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Background: Diff erent methods of temporomandibular joint imaging are presented and discussed. Research reports 
published from 1979 to 2002 have been evaluated.

Method and Results: The aim of this paper is to summarize the main fi ndings from research. Basic X–ray exami-
nation is the most readily available method of imaging which usually does not have any contraindication. The use of 
computer tomography off ers all advantages of tomographic scanning in diff erent layers and projections, imaging soft 
tissues close to the joint and the possibility of “3D” reconstruction of bone structures. In case of joint dysfunctions 
and internal joint derangement, it is more preferable to use nuclear magnetic resonance for the depiction of the joint 
structures.

To make a diagnosis more effi  cient, miniinvasive diagnostic methods are becoming necessary. Arthroscopy allows 
direct visual control of the joint space with the possibility of therapeutic help in cases when conservative treatment 
has failed. Ultrasonography, as a completely non-invasive procedure, is applied even in diagnosing functional tempo-
romandibular defects. In these cases the diagnostic value of ultrasonography is almost comparable with this of nuclear 
magnetic resonance. 

Conclusions: So it is possible that, together with the improvement of the equipment, development of the diagnostic 
methods used during the treatment of temporomandibular joint defects could continue in this direction.

INTRODUCTION 

Temporomandibular joint (TMJ) disorders (TMD) 
constitute a number of functional and pathological 
changes aff ecting not only the TMJ, but also the mas-
ticatory muscles (and eventually all other parts of the 
stomathognate system). The number of aff ected people 
also is increasing, perhaps due to the infl uence of mental 
tension in today’s society. Temporomandibular disorders 
have a multifactorial pathogenic background and very 
miscellaneous clinical symptoms. According to an earlier 
psychophysiological concept, occlusion and emotional 
stress were considered to be the most serious etiologi-
cal factors. The causes of TMD are perhaps much more 
complicated. The correct diagnosis of TMJ dysfunctions 
cannot be based on clinical examination only. Nowadays, 
in clinical practice, we cannot dispense with the methods 
of imaging1, 2. Among the basic examinations used are: X-
ray examination (RTG), computer tomography (CT) and 
magnetic resonance imaging (MRI). Radionuclide exami-
nation (scintigraphy), ultrasonography and arthroscopy 
are less used, secondary methods of imaging. Arthroscopy 
is classed as a therapeutic method25.

RADIODIAGNOSTIC EXAMINATION

The importance of X-ray examination in diagnosing 
TMD is still a matter of debate. Until recently, use the 
standard, mostly lateral and oblique imaging was the main 
reason for doubt as summation of the joint structures with 
the surrounding tissues11, 15. Other authors based their con-
clusions on clinical observations, which in many cases was 
unavoidable considerable disagreement between the clini-
cal manifestation and the X-ray picture6. In spite of these 
doubts, X-ray examination is still necessary and thanks to 
technical progress, especially in panoramic projection, it 
assists in making the right diagnosis. In particular, this 
applies to diagnosis of TMJ traumatic disorders. To see 
the confi guration of the joint structures correctly, at least 
in two diff erent views perpendicular projections are nec-
essary. In clinical practice the lateral view is the most 
common. This best shows positional, structural and func-
tional changes. The advantage of coronary tomography is 
presentation of both TMJ at the same time. 

X-ray methods can be divided into transfacial, tran-
scranial and subcranial. Lateral (Parma’s) view belongs to 
transfacial tomography, prohibited by hygienic regulations 
owing to the high level of skin radiation dose. Its modifi ca-
tion is Albers-Schönberg projection. The picture is taken 
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with the mouth open and with the X-ray tube in place. 
In another, so-called Porders’s projection, the ray is di-
rected through an mandibular incisure of the reverse side 
of the mandible. The oblique Schüller’s view is the most 
common transcranial projection. The ray is directed from 
a point about 10 cm above the TMJ focused down on the 
examined joint. Subcranial tomography mostly uses the 
Clementschitsch view of the skull with the mouth open. 
However, the morphological changes of bone structures 
can be blurred by the surrounding bone structures6, 18. 

PANORAMIC RADIOGRAPHY is a very good meth-
od of imaging both TMJ and other jaw and tooth struc-
tures. The modern orthopantomography off ers a wider 
range of projection. The projection of both joints with the 
mouth opened or closed in one fi lm is convenient for the 
diagnosis of TMK disorders. It is an alternative method 
for X–ray examination of condylar fractures12.

ARTHROGRAPHY has been, until the adoption of 
computer tomography (CT) and magnetic resonance, 
the only technique provide information on the condi-
tion of the cartilage and the joint disc. The arthographic 
technique was already described in the 1940s, but it was 
not introduced into clinical practice until the end of 
the 1970s1. There are two methods of implementation: 
contrast substance is injected into the upper joint space 
(above the joint disc), less often into the lower, or both 
spaces. In double-contrast arthography, a small amount 
of air is introduced after application of the contrast-sub-
stance. However, comparative studies have not proved any 
statistically important diff erence in the accuracy of the 
two methods of projection. Single-contrast arthography 
has been used more often. The use of the contrast sub-
stance is most frequently completed by Schuller tomogra-
phy scanning. The fi lled joint can be scanned to eliminate 
the disruptive infl uence of the surrounding tissues.

When magnetic resonance is not available, arthrogra-
phy is the most accurate method of confi rming anterior 
dislocation of the joint disc. Its accuracy is 84–100 %. 
Articular disc perforations and intrarticular adhesions are 
accurately identifi ed by this technique1, 7, 11, 14. 

COMPUTER TOMOGRAPHY (CT) 
The use of CT in diagnosing TMJ disorders dates back 

to the late 1980s. Huls et al (supported by Siemens) have 
collected the most comprehensive case studies of patients 
with TMJ examined by CT. CT is very often used in diag-
nosing disc dislocation, condylar fractures, degenerative 
bone changes and ankylosis.

Arthrography is combined with computer tomography, 
which enhances the accuracy of the diagnosis of internal 
TMJ disorders. The fi rst studies showed, in comparison 
with the surgical fi ndings, that the disc dislocations rep-
resent about 81 % of the total number of TMD (later 
and more extensive studies proved only 66 %). The same 
result was proved also by the studies of degenerative bone 
changes. It was also found that CT failed to reveal smaller 
disc perforations. In the most recent studies CT was evalu-
ated as a good method, but less convenient than magnetic 
resonance6, 7, 9, 10, 19. 

MAGNETIC RESONANCE IMAGING (MRI)
Magnetic resonance is an imaging method of high 

resolution effi  ciency having no undesirable side eff ects. 
During the examination the body is placed in a strong 
magnetic fi eld which causes hydrogen proton dipoles to 
align parallel to the magnetic fi eld lines. Added radio-
frequential pulses of set defi ned frequency provoke the 
resonance of extra and intracellular hydrogen ions. After 
the radiofrequency pulse is stopped, the so-called relaxing 
phase sets in. During this phase atomic nuclei irradiate 
radio waves recorded by the equipment. Diff erent tissues 
produce diff erent quantities of energy. Regional relaxing 
time calculations serve as the picture reconstruction at 
any atomic level. In the 1980s MRI was used for the fi rst 
time introducing the so-called surface spool for examina-
tion and featuring of TMJ structures. 

Compared with arthrography and CT pictures, MRI is 
more correct when featuring degenerative bone changes 
(60–100 %) and disc dislocation (73–95 %). Synovial and 
subsynovial tissues can be viewed as well. Many studies 
have demonstrated MRI to be the best method of display-
ing TMJ hard and soft tissues. With the help of MRI, it 
is possible to detect pathological changes of the chew-
ing muscles. However, no connection has been shown 
between these changes shown by MRI and the clinical 
symptoms of the TMJ defect2, 14, 16, 17, 18, 20.

RADIONUCLIDE EXAMINATION
Scintigraphy aids to discover early changes in the TMJ 

skeleton which may also result in joint disc abnormali-
ties. Radionuclide 99mTc is used for the examination. 
The temporomandibular joint is ideal for what is called 
SPECT (single proton emission computed tomography), 
because it is a quite small joint situated close to the skull 
base and paranasal sinuses. So SPECT can, unlike the 
double-dimension featuring, present TMJ separately from 
the parts of high bone density. The radionuclide examina-
tion sensitivity is high, its specifi city is however low. Any 
infl ammation, trauma or tumors increase the local isotope 
concentration. For this reason many studies state that 
radionuclide examination is relevant only as a screening 
method21, 22.

ULTRASONOGRAPHY 
TMJ ultrasonography is a non-invasive, readily avail-

able and relatively cheap dynamic “real time” examination, 
featuring soft joint tissues. It serves both for diagnosis and 
diff erential diagnosis and for the comparison of thera-
peutic results in treating internal joint defects. The fi rst 
reports of TMJ sonography date back to 2000 It uses 
currently available types of utrasonic equipment with 
a linear scanning transducer of 7.5–12 MHz frequency, 
which makes it possible to depict the narrow space of 
the jaw joint and the position of the joint disc and it re-
veals fl uid or ligament adhesion. During the examination 
the patient is in the sitting position and the transducer is 
placed on the skin above the joint parallel to the long axis 
of the mandible branch. The joint disc is scanned on the 
screen as a thin homogen hypo, as far as the isoechogen 
strip contiguous to the condyle border. The condyle bone 
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borders and articular eminence show as a hyperechogen 
line. During the examination it is possible to directly 
observe the joint disc move when the mouth is opening 
and closing. Studies comparing the results of MRI and 
sonography showed 70–85 % agreement. An ultrasono-
graphic system using the high frequency and conveyors 
with a largediameter has been recently invented. The ul-
trasonograph waves, generated by this system, are able to 
penetrate easily through the small aperture between the 
glenoid fossa and the condyl. This new ring transducer 
has a high focus depth and narrow wave beam. The bone 
surface rebounds as much as 2/3 of the waves, only 1/3 
propagating down to deeper structures. For this reason 
the transmitter must be placed on a specifi c place, with 
the aim to transmit waves through the soft tissues, situated 
between the condyle and the eminence3, 4, 5, 17. 

ARTHROSCOPY
Arthroscopy is both a therapeutic and miniinvasive 

endoscopic method for TMJ space examination. TMJ 
arthroscopy was fi rst described in the 1970s (Ohnishi). 
It facilitates joint space visual control, supplying infor-
mation about the joint disc position, the synovia, joint 
cartilage and about the presence of adhesions. It is used 
in diagnosing and treating internal TMJ derangement, 
TMJ degenerative disorders, synovitis, TMJ hypo and hy-
permobility. It is performed under general anesthesia with 
percutaneously installed trocars and an optical probe of 
1.9–2.4 mm diameter. The intraarticular picture is trans-
mitted by a light cable onto the screen. However, com-
plications may arise such as haemorrhage, joint cartilage 
damage, joint disc perforation, face inervation damage, 
midear perforation, intracranial perforations and the risk 
of infection8, 13. 

CONCLUSION

Reliable case history and the patient’s clinical exami-
nation are usually insuffi  cient to base exact diagnosis of 
temporomandibular defects on. In practice, it is the type 
of the method of depiction that matters in assesing the 
diagnosis and in choosing the best way of treatment.. 
Basic X–ray examination is the most readily available 
method of imaging which usually has no contraindica-
tions. A good quality X–ray image allows us to confi rm 
or to exclude possible traumatic damage of the joint bone 
structures. An orthopantomogram within the framework 
of the “joint program” helps us to discover small bone 
defects or pathological positions of the joint condyles. 
Its drawbacks are limited resolution power and failure in 
identifying the soft structures. This disadvantage can be 
eliminated by arthography which in some cases replaces 
MR examination. However, the arthography is an invasive 
examination and is accompanied by the risk of allergic 
reaction connected with contrast substance application. 
For it to be successful if calls for a specialist with some 
experience. The use of computer tomography off ers all ad-
vantages of tomographic scanning in diff erent layers and 
projections. The possibility of imaging soft tissues close 

to the joint and the possibility of “3D” reconstruction of 
bone structures are a great advantage. Nevertheless, the 
results can be compromised by artifacts due to the pres-
ence of metallic structures inside the oral cavity (amalgam 
fi llings, metallic dentures) and not totally clear featuring 
of the joint disc shape and position. That is why in case 
of joint dysfunctions and internal joint derangement, it 
is preferable to use nuclear magnetic resonance for the 
depiction of the joint structures. Even if this it is not a rou-
tine examination method, it is indispensable before plan-
ning a surgical procedure of the soft joint structures. The 
examination requires good co-operation with the patients. 
They must remain still during the measurement. The ex-
amination is quite long (about 45 min), very expensive 
and not always available. To make a diagnosis more effi  -
cient, new miniinvasive diagnostic methods are becoming 
necessary. Arthroscopy allows direct visual control of the 
joint aperture with the possibility of therapeutic help in 
cases when conservative treatment has failed. In contrast 
with the “open” operation methods, it is involves a smaller 
risk of complications during the surgery. High fi nancial 
expenses (arthroscopy devices and accessories costs) and 
the necessity of general anaesthesia make this method 
available in specialized departments only. For this reason 
this method cannot be classifi ed as a routine examination. 
Ultrasonography, as a completely non-invasive procedure, 
commonly used in many branches of medicine and ap-
plied even in diagnosing functional temporomandibular 
defects. Its great advantage mainly consists in the possibil-
ity of depicting dynamic joint structures, particularly the 
condyle line and the joint disc position. In these cases the 
diagnostic value of sonography almost equals the diagnos-
tic importance of nuclear magnetic resonance. 

Along with improvements in equipment and develop-
ment of diagnostic methods used during the treatment of 
temporomandibular joint defects progress is expected in 
the current direction.
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