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COMPARATIVE STUDY ON THE CLINICAL AND
RADIOGRAPHIC FINDINGS OF TEMPOROMANDIBULAR
JOINT DYSFUNCTION PATIENTS
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temporomandibular joint anatomy
1. Introduction
difficult.D

In recent years, the number of temporo-

functions make the pin-pointing of this pathosis

mandibular

markedly increased but the complexity of

joint

dysfunction patients

Like the complexity of its anatomy and func-

has tions, the name of this disease varies according to

the investigator’s point of view,1:6723,3642)



Moreover, concerning its etiologic factors, there
is much room for controversy. The literatures
are in conflict; one group emphasizes stress
factors while others accentuate various aspects
of occlusion.”?® The former advocates that this
disorder is due to psychological stresses and/or
muscular disorder.*#*54®) On the other hand,
the latter claims that occlusal interference and
tooth missing are the main etiologic factors
causing this dysfunction. But in the late 1970Q’s,
the role of anterior disc displacement was specifi-
cally clarified by Wilkes, who combined observa-
tions from arthrography with those from surgery.
He concluded that the mechanism of the TMJ
dysfunction is responsible for articular disc
His observations were confirmed

by Farrhar & McCarty, Katzberg, Dolwick, and
3,4,6,9,4849)

attachment.
Bronstein, et al.

These investigators opened a new era of
diagnosis and treatment for the temporomandi-
bular joint dysfunction. The aim of this study
is to compare clinical symptoms with radio-
graphic findings of the TMJ dysfunction patients
to draw clear guidelines for determining when a
radiologic interpretation and diagnosis of the
TMJ should be performed.

2. Materials and Methods

This study was made on 118 temporomandi-
bular joint dysfunction cases referred to the
Department of Oral Radiclogy during 1984-
1986. These patients were examined by clinical

and radiographic methods.

A. Clinical Examination

Patients was examined by radiologists using
special protocol for TMJ dysfunction patients
(Table 1).

B. Radiographic Examination

1) Oblique lateral transcranial projection
Oblique lateral transcranial projection were
performed at intercuspal position and at maxi-
mum mouth opening position, by the use of
modified Schiiller’s technique. The condylar
position in the fossa was evaluated by the follow-

ing criteria (Table 2, 3 & Fig. 1, 2).

CENTRIC POSITION 'AKTERIOR POSITION

L d
9 0
L 3 LY
POSTERIOR POSITION REDUCED JOINT SPACE,

A.J.S.: Anterior Joint Space. P.].S.: Posterior Joint
Space.

Fig. 1. Condyle position in the fossa at inter-
cuspal position

POSITION. POSITION. 1T POSITION, 111

Fig. 2. Condyle position in the fossa at maxi-
mum mouth opening position

Table 1. Clinical Examination
Age Sex C.C. Location Habit Tooth loss Max. O. Others
23 M pain left bruxism 2/0 38mm P.D.
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Table 2. The condylar position in the fossa at intercuspal position

Centric Position
Posterior Position
Anterior Position

Reduced Joint Space :

Equal width of radiolucent space around the condyle
Radiolucent space smaliler posterior to the condyle than anterior
Radiolucent space smailer anterjor to the condyle than posterior

Posterior radiolucent space + Anterior radiolucent space/2 <1 mm

Table 3. The position of the condyle at maximum mouth opening

Position | Condyle located in the posterior slope of the articular eminence
Position 11 Condyle located at the articular eminence
Position |11

Condyle located in the anterior slope of the articular eminence

2) Tomography

Lateral tomography of the TMJ was then
performed in 7 planes at 2mm intervals using a
multi-film cassette. In each instance, the patient’s
head was centered to ensure better accuracy.
Patient and machine were controlled to middle
portion of the condylar head be taken on the
4th plane. Bone change and the condylar posi-
tion in the fossa were examined by the following
criteria (Table 2, 4).

3) Arthrography

Thirty-two of the total of 118 patients
were projected by single and double contrast
arthrography using hypocycloidal serial tomo-
graphy. The arthrograms were interpreted as
described by Wilkes, Farrhar & McCarty, and

displacement without reduction. Perforation of
the disc was diagnosed by opacity of the upper
compartment after an injection of contrast

medium into the lower compartment.

3. Results

The age and sex distribution is shown in
Table 5. The mean age was 39 years. The pro-
portion of male to female was 1:5.2. Eighty of
118 patients complained of unilateral symptoms
and remaining 38 patients showed bilateral
symptoms (Table 6).

22.9% of the patients revealed clicking
sound and 11.9% showed crepitation (Table 7).

Table 4. Degree of bone changes

Katzberg,g’1 94849 ot 4], Thus, the joints were

classified as having normal disc position, partial Degree 0 = No bone change

or complete anterior disc displacement with Degree 1 = Discontinuity of cortical plate

. . . . Degree 2 : Destruction of cancellous bone and/or
reduction, and partial or complete anterior disc 9r ono erou and/
sclerosis, osteophyte and deformity

Table 5. Number of patients according to sex and age
Sex/Age 13-19 20-29 30-39 40-49 50-69 60- Total
Male 2 4 5 6 2 10
Female 10 19 21 15 20 14 99
Total 12 23 26 21 22 14 118




Table 6. Affected side

Unilateral Bilateral Total

Right: 47 Left: 33 38 118

Table 7. TMJ sound in 118 patients

No sound Clicking Crepitation Total

77 (65.2%) 27 (22.9% 14 (11.9%) 118

Table 8. Relationship between bone change and clinical

findings
Degree O Degree 1  Degree 2
Mean age 32y 10M 30Y 8M 48Y 4M
Mean duration 2Y 3M 3y 2M 5Y 3M

A. Relationship Between Clinical History and
Bone Change

Four patients were excluded from this item
because of the inadequate quality of their radio-
graphs or because of the uncertainty of the clini-
cal history. From these 114 patients, seventy-six
patients (66.7%) showed osseous change in the

TMJ lesion.

among bone change; clinical history and patient’s

Table 8 shows the relationships
age.

B. Bone Change Associated with Clinical Symp-
toms

In the comparison between Group 1 (pa-
tients more than 40mm mouth opening) and
Group 2 (less than 40mm), Group 2 patients
showed severer bone change than Group 1
patients (Table 9).

C. Bone Change Associated with Condylar Posi-
tion

In 142 cases out of the 156 (multiply bi-
lateral patients), the condylar position in the
fossa at intercuspal position, maximum mouth
opening position, and bone change were scruti-
nized by oblique lateral transcranial projection
and serial tomography. In Group 1 patients,
posterior position; 42.9%, anterior position;
26.5% and centric position; 30.6%, were seen at
intercuspal position. The bone change and the

condylar position are exhibited in Table 10 (see

Table 9. Relationship between bone change and clinical symptoms

Clinical symptoms Degree 0 Degree 1 Degree 2 Total

Group 1 Pain 16 9 34
Noise only 11

Subtotal 17 {(37.8%)* 18 (40.0%) 10 {22.2%) 45

Group Pain 1 32 49
No pain 8 2 13

Subtotal 19 (30.6%) 9 (14.5%) *34 (5.8%) 62

Others 2 2 3 7
Total 38 (33.3%) 29 (25.4%) 47 (41.2%) 114




Table 10. Bone change and the condyle position in Group 1 patients

Intercuspal position Max. open Dagree O Degree 1,2 Total
Position | 3
*Posterior position Position 1} 5
Position 11} 16 4 *20
Subtotal 19 {67.9%) 9 (32.1%) 28
Position | 4
Anterior position Position |1 4
Position 11| *0
Subtotal 5 (35.7%) 9 (64.3%) 14
Position | 1 3
Centric position Position || 1
Position |11 3
Subtotal 5 (26.3%) 14 (73.7%) 19
Total 29 (47.5%) 32 (52.5%) 61

«*»)  In 28 cases of posterior position, only 9
cases (32.1%) revealed bone change, while in the
case of anterior position, 64.3% showed osseous
change. When the condylar movement at maxi-
mum opening state was examined, the relation-
ship between the condylar position and articular
eminence was revealed as shown in Table 10, 11.

There are 20 cases of transfer from poste-
rior, condylar position at intercuspal position to
Position III, while there is no case from anterior
position to Position. II1.

In Group 2 patients, thirteen reduced
joint space cases were excluded from the total to
be treated under a separate column at the end.
Remaining sixtyeight cases were found to
have Position I; 50.0%, Position II; 30.9%,
Position III; 19.1% when seen at the maximum
mouth opening position. Especially among

Position III cases, 11 cases were posterior posi-

tion in the fossa at intercuspal position (See *“**
in Table 11).

D. Arthrotomographic findings,

Out of 32 patients, 2 patients were observed
by arthrotomographic inspection bilaterally and
the remaining 30 patients were inspected uni-
laterally. Nine patients were arthrotomographi-
cally found to have anterior disc displacement
with reduction. Seventeen patients exhibited
unilateral transient or permanent limitation of
mouth opening and 9 of them had the history
of clicking. Arthrotomographically, these
17 patients were found to have anterior disc
displacement without reduction. Two other
patients with bilateral complaints were arthro-
tomographically examined. One case had a

bilateral anterior disc displacement without
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] ] E. Comparison of Oblique Lateral Transcranial
reduction, while the other case had the same

] . i . Projection with Tomography on the Con-
with reduction on oneside and without reduction
on the other (Table 12, 13).

The remaining four patients were arthroto-

dylar Position at Intercuspal Position

In tomography, the second or third plane
mographically shown to have the disc, at normal was selected for comparison with oblique lateral
superior position without obstructing the an- transcranial projection. Between the two radio-
terior translation of the condyle in two and graphic films, 78.3% of the condylar position in

fibrous ankylosis in the other two. the fossa at intercuspal position agreed.

Table 11. Bone change and the condyle position in Group |} patients

Intercuspal position Max. open Degree O Degree 1,2 Total
Posterior p. 10 13
Anterior p. Position | 11
Centric p. 10
Subtotal 13 (38.2%) 21 (61.8%) 34
Posterior p. 3 10
Anterior p. Position (I 1
Centric p. 4 2 6
Subtotal 8 (38.1%) 13 (61.9%) 21
Posterior p. 4 *n
Anterior p. Position [H *2
Centric p. 0
Subtotal 7 (53.8%) 6 (64.2%) 13
Total 28 (41.2%) 40 (58.8%) 68
Reduced joint space 1 12 13
Table 12. Clinical findings with respect to arthrographic diagnosis
With R. Without R. Ankyiosis Normal Pos.
Mean age 326Y 414y 540Y 355Y
Max. open 40.1 mm 325 mm 17.5 mm 34.8 mm
Past history 51Y 40Y — -
Limit of open & Clicking history 0 *9 0 0
No clicking 1 3 1 1
Present clicking 5 1 0 0
Uncertainty 1 5 1 1
Crepitation [¢] *3 0 1




Table 13. Radiographic findings with respect to arthrotomographic diagnosis

Radiographic findings With R,

Without R. Ankylosis Normal Pos.

Anterior position
Centric position

Posterior position

o o ~ O

Reduced J. space

W W © =
- - 0o O

Bone Change

Positive

Negative 8

Disc perforation 0

4. Discussion

A. Relationship Between Bone Change and
Clinical History

36-38) the develop-

According to Rasmussen,
ment of the temporomandibular joint arthrosis is
divided into six phases. Phase 1 and 2 make up
the initial stage of clicking and locking, phase 3
and 4 constitute the intermediate stage of
temporomandibular joint pain and constriction,
and phase 5 and 6 make up the terminal stage of
crepitation and constriction followed by the
freedom from symptoms. Three stages endure 4,
1, and 1/2 year respectively. In this study, mean
term of advancing bone cﬁange could be classi-
fied with Rasmussen’s result; Patient without
bone change and slight bone change (Degree
0, 1) would be classified into the initial and
intermediate stage; and bony sclerosis and/or
osteophyte (Degree 2) are regarded as a terminal
stage. However, to tell patient’s conditions
solely from bone change and its degree of ad-
vancement based on X-ray readings entails
certain risks, and for that reason it is advisable to
take clinical symptoms into account for a more

accurate diagnosis,

B. Relationship Between Clinical Symptom and
Bone Change

Amount of mouth opening was closely
related to bone change (Table 5, 6, 7). Es-
pecially Group 2 patients (under 40mm mouth
opening) presented more bone changes than

Earlier investigat ors*19

Group 1 patients.
claimed that the patients of anterior disc dis-
placement without reduction is in a more ad-
vanced pathosis than those of displacement with
reduction. Researchers found that the lengthen-
ing of posterior attachment would bring about
the increase of mouth opening in the patients of
anterior disc displacement without reduction.
Though the limitation of mouth opening re-
presents a more advanced pathosis than the one
without constriction, it would be risky to judge
the patient’s state simply by the amount of

mouth opening.

C. Relationships Between Clinicat Condition

and Condyle Position

There are two major mechanical theories as

to how the human mandible functions mechani-

12,13)

cally duringl. mastication. One theory



asserts that the mandible functions as a Class III
lever with the fulcrum at the condyle, the
summed vectors of the mandibular elevator
muscles acting as the total force and biting teeth
force as the resistance. Meanwhile the other
theory proposed by Smith*") described mandible
as a beam with multiple supports (Stationary
beams). These theories are related to the direc-
tion of joint loading, specification of muscle
vectors and bite point and the role of the disc.
And next, examining the movement of the
condyle in the fossa at mouth opening and
mouth closed. Moss, Stern, Grant!21329,30,42)
and others proposed ‘Instantaneous axes of
rotations’. They asserted that axis of the rota-
tion is changed by the state of mandibular
movement. Anatomists have pointed out that the
posterior slope of the eminence and the anterior
aspect of the condyle head are covered with
thickened fibrous connective tissue, indicating a
loading area of mandibular movement. Between
upper and lower joint compartment, disc reduces
occlusal force in the loading area by sliding
movement. In this study, it is shown that poste-
rior position of the condyle in the fossa at
intercuspal position can easily move to Position
III (Table 10). In Group 2 patients, 11 cases
among 13 cases transferred at the condyle
to Position III from posterior position in the
fossa at intercuspal position, while only one case
moved to Position III from anterior position.
These phenomena could be explained by Grant’s
instantaneous center of rotation theory.lz) If
axes of the rotation center should change from
R to W (Fig. 3) with open mouth, then posterior
position of the condyle in the fossa will easily
move to the anterior slope of the articular
eminence than anterior position. (Fig. 4: Poste-
rior position, Fig. 5: Anterior position in the

fossa at mouth closed: see “*°”) Like this, pos-

terior position of the condyle in the fossa at
intercuspal position may be more easily trans-
ferred to Position III than anterior position
of the condyle in the fossa. With this fact in
mind, it may be possible to say that in temporo-
mandibular joint dysfunction patients, posterior
position of the condyle in the fossa at intercuspal

position is the functional adaptation of this

Fig. 3. _

Fig. 4. Posterior Position



Fig. 5. Anterior Position

pathosis and/or radiographic sign. But actually a
majority of the TMJ dysfunction patients show
anterior disc displacement. It suggests an internal
derangement of the TMJ led by mastication.
Wheq we close our mouths the disc indirectly
receives occlusal force of sliding to articular
eminence. Further radiographic studies are
necessary for clarifying the relationship between
the masticatory pattern and the condyle posi-
tion in the fossa. Ramfjord & Ash®9) reported
that most TMJ dys'function patients masticated
on the affected side rather than on the sound
side, which may be explained by the fact that the
balancing side of the TMJ portion is more
loading than the working side at mastication. It
may be supposed that the symptomless bone
change cases dealt with in the present study are

due mainly to an excessive lop-sided mastication.

D. Arthrographic Examination

This study showed that anterior disc dis-
placement without reduction was clinically
characterized by a history of clicking followed
by a limitation of mouth opening. Likewise,
anterior disc displacement without reduction
patients were of more osseous change and/or
perforation than those with reduction. From this
result, an anterior disc displacement without
reduction may be considered to be in a more
advanced pathosis than that with reduction,
But anterior disc displacement with reduction
does not always switch over to anterior disc

displacement without reduction. Two patients

were arthrotomographically diagnosed as fibrous
ankylosis. The clarification of its pathosis needs

further investigations.

E. Comparison of Transcranial Projection and
Tomography

The oblique lateral transcranial projection
image corresponds with the third lateral plane of
the tomography. Serial tomography is more

excellent for examining TMJ osseous change.

5. Conclusion

Patients complaining of temporomandibular
joint disorders with clicking, crepitation, pain,
and limitation of mouth opening were subjected
to clinical and radiographic examinations using
hypocycloidal serial tomography, oblique lateral
transcranial projection including arthrotomo-
graphy and special protocol for TMJ dysfunction
patients. From this study the following correla-
tions between radiographic findings and clinical

symptoms were found.



In TMJ dysfunction patients, the degree of
bone changes are closely related to the
history of the clinical symptoms.

Patients with limitation of mouth opening
(less than 40mm) were of severer bone
change than those with more opening
facility.

In TMJ dysfunction patients, the posterior
position of the condyle in the fossa at inter-
cuspal position showed easier forward move-
ment to the articular eminence than the
anterior position. Patients with the anterior
position of the condyle in the fossa at inter-
cuspal position showed severer bone change
than those with posterior position.

Reduced joint space at intercuspal position
suggests a more advanced pathosis than
that in any other condyle position.
Limitation of mouth opening with history
of clicking is the clinical symptom of the
anterior disc displacement without reduc-
tion. In internal derangement, the anterior
disc displacement without reduction is in
a more advanced pathosis than the anterior

disc displacement with reduction.
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