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SUMMARY

Statement of problem. Magnetic resonance imaging (MRI) was reported to be a non-invasive and
useful tool for diagnosing disk displacement. However, cost and availability often limit the use of MRI.
The clinician must often rely on the patients history and clinical examination findings to establish the
diagnosis.

Purpose. The objective of this study was to evaluate the diagnostic accuracy of a clinical examina-
tion in combination with computerized axiography for diagnosing anterior disk displacement with reduc-
tion.

Material and methods. 464 joints with no disk displacement (NDD), 114 joints with reducible dis-
placed disk (RDD), and 36 joints with permanently displaced disk (PDD) confirmed on magnetic reso-
nance imaging (MRI) were examined by traditional clinical approach and 3-D computerized axiography.

Results. Pathological TMJ states such as RDD could be separated from healthy joints with an
clinical examination sensitivity of approximately 52,8% on the right side and 59,0% on the left side. The
overall accuracy for the Clicking test combined with 3-D computerized axiography was about 77,8% on
the right side and 72,1% on the left side.

Conclusion. Our results suggest that anterior disk displacement with reduction can’t be diagnosed
with considerable accuracy though the use of a clinical examination only.

Although the predictability of identifying anterior disk displacement with reduction by clicking was
relatively low, it increased to an acceptable level when additional 3-D computerized axiography were
used. Within the limitation of this study we suggest, that clinical examination in combination with jaw-
tracking devices is an accurate evaluation method for determination of TMJ dysfunction.
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INTRODUCTION

Temporomandibular disorders (TMD) is a collective
term embracing a number of clinical problems that involve
the masticatory musculature, temporomandibular joint
(TMJ), or both [1]. Findings from epidemiologic and experi-
mental intervention studies indicate that TMD is a chronic
pain condition that shares the major characteristics of other
common chronic pain conditions, notably headache and back
pain [2-3]. Therefore, to provide more tissue-specific and
more effective treatment modalities for TMD patients, it is
important to rule out musculoskeletal conditions similar to
TMD and to subclassify individual patients into specific
TMD subgroups on the basis of precise diagnoses [4]. MR
imaging has become the gold standard for evaluating the
soft tissue structures of the TMD, especially disk position
[5], and it has the major advantage of not introducing radia-

tion or known biologic hazards to the patient that might
produce tissue damage [6]. However, MR imaging units are
quite expensive and not available in a traditional dental set-
ting. The clinician must often rely on the patients history
and clinical examination findings. Axiographic recordings
of the mandibular joint motion permit the diagnosis of mus-
cular dyscoordination, hyper- and hypomobility, dynamic
asymmetries of movement, avoidance mechanisms, and joint
pathologies [7-8] and therewith improve the accuracy of
clinical diagnosis [9]. However, the literature does not sug-
gest that the sensitivity and specificity of jaw-tracking de-
vices are reliable enough to be used for diagnosis and man-
agement of TMDs [6, 10-11].

In this study we evaluated the diagnostic accuracy of
traditional clinical examination alone and in combination with
3-D computerized axiography for diagnosing anterior disk
displacement with reduction, because it is the major form of
TMJ internal derangements among the TMD population.

MATERIALS AND METHODS

Subjects
From a population representative cross-sectional study

- “Study of Health in Pomerania” (SHIP) there were 307 sub-
jects (140 males und 167 females) selected for this investiga-
tion. The age of subjects ranged from 20 to 54 years old,
with a mean age of 35, 4.

Due to the clinical diagnosis of „SHIP“ 114 subjects
had at least one sign of temporomandibular disorders (ten-
derness/pain on palpation of the joints or muscles, TMJ
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sounds, pain or deviation during
maximum mouth opening (active/pas-
sive). 193 subjects served as con-
trols. All subjects underwent compu-
terized axiography and MRI after
proper history taking and assessment
of clinical symptoms.

The axiographic and MRI re-
sults were independently assessed
by two experienced diagnosticians.

Collected data were compared
by contingency tables and analysed
with chi-square (χ²) test. Better visu-
alisation of results was done by
graphics.

MRI diagnosis
MRI was performed with 1,0-

tesla scanner (Magnetom Impact Ex-
pert, Siemens, Germany) using a bi-
lateral TMJ surface coil with 7cm di-
ameter as described by Kobs et al
[9].

The physiological disk position was considered from
two points of view:

the pars intermedia of the disk has to lie in the area of
the shortest distance between anterior cranial outline of the
condyle and Protuberantia articularis [13];

the junction line between the middle point of the con-
dyle and the posterior margin of the disk must not be more
than 10° from the 12 o’clock position [14].

Any forward dislocation of the disk constituted ante-
rior displacement. The displaced disk was further catego-
rized as reducible or permanently displaced disk depending
on relationship with the condyle in an open-mouth posi-
tion. If posterior band of disk was anterior to articular sur-
face of condyle in maximal intercuspal position, but normal
disk condylar relationship was established in maximal mouth
opening position, it was classified as RDD. However, if the
displaced disk remained in an anterior position relative to
the condyle in an open-mouth position, it was classified as
PDD.

Axiographic diagnosis
The registration of TMJ tracings was made with the

conventional double face-bow Cadiax III-System (Gamma,
Wien) as described by Kobs et al [9].

The examiner had no knowledge of the clinical and MRI
findings.

Collected data were compared by contingency tables
and analysed with chi-square (χ²) test. Better visualisation
of results was done by graphics.

RESULTS

In assessing the MRI, 464 joints were judged to have
no disk displacement (NDD), 114 joints RDD, and 36 joints
PDD. According to 3-D computerized axiography approach
433 joints judged to have no appreciable disease (NAD),
104 joints RDD, 21 PDD and 56 not classifiable pathological
change (NCPC).

The clinical examination included tenderness on pal-
pation and assessment of joint sounds together with his-
tory of joint symptoms. Table 1 shows the percentage fre-
quency of clinical clicking. Opening click was most frequent
(right side: 16,0%; left side: 18,6%), crepitation – ie, a crack-
ling or grating sound of long duration was diagnosed for
the right as well as for the left side only in 3,3% of the cases.

Table 2 shows the percentage frequency of two main
TMD diagnostic subgroups: masticatory muscle disorders
(myalgia) and Internal derangement.

Evaluation of Sensitivity and Specificity for diagnos-

ing anterior disk displacement with reduction of a clinical
examination alone is shown in Figure 1 and in combination
with computerized axiography in Figure 2.

For the calculation of the clinical sensitivity and
specificity, the clinical diagnosis “Internal derangement” was
confronted with disk dislocations, diagnosed on MRT sag-
ittal plane (Figure 2). For the right side sensitivity was 51,4%
and specificity 89,4%. For the left side sensitivity was 52,6%
and specificity 85,6%. The positive predictive value for the
right joint was 59,7% and for the left joint 55,4%.

Although the predictability of identifying anterior disk
displacement with reduction by clicking was relatively low
(52,8% on the right and 59,0% on the left side), it increased
to an acceptable level when additional 3-D computerized
axiography were used (exclusion of PDD). For the right side
sensitivity increased to 77,8% and specificity 86,9%. For
the left side sensitivity was 72,1% and specificity 83,7%.
The positive predictive value for the right joint was 60,5%
and for the left joint 55,7%.

Table1. Percentage  frequency of clinical clicking. 
 

 C ri O C ri Cl C le O C le Cl C ri L C le L 

Negative 
84,0% 
(258) 

86,3% 
(265) 

81,4% 
(250) 

84,0% 
(258) 

89,6% 
(275) 

88,9% 
(273) 

Positive 
16,0% 
(49) 

13,7% 
(42) 

18,6% 
(57) 

16,0% 
(49) 

10,4% 
(32) 

11,1% 
(34) 

C ri/le O/Cl Clicking right/left opening-/closing 
C ri/le L  Clicking right/left lateral movement 
 
Table 2. Percentage frequency of clinical diagnoses. 
 

 Myalgia right Myalgia left 
Internal 

derangement 
right 

Internal 
derangement left 

 % n % n % n % n 
Negative 95,8 294 94,5 290 77,5 238 73,0 224 
Positive 4,2 13 5,5 17 22,5 69 27,0 83 
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Figure 1. Sensitivity and specificity of clinical examination. 
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Figure 2. Diagrammed demonstration of the "clicking 
phenomenon" accuracy after clinical and 
axiographic assessment of the right and left 
joints.  
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DISCUSSION

In this investigation we attempted to establish the ac-
curacy of traditional clinical examination alone and in com-
bination with 3-D computerized axiography for diagnosing
anterior disk displacement with reduction.

The accuracy of clinical examination for diagnosing
the exact status of TMJ internal derangement has been in-
vestigated in several previous studies [15-19].  Because of
the low reliability clinical examination as a gold standard in
detecting morphological changes is questionable [20-23].
Even after calibration of experienced TMJ examiners, it was
revealed a poor reproducibility for clinical “clicking” or “pain
on palpation” of approximately 60% [24]. Due to the fact
that clinical findings alone are too often non-specific as
predictors of the imaging stage of disk displacement [19, 25-
26], it also reduces its diagnostic value. Roberts et al. [22]
and Paesani et al. [23] found a sensitivity of 43% to 78% for
clinical examination compared to arthrography. Although
reciprocal clicking is highly indicative for RDD and reduced
translatory capacity for PDD [27]. After an MRI examination

of 90 TMJs, Stegenga et al. [28] stated that these symp-
toms are not pathognomonic for disk displacement. Due to
its non-invasive character and its excellent visualization of
soft tissues, MRI is rapidly becoming the gold standard for
evaluating the soft tissue of the TMJ, especially disc posi-
tion. A high sensitivity (67% -100%) of MRI for diagnosis
of the correct disk position and bone changes of the TMJ
was confirmed by autopsy studies [29-30]. On the other
hand there was no strong relationship between TMJ symp-
toms and disk displacement confirmed [31]. It is question-
able whether all patients with TMD- like symptoms initially
require expensive MRI scans. The “clicking phenomenon”
accuracy after clinical and axiographic assessment may pro-
vide the necessary data for diagnosing anterior disk dis-
placement with reduction at a lower cost. The results sug-
gest that anterior disk displacement with reduction can’t
be diagnosed with considerable accuracy though the use
of a clinical examination only. The use of 3-D computerized
axiography increases the accuracy of positive and differ-
ential diagnoses.
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