth during the day? 
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Have you ever been told thot you grind your teeth during 51 eep? 

Do you have ony pain or soreness around your eyes, eors or oth .. er 

parts of your face? 

Do you have 'tension' headaches? 

J 
Do you frequently ha"'e stiff neck muscles? 

Do your jaw muscles become tired frequently? 

Do you have difficulty in opening your mouth widely? 

Have you ever had orthritis? 

Do you ever hear grating sounds From your jaw joint? 

Are you presently in any poin From your jaw joint or muscles? 

Do you have a problem with insomnio? 

Do you toke ospirin frequently? 

Are you taking ony tranquilizers, muscle relaxants or onti-

depressants? 

Do you smoke cigarettes or cigors? 

Do you bite your nails, tongue or lips? 

Medical history 

When the opportunity present itself, questioning should be guided towords 

a consideration of the potient's .genera' health. An y organic disorders are noted, 

with particulor care being token to note any information about rheumotic disease, 

~eumotic musculoskeletal difficulties and disorders associated with tension. 

Information regarding disorders assaciated with tensron is valuable since it ,may 

provide insight intp the emotional state of the patient at a time when a Frank 

discussion is not possible. 
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Dental mstory 

Because the patient, as a rule, feels less constrained in talking about 

dental diHiculties, discussion along thes~ lines may yield important facts regarding 

the emotional state of the patient suffering From facial pain and mandibular dysfunction. 

The frequency of dental treatment, its nature and the reaction of the patient to it 

will provide information about significance of the oral area to the porticular patient. 

The intensity or agitation of sorne patients during this phase of the history will suggest 

that there is more in the dental situation thon meets the eye. 

The patient must be permitted to tell his own story: he may be guided 

but should not be influenced by leading questions. The doctor should know c1early 

the information he seeks but should carefully avoid putting words into the patient' s 

mou th. 

The chief complaint 

Patients with symptoms of long duration may wish ta recall their entire 

history chronological'y and in great detail, including previous therapy and its 

results. Gentle insistence that the chief or present complaint be discussed first 

will expedite the history taking, and the potient's reaction to this approach may 

provide valuable information about his personality. 

Once the chief comploint is clear, description of any seoondary or 

associated symptoms should be obtained. It is then desiroble to elicit information 

about the onset, duration and course of the disorder. One should note whether the 

onset w~ sudden or graduai, whether the patient associates the ~t with anyevent 

such as yawning, awakening, a dental oppointment or whether tHe symptoms first 

appeared in a time of great emotional stress. Information about the course of the 
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di sorde rand ci rcumstances that aggrovate or re 1 i eve the sym pfoms is he 1 pfu 1. 

Th~ pati ent i s asked to poi nt to the si te of the pai n. It may be the area 

of a temporomandibular joint or a portion of a muscle such os the temporal, the super-

ficial portion of the masseter, the internai and external pterygoid muscle. During the 

actual muscle palpation the site of the pain can be estoblished mare accurately. 

Then the patient should be asked if he uses any medicatian to relieve the 

pain and whether he was treated far this condition previously and what was done. 

Many painful symptoms diagnosed as trigeminal neuralgia, arthritis of the 

26 
spi ne, migraine and tension headaches might be due to myofasciol pain resulting 

from spasti city of the masti catory muscles. Jt is imperative to recognize the subject-

ive symptoms as weil as the clinical symptoms of neuromuscular disturbonces. Thot is 

why it if) essential ta ask the patient about headaches, their location, duration, and 

medication used for relief. , 
ln the early stages of Menierels disease tinnitus may be the only symptom 

present, and it may then be confused with the tinnitus whi ch supposedly can occur in 

28 
association with traumatic temporomandibular joint arthritis. This emphasizes the 

importance of asking about ear infections and eorache. 

Mandibular dysfunction as a result of direct trauma ta bone and/or 

masticatory muscles is readily diagnosed in most cases by asking about the history of 

trauma. 

The examiner should look at the patient full face and in profile. Swel/-

ings, hypertrophy or morked asymmetry may often be detected in the full face view. 

If swel/ings are seen, gentle palpation will tell whetner they are hot or cold, hard 

or soft, fluctuoting or rigide Sueh infonnotion, coupled with foets obtained in the 

," 
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history, will influence the direction of further examination, if needed. 

Tenderness to palpation 

1. The temporomandibular joint 

The joints are examined for pain and degree of movement. Sound should 

be noted. The temporomandibulor joint is polpoted on its loteral aspect just onterior 

to the tragus of the ear and on its posterior aspect through the externol auditory 

meatus. The patient is instructed to open and close the jaws. The dentist should note 

the degree of movements of condyl es and whether they move symmetrically in respect 

to eoeh other. The presence of any periortieular tenderness, clicking or crepitus 

83-85 
should be noted. 

2. Muscle palpation 

By palpating bilateral'y, the dentist allows the patient to compare relative 

tenderness of each functioning pair of muscles. A muscle with inereased tone may not 

be tender, but the hi gher the degree of asymptomati c tonus, the 1 ess the inerease in 

physiologie or psychic tension required to produce poin. An abnormal degree of muscle 

84 
tone may be noted by an unusual firmness of the fibres. 

Trigger areaS of zones of hypersensitivity loeated in the fascia, or in 

muscles in sposm: These oreas have a lowered pain threshold upen palpation. 

Stimulation of these areas con result in referred pain. A trigger area in a porticular 
, 

site gives rise to essentially the same distribution of referred pain in one person os in 

25 
onother. 

The muscles are polpated in a ~i9noted sequence. The sequence is 

83-84 { 
divided into extraoroJ and introoral palpation. The most ptacticof arder begins 

with the extraoral regions and finishes with the intraorol regions. 

" 
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( (a) Extroorol regions 

1. The deep portion of the masseter muscle: 

The patient is irstructed ta let his lower jaw relax. About 10 to 12 mm. 

in front of the temporomandibular articulation, the dentist can note the smal/ depression 

whieh corresponds to the palpable triangulor section of the -deep port of the mosseter 

muscle. The deep part of the mosseter muscle courses the entire length of the zygomatic 

arch to the loteral surface of the ongle of the mondible. The fibre's function is retract-

ing the mandible in closure. As an exomple, these fibres ore frequently poinful in the 

patient with bruxism with deflective contacts in the centrie relation position of the 

mondible. 

2. Anterior border of the mosseter muscle: 

The superfi ci al part of the masseter musc 1 e courses From the lower border 

of the zygomotic arch to the loteral surface of the ongle of the mandible. The anterior 

border of the mosseter muscle is examined with the mondible at rest and with the teeth 

in centric occlusion to determine the presence of poinful regions. This part of the 

masseter muscle may be tender if the patient is a bruxer or hos other dysfunctional 

joint disturbances. • The patient is alsa asked to squeeze his teeth together and relax, 

then squeeze and relax. With digital examination, the dentist notes the bilateral 

sequence of contraction and strength af contraction of the anterior border of the 

masseter muscle. 

3. The -élttachment of the masseter muscle at the mandibular angle: 

The large attachment of the masseter muscle to the lower one third to 

one fourth of the romus of the mandible is inspec!ed using the sorne procedure 05 that 

for the anterior border of the masseter muscle. The strength and timing of contraction 
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are 0150 evaluated by again asking the patient to squeeze his teeth together in centric 

occlusion and relax. The dentist would expect to observe forceful, simultaneous, 

bilateral contractions of the musculature, since the masseter muscle is considered 

the most powerful mandibular elevator. 

4. The anterior and middle parts of the temporal muscle: 
"'-

The temporal muscle attaches ta the loteral surface of the skull by thin, 

radiating fibres. The fibres converge and course inferiorly to attach to the surface of 

the coronoid process by a superficial and deep tendon. The onterior part is examined 

for pei nful reg ions, and the strength and sequence of contraction are determined. The 

anterior fibres of the temporal muscle ore elevators of the mandible and are very 

sensitive to occlusal interferences. 

5. The posterior part of the temporal muscle: 

The posterior part of the temporal muscle hos a retracting compone nt 

because of the downward and forward direction of its fibres. This region is examined 

for pei n in the manner used for the anterior port and strength and sequence of contract-

i on are noted. 

6. The medial pterygoid muscle: 

~ The fibres of the medial pterygoid muscle course from the pterygoid fossa 

to the medial surface of the angle of the mondible. The medial pterygoid muscle is 

palpoted extraorally at its attachment on the mandible. The patient is asked to tip 

his head bock and the dentist gently pal potes the inner aspect of the angle of the 

mandible with the pal~r surface of his index, middle and ring fingerl. Hard digital 
Of 

palpation mëi'y cause a false positivè response to pain. The dentist may al50 evaluote 

the strength and sequence of contraction if the anotomy permits. Intraorol palpation 
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of the internai pterygoid muscle is complicated by the presence of severol soft tissue • 
structures and is improctical for routine examination. 

7.- Posterior belly of the digastric muscl e: 

The posterior bel~y of the digastric muscle attaches to the mastoid notch, ;, 

medial to the mastoid process. The muscle fibres course anteriorly and are attached 

te the hyoid bone by a Common tendon of the anterior belly of the digastric muscle. 

The posterior belly moy be palpoted by directing the fingers upward and inward 

between the angle oF the mandible and the mastoid proées!. 

8. The stemocleidomas-toid m!.Jscle: 

The sternocleidomastoid muscle courses From the mastoid process to the 

clavicle and the stemum. This muscle should be palpated olong its entire course for 

the presence of poi nfu 1 regions. 

9. Occipital muscles: 

Pressure is exerted on the deep neck muscles which attach just below 
"1 

the superior nuchal~ line. Any painful regions are noted. 

10. Trapezius muscle fibres: 

The trapezivs muscle fibres are palpated From the base of the skull down 

to the bene of the neck and then to the shoulders with downword pres$ure on the 

superiot' aspect and with fo/Ward pressure from the dorsal aspect. 

(b) Introoral palpation , 

1. The insertion of the temporal mUIe/e: 

The dentist places his index finger in the retromolar fossa area of the 

..--~ - -
mandible. The retromolar fossa Îs bordered on its medial and loteral aspects by the , 
tendinous attachments of the temporal muscle on the coronoid process. Movement of 

/ 
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the finger mediolly al/ows palpation of the deep tendinous oHachment of the temporal 

• 
muscle. f.I\ovement loterally allows palpation of the superficial tendinous ottachment. 

The temporol muscle is considered to be the positioner of the mandible and tenderness 

Îs related to gross discrepancies between centric occlusion and centric relation. 

2. The Î nferior head bf the loteral pterygoi d muscle: 

The lorger inferior head of the lateral pterygoid muscle arises from the 

loteral surface of the lateral pterygoid plate. The smaller superior heads arise From 

the infratemporal surfaces of the greater wing of the sphenol~ bone. The fibres of the 

inferior head co~rse posteriorly where they fuse with the fibres of the smaller superior 

head and attach to the antérior surface of the condyle. 

The lorger inferior head of the loteral pterygoid muscle con be palpated 

intraorally. This muscle is the anl~ ône that cannot be palpoted simultaneously on 

both sides. The dentist places his index finger on the lateral aspect of the alveolar 

ridge in the region of the moxillory molors. Then, the index finger in this position 
, 

permi ts inspection of the attachment to the inferior head of the laterdl pterygoid 

muscle. The lateral pterygoid muscle may be tender if the patient: 
- ~ 

a) has a lateral deviation of the mandible From the first 

contact of opposing teeth in the retruded position to the 

fully i ntercuspoted position 

b) has a deflective occlusal contact on the baloncing side 

or c) hos limite<:! obilfty to 9~n the jaws. 

Maximum, voluntary interincisal opening 

The average jow opening is between 45 and 73 mm. Anything less thon 

25 
37 mm. should be col'l$idered restrictive. The measurement is made From the incisai 
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edge of t~e maxil/ary central to the Incisol edge of the mandibular centric incisor 

without forcing the mandiblb. Muscle spasm associated with occlusal disharmony may 

84 
be responsible for the restricted opening. In patients with clicking of the temporo-

mandibular joints there is usua/ly incoordination of the mandibular muscles. This 

causes asymmetric movements of the condylor heads, which results in irregular opening 

30 
ond closing mandi bular paths. 

A visual examination should be made alon9 the occlusal plane of the 

teeth for detection of molposed teeth, over-erupted teeth, prominent cusps or plunger 

cusps. 

Clinical centric relation 

Bilateral posterior stimulation is used to obtoin hinge clo~ure. It is usua/ly 

• 
helpful to have the patient place the tongue as for bock on the roof of the mouth as 

possible. This will break the muscle progromming ~hich tends to return the mandible 
~ > 

ta the acquired centric occlusion. Forceful retrusion of the mandible with the thumb 
.~\ 

on the ch in produces reflex contraction of the external pterygoid musc/es, and a more 

anterior mandibular position may be recorded.
74 

The patient is instructed ta close the 

jaws together, "wherever the mandible wonts to go"; with very light closure, he 

should stop when he feels the first tooth touch. Within a few minutes, the patient 

con be troined to close in a relaxed fashion to the most retruded unstroined tientric 

relation position. 

D fi . I·J.· • l' 74 e ectl ve 5 lUe lOto cent" c ace us\on 
( 

It is of the utmost diagnostic importance ta recon;i the direction and 

/ ":agnitude of the cfeflecti ve slide of the mondible from centric relation ta the ocquired 

centric occlusion, os weil as the relative degree of onterior and vertical component. 
( 

."aDAS". ""~d;C .L . _ ... ~;;iCli" J _~.L.O< ~.., ............. "=""',.......,.,.."..,-----------
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The patient is requested to close very lightly (in guided centric relation as above) 

until one tooth touches another. Heshould maintain thet position while the dentist 

• 
observes one of the mandibular teeth such as the second bicuspid. The mandible will 

slide from centric relation deflective contact to the maximum contact of teeth 

(acqui red centri c occlusion). The direction and magnitude of the deflection is 

recorded. Lateral components of the def! ective 51 ide are best observed by comparing 

the relative positions of the upper and lower midlines' during the clef/ective slide. 

This information is then related to the T.M.J. radiographs to determine whether 

74 
this clinical centric ~elation is functional or dysfunctional. 

Premature contacts in centric relation 

Teeth that are making premature contacts in centric relation con be 

detected by using evenly heatecl thin strips of gr~en occlusal indicator wax placed 

on the occlusel surfaces of either the maxi /1 ory or mandibu 1 or teeth. The operator 

tops the patient's jaw together in centric relation. The wax is then removed with a 

cotton pli er, then by holding the wax agoinst a light source and studying the pattern 

of perforations or near perforations, the initial occlusal contact in centric relation 

con be located. 

Articulating paper con also be used for location of occ/usal contacts; 

the marking is enhanced by drying the occ/usal surfaces of the teeth and making the 

tapping jaw movements sharp and distinct. Light palpation with the fingertips on 

the buccal aspect of the teeth that are in contact when the patient tops or bites 

together 0150 helps to locate premature contacts in centric occlusion. 

Examination for occ/usal interferences in lateral and protrusive excursions 

Oce/usal interferences in loteral excursions con best be located by 
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guiding the patient's mandible in a monner si'milar to a Gothic orch tracing, while light 

occlusal contact is maintained. The common practice of asking the patient to do lateral 

movements himself is completely unreliable for detection of occlusal interferences since 

the patient most often will move olong his preferential path of occlusal wear and thereby 

avoid the most severe interfereoces. There is also 0 tendency ta overlook heavy balonc-

ing side contacts if the patient moves his mondible in loteral excursion with heovy occlusal 

contact since under such circumstances it is extremely difficult to observe 0 si ight tipping 

of the jaw ossociated with the maintenance of working side occlusol contact. The pro-

trusive and combinations between protrusive and loterol excursions can usually be performed 

by training the patient. 

Occlusol interferences in the loteral and protrusive movements can alsa be 

revealed by palpation. Observations can be made by holding a fingerti p very 1 ightly 
.1' 

agoinst the buccal surface of a tooth during a combil1lation of various occ/usal jow 

movements. 

The chort used for the c/i nicol examinotion follows. 

T.M.J. ANALYSIS 

History 

1. Potient's statement of history: (onset, nature and course). , 

2. Pain: D None 

LM.J. 
Masseter 
Temporal 
Occipital 
Sterna-mostoid 

sharp pain 
dull pain 
during eoting 
starts suddenly 
starts slowly 

Right Left 

o Right 

when yawning 
aeute 
when tense 
recurrent 
chronic 

Loteral pterygoi d 
Medi 01 pterygai d 
Digostric 
Hyoid areas 
Shoulden 

D Left 

" Right Left 

l 

~ 

t 



{ 
! 
• 

r. 

- 64 -

3. Does onything seem ta bring on the pain? 

Yes 

Specify 

Does anything you take (medication) relieve the pain? 

Specify 

4. Do you have difficulty 
yes no 

a) opening wide 
b) swallowing 
c) chewing food 

5. Have you ever been treated for this condition before? Yes 

If so, what was done? 

6. Headaches' 
Location 

Hours 
Constant 
TI mes per month 

No 

None 
Mid 
Moderate 
Minutes Type and amount of medi cation 

7. Had the patient hod' 

Eor infections 
Earache 
General anaestheti c 

1. Hypertrophy: Yes 

2. Asymmetry: Yes 

3. Tenderness to palpation: 

Trauma to the jaw 
Lower 3rd molor extractions 

Clinical Exomi notion 

No Musc/es (spe ci fy ) 

No 

Right Left 
( ) 
( ) 
( ) 
( ) 
( ) 

T. M. J. joi nt 
Masseter 
Temporal 
Sterno-mastoid 
Occipital 

T enderness (x) 
Pain flow ( ) 

( ) 
( ) 
( ) 
( ) 
( ) 

lateral (Ext) Pterygoid 
Medial (lnt) Pterygoid 
Digostric 
Hyoid area 
Shoulders 

, 
...,.<f' 

Right Left 
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( 
4. Palpate temporomandibular joints while patient opens normal ronge and closes: 

(a) Clicking or crepitus: ( ) No ( ) Yes ( ) Right ( ) Left ,( ) Bath 
(b) Movement: ( ) Equal () Greater on right ( ) Left 

5. Mandibular opening movement: 

( ) Normal () Pai nfu 1 () CI i cki n9 ( ) Deviated ta Ri ght 
( ) Deviated ta Left 

6. Look along occlusal line of teeth. Malposed teeth, prominent cusps 

7. While back teeth are tapped together vigorously' 

(a) Sound clear ( ) Du" ( ) 
(b) Tooth displacement (circle) 

By sight: 
8 7 6 5 4 3 2 2 3 4 5 6 7 8 
8 7 6 5 4 3 2 2 3 4 5 6 7 8 

By touch: 
8 7 6 5 4 3 2 2 3 4 5 6 7 8 

8 7 6 543 2 2 3 4 5 6 7 8 

8. Centri c occlusi on: 

(a) Sorne as habituai occlusion Yes ( ) No ( ) 

(b) Premature contact: 
8 7 6 5 4 3 2 

: 1 
1 2 3 4 567 8 

8 7 6 5 4 3 2 1 2 3 4 567 8 

(c) The shift is: stroight forward mm. 
to the right mm. 
to the 'eft mm. 

(d) Correction i ndi cated Yes ( ) No ( ) 

Grinding ( ) 
Ortho ( ) 
Prosth ( ) 

9. Right lateral mandibular movement ( ) Normal ( ) Restricted ( ) Painful 
( ) Clicking 

Stati c Contacts 8 7 6 5 4 3 2 2 3 4 5 6 7 8 
(Working and 8 7 6 5 4 3 2 2 3 4 5 6 7 8 

( balancing) 

. , -
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10. Left lateral mandibular movement. ( ) Normal ( ) Restricted ( ) Painful 

II. 

12. 

Static Contacts 
(Working and 

Balanci ng) 

87654321112345678 

8765432112345678 

Protrusive mandibular movement 

Stati c Contacts 876 5 4 3 2 
: 1 

2 3 4 5,6 7 8 

(lncluding Posterior) 8 7 6 5 4 3 2 2 3 4 5 6 7 8 

Correction of eccentric dynamic occlusion: Indicated ) Yes 

By grinding ( ) Ortho ( ) Prosth ( ) 

( ) Clicking 

( ) No 

The history and clinical examination provide a diagnosis. The T.M.J. 

rodiographs usi ng the head positioner are now taken ta determine whether a correlation 

exists between these findings and the position of the condyle within the glenoid fossae. 

The technigue employed is that which has been recommended by the manufacturer for 

use with the head positioner. 

DESCRIPTION OF THE X-RAY lTECHNIQUE 
1 

Use of cassette 

A metal marker is attached two inches from the lower right hand corner 

with Scotch tape. This marks the left T.M.J. radiograph. For the 'eft LM.J., the 

left half of the cassette is covered with a leod shield and the cassette is moved os for 

\ 
to the left os possible in the slot. A white plastic block is placed in the space on the 

right side of the slot ta prevent shifting of the cassette. (See Figure 3) 
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Figure 3 

Head posi tian for the left T . M.J. Radiograph 

The tragus ala line is morked on the patien~s face with a soft graphite 

pJncil on bath sides. The left auditory meatus is positioned over a stationory auditory 

guide attached ta the base of the head board above the cassette slot. The pin of the 

movable auditory guide is placed into the hole circled in red, (4J) in the movable 

caver of the instrument. The cover is pldced over the head and the seat of the dental 

chair is roised or lowered until the movoble auditory guide fits into th. right auditory 

meatus and the rod i s perpendicular through the hole in the cover (4J). The ,positlon-

ing will require anterior posterior rotational movements of the head as weil. The 
1 

tragus ala line should be parallel to the steel bock of the instrument. (See Figure 4) 
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( 

Figure ~ 

Cassette position "for the right T.M.J. 

The right holf of the cassette is covered with a lead shield and the cassette 

is moved as far to the right as possible in the slot. The white plastic block is placed in 

the space on the left side of the s!ot to pre vent shifting of the cassette. 

Head position for the right T.M.J. radiograph 
\ 

The right auditory meatus is positioned over the stationary auditory guide. 

The pin of the movable auditory guide is placed ioto the hale circfed in red (40) in 

the coyer of the instrument. The tragus 010 line should be porallel to the steel ~ck of 

the heod positioner. 

Occfusion .----
The patient should have his teeth in maximum fntercuspatloo. 
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( X -ror cone posi tion 

The angle of the X-ray head is 75 degrees. The tip of the cone is 

ploced ot 9J for the left T.M.J. and 90 for the right T.M.J. Eoch is circled in 

red for convenience. (Figure 5) The heod of the X-roy unit is mode exactly parollel 

to the steel bock of the T. M. J. he ad posi tion.,r. 

, 
1 

, . " 
Figure 5 

Exposure 
1 

The KVP depends on the face width. Thin patients will require 68KVP, 
. 

while average potienh require 70KVP and wide .. foced patients require 72 KVP .15 

mi lIiompers and 2 S~r)dS exposure is required. 
\ 
~ , 

Dark room exposure " 

T.M.J. film is much more light sensitive1an ordinary oral dental film. 

An absolute light tight X-ray room is essentlal. Only a Wratten 68 Alter con be used 

li 
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as a safe light with a 10 watt bulb. This should be placed in the ceiling if possible 

or a minimum of 4 feet from the working orea. 

Cnemistry 

Kodak chemistry should be used with a replenishing system. For every 

T .M.J. film developed (or full series) 25 cc. of undiluted developer should be added 

to the developer tanks and 10 cc. of fixer to fixer tanks. This should be done before 

each development and the solutions mixed thoroughly with large mixing spoons. The 

replenishing process is necessary because of the chemicals that are removed From the 

solutions duri ng proccessing. Without the addition of chemi cals subsequent T. M. J. 

films become lighter and lighter. 

Developing time 

5~ mi nutes'at 65 degrees F. 

photoenlargement technique 

A basic engineering approach for the measurement of small parts is with 

photoenlargement. The image is measured on the enlargemmt, whieh is fater reduced 

mathematically by the degree of magnification. 

The T.M.J. radiographs can be cut to fit into cardboard mounts and 

projected onto a white eardboard sereen 14 ti.mes the normal size. 
t 

A measurement template was drawn in order to precisely orient eaeh 

T. M. J. traci ng to the superior par~ of the fossa and ta record the sorne four measuring 
, 

points. (Figure 6) An outer arc of 115 mm. and an inner arc of 97 mm. were drawn. 

Five radii were drawn, eaeh 48 mm. apart, measured as ehords, on the outer arc. 

<; ç '. ... 
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Fi9u~ 6 

Positioning the tracings on the measurement template 

The center of the superior part of the temporomandibulor fossa is 

locoted where the anterior and posterior symmetricol curves of the fosso meet. 

This Was placed over the central radius of the measurement template on the outer 
~ 

'~. The traci n9 was rotated around this poi nt (C) until th~ anterior, and posterior 

curves of the superior part of the fosso were equidistant From the outer arc of. the 

measurement template. (Figure 7) This oriented the measurement template to the 

superior part of the fosso. The an~~!ior wall of the fosso did not extend below the 

Inner arc and 'if remained between the Inner and outer orcs. 

.. • 
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Figure 7 

Measuri",g points 
i 

Four lines were drawn on the tracing of the temporomandibular joint 

correspon~ing to the radii of the measurement template as they poss through the 

condyle a~d fossa. The four measuring points were the posterior (1), mid-fossa (II) 

and two a terior points (III, IV). The distances were measured in millimeters and 

recorded; ater they were reduced mathematid~lly by a factor of 14 to pr'ocluce 

. 69 
. osurements 1 the ioint spoce. 
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RESULTS 

'-
,. Analysis of the patients with M. P. D. 

Sixt Y three patients were examined; far eoch patient the his.tory wos 

recorded, the muscleyassociated with iaw movement were polpated, the existence 

of a deflective contoà in centric relation and the direction and magnitude of the 

si ide into the acqu i red centri cocci usion were recorded and crepi tus or dise 

derangement was 0150 nated. 

T. M. J. rodiographs were obtoined with the method previously described, 

whi le the patients' teeth were in the ocguired centric occlusion. 

23 patients had a bilaterol condylor retrusion - 36.5% (Figures 8-9) 

14 patients had a unilateral condylor retrusion - 22.2% (Figures 10-11) 

9 patients had a bilateral candylor protrusion - 14. ~Io (Figures 12-13) 

6 patienh had a uni loterol condylor protrusion - ~. '5% (Figures 14-15) 

5 patients had biloteral osymmetric LM.J. spaces -7.9% (Figure 16) 

1. patients ~ad biloteral symmetrlj=ol T. M. J. spaces - 6.3% (Figure 17) 
j ,/ 

2 patients hod biloteral syrrtmetricol T.M.J. spoces (extremelynorrow) 
.1, 

- 3.1% (figure 18) 
,. 

One patient had the condyle ankylosed with the glenoid fosso. 

From a totol of 63 potients with signs and symptoms, 54 patients hod 

asymmetric LM.J. spaces. Six patients hod bi lateral symmetricol T.M.J. spoees. 

Two had extremely narrow T. M. J. spoces representing possible changes in dise 

.72 
morphology or dise perforations. 

~ 
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2. Analysis of the rondom sample of patients 

Of the 50 patients examined, 12 had crepitus, clicking, and/or deviation 

during opening and closing of which they were unaware. The remainilll9 38 patients 

had no slgns and symptomsA,. Of the 12 patients ~ 

2 had a bilateral condylor retrusion - 16.6% 

7 had a uoilateral condylar retrusion - 58.3% 

had a bilateral condylar protrusion - 8.3% 

had a unilateral condylar protrusion - 8.3% 

had b i lateral symmetri cal T. M. J. spoces - 8.3% 

Of the other 38 patients: 

\ '10 hod biloteral condylar retl1Jsion - 26.3% 
) 
\ 3 had unilateral condylar retrusion - 7.8% 

,J 

Il had bilateral condylar protrusion - 28. <fOlo 

3 had uni loteral condylar pratrusion - 7.8% 

7 had bi loteral asymmetric joint spoces - 18.4% 

~ 
4 had bilotera/ symme-trical joint spaces - 10.5% 

3. Analysis of the patients who had undergone occ/usal rehobi Iitation 

.. \ 

(a) Patients with signs and symptoms before rehobilitation who 

" improved oher the treatment (/6) 

3 patients had bi/ateral asymmetrical joint spaces - 18.7% (Figure-19) , 

13 patients hod bilateral symmetrical joint spaces - 81.3.% (Figures 20-23) ~ 

-
\ , 

\ 
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(b) Pati~nts wi thout signs cnd symptoms before and cfter trectment (/6) 

3 hcd bilotercl retrusion - 18.75",4, (Figure 24) 

3 hcd bilatercl protrvsion - 18.75% 

10 hcd bilaterol symmetrical joint spoces - 62.5% 

(c) Patients who hod signs and symptoms before wlth no improvement of ter 

treotment (II) 

7 hod bi loteral retrusion - 63.6% 

1 hod unilateral retNsion - 9.0% 

2 had bllateral protrusion - 18.0% 

1 had bilaterol symmetricol joint spoces - 9.0% 

(d) One patient presented with signs and symptoms of ter occlusal 

rehobi 'i tation who hod no. slgns and symptoms before. She hod a 

unilateral condylar retruslon • 

\ ~.~ 
.i ' 6 
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Figure 10 

Figure Il 
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Figure 12 

Figure 13 
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o Figure 14 
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Figure 16 

Figure 17 
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Figure 18 

, Figure 19 
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Figure 20 
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Figure 21 

Figure 22 

o 
Figure 23 
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\ SUMMARY 

1. (a) 88.8% of the patients with M. P.O. had asymmetri c joi nt spaces. 

(b) 58.7% of the patients with M. P.O. had retrusion. 

(c) 23.7% of the pati ents with M. P.O. had protrusion. 

2. (a) Of the random sample 25.0% had some si gns and symptoms of whi ch 

they were unaware. 89.5% had asymmetric joint spaces. 

(b) 34.1% of the random somple had retrusion. 

(c) 36.7% of the random sample had protrusion. 

3. (a) 81.3% of the patients who had undergone occlusal rehabi litation 

with signs and symptoms before rehabilitation who improved after 

treatment had bilateral symmetrical joint spaces and 18.7% had 

bilateral asymmetric joint spaces. This information leads to the 

conclusion that for most of the cases which had been occlusclly 

rehabilitcted and Improved after treatment, the condyles were 

concentrically placed withln the glenoid fossae. 

(b) Of the patients who had undergone occlusal rehabilitation without 

signs and symptoms before and after, 62.5% had bilaterol symmetry, 

18.7SO.k had bilateral pratrusion and 18.7SOk had bilateral retrusion. 

(c) Far those patients who hod signs and symptoms before with no 

improvement after treat01ent, 9/.0% had asymmetric joint spaces 

and of this group, 72 .6% had retrusion. 

(d) The on Iy pati ent who developed symptoms after the occlusal 

() 
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rehabi 1 i tation who had not demonstrated symptoms before 

had a uni lateral condylar retrusion. 
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DISCUSSION 

A comparison of M. P. D. patients and random sample patients reveals 

that no statistically significant relationship exists between M. P. D. and condy/ar 

symmetry. However a statistical significant relationship exists between M. P. D. 

and candylar retrusion. 

Bi lateral symmetri cal joint spa ces became apparent in the analysis 

of the patients who had undergone occlusal rehabilitation, where the majarity 

of pati ents who displayed no signs and symptoms or who demonstrated an improve-

ment after treatment had bi lateral symmetrical joint spaces. The disparity between 

these groups of patients and the first two groups examined is explained by the foct 

that ail the treated patients had hod their defl~ctive contacts eliminoted through 

occlusal odjustment by selective grinding and restorotive procedures. 

Among the patients who had been rehabilitated without demonstrating 

,., 
impravement in signs and symptoms, a statistically significont percentage (72.5%) 

.. demonstroted retrusion. Furthermore, the one pati ent who hod no signs and symptoms 

before rehabilltation but developed signs and symptoms ofter hod a unilateral condylar 

retrusion. 
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CO NCLUS ION S 

.. 1. T. M. J. radiographs using the head positioner prdvide a valuable 

adjunct to diagnosis and treatment planning for patients with 

M. P. D. syndrome. 

2. Where extensive restorative procedures are anticipated, LM.J. 

radiographs con be useful before embarking on a treatment plan 

as we" as ta document the postoperati ve resu 1 ts . 

3. Bi lateral symmetry seems like a reasonable objective of extensive 

restorative dentistry. 

4. Retrusion is more frequently accompanied by signs and symptoms 

thon biloteral symmetry and protrusion. 

. ,&. Il . $ [ Ai . 
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