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ABSTRACT

Objectives: Osteoarthritis, which is also called degenerative
arthritis or degenerative joint disease, is primarily a disease
that results from the breakdown and loss of cartilage in joints.
The purpose of this study was to investigate the diagnostic
accuracy of magnetic resonance images for the diagnosis of
osteoarthritis of the temporomandibular joint.

Materials and Methods: Fifty patients (50 joints) with closed
locking of the temporomandibular joint were examined with
magnetic resonance imaging and then underwent arthroscopic
surgery. The agreement of osteoarthritis between magnetic
resonance images and arthroscopic findings was studied using

INTRODUCTION

Osteoarthritis (OA), which is also called degenerative arthritis or
degenerative joint disease, is primarily a disease that results from
the breakdown and loss of cartilage in joints (e.g., knees, hips,
wrists). Cartilage, a connective tissue that covers the surfaces
of articular joints, is essential for proper joint function because it
allows the ends of bones to slide over one another smoothly. OA
results from both mechanical and biological events that interfere
with the maintenance of healthy cartilage. Eventually, cartilage may
be lost, causing the bones in the joint to rub together, and bony
spurs may form [1]. Clinicians diagnose OA based on a history
of joint symptoms, physical examination, and imaging findings.
Radiographic changes may include joint-space narrowing, changes
in the bones, and the presence of bony spurs. To better identify the
patients at risk and responders to certain treatments, it is of use to
define and most importantly classify patients with early osteoarthritis.
[2]. Morphological analysis can be semi-quantitative or quantitative
Compositional analysis such as delayed gadolinium-enhanced
magnetic resonance imaging (MRI) of cartilage and T2 mapping
allows quantitative evaluation of tissue ultrastructure and can detect
pre-morphological changes of cartilage and other tissues. Contrast-
enhanced MRI can accurately assess the true extent of synovial
inflammation. Most MRI-based studies so far have focused on knee
OA [3,4].

OA occurs also in the temporomandibular joint (TMJ). In the TMJ,
T1-weighted MRl is useful for diagnosis of disc position, disc shape,
and bone changes [5]. The diagnostic accuracy on fat-saturated
T2-weighted MRI for the diagnosis of changes in synovial fluid
[6], adhesions in the joint space [7] and perforation of the disc [8]
has been reported. MRI can accurately assess most pathologic
conditions of TMJ disorders. However, MRI is unsuitable for the
detection of cartilage changes because the thickness of TMJ
cartilage is thin. Therefore, although OA is a degenerative disease
of the cartilage overlying bone, clinicians diagnose OA based on
image findings that cannot detect cartilage changes; image findings
that demonstrate bone changes suggest OA. In spite of this fact,
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the « coefficient.

Results: The incidence of osteoarthritis on magnetic resonance
images (88%) was significantly lower than that in arthroscopic
findings (78%). There was no significant agreement between
these two findings (p=.108). The k coefficient was 0.154.

Conclusion: The diagnostic accuracy of magnetic resonance
images for osteoarthritis of the temporomandibular joint was
low; early osteoarthritis could not be diagnosed from magnetic
resonance images. Clinicians should understand that the
diagnostic accuracy of osteoarthritis without arthroscopy is not
always high.
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the diagnostic accuracy on MRI for the diagnosis of OA of the TMJ
has not been evaluated. Arthroscopy is the gold standard for the
diagnosis of cartilage changes and the purpose of this study was to
investigate the diagnostic accuracy of MRI for the diagnosis of OA
using the « coefficient.

MATERIALS AND METHODS

1. Patients

Fifty joints from 50 patients (5 males and 45 females) with closed
locking of the TMJ were examined by MRI at Tonami General
Hospital, Tonami, Japan from 2004 to 2008. Patient ages ranged
from 12 to 71 years, with a median age of 44 years. Locking duration
ranged from 3 to 48 months. Maximum mouth opening ranged from
15 to 35mm. Visual analog scale values for joint pain at maximum
mouth opening ranged from 25 to 80%. To improve joint pain and
trismus, the patients underwent arthroscopic surgery.

2. Evaluation of magnetic resonance images

An MRI scan was obtained using a 1.5-T imager (Signa, General
Electric, Hino, Japan) with a dual 3-inch surface coil. In the closed
mouth position, T1-weighted images were obtained in both the
sagittal and coronal planes (TR 3000 ms/TE 85 ms). The transaction
plane was scanned to find the long axis of the condyle, the sagittal
plane was calculated to be perpendicular to this long axis with
3-mm section thickness, and the coronal plane was parallel to the
long axis with 3-mm section thickness [6-8].

A specialist of MRI diagnoses who was not given any information
about the patients evaluated the magnetic resonance images for
the presence of bone changes in the glenoid fossa, eminence,
and condyle. Types of bone changes [Table/Fig-1] were classified
as normal (normal cortical bone without erosion), mild (localized
erosions), or severe (extensive erosions with severe absorption and
presence of osteophytes) [5]. Normal was classified as a negative
finding of bone changes; mild and severe bone changes were
positive findings.
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rl'able/Flg-1] Types of bone changes on MRI.

A: Normal (normal cortical bone without erosion)

B: Mild (localized erosions)

C: Severe (extensive erosions with severe absorption)

3. Arthroscopic examination

Arthroscopy was performed by the same specialist and assistant
within 2 weeks after the MRI, according to the technique of Yura
et al,, [6,9]. A 1.2-mm diameter ultra-thin arthroscope (DRK-21,
Shinko Optical Co., Ltd., Tokyo, Japan) was used in the surgery.
Saline solution was injected to widen the upper joint space and then
an 18-gauge needle and a trocar for the arthroscope were inserted
into the anterior and posterior recesses of the space, respectively. In
the upper joint compartment, the structures, including the posterior
attachment of the disc, the disc itself, the fibrocartilage of the glenoid
fossa and eminence, and the synovium, were examined. Cartilage
changes were classified as normal (smooth surface of articular
fibrocartilage), mild (localized superficial fibrillation in the articular
cartilage), or severe (extensive deep fibrillation and exposure of
subchondral bone) [5].

4. Data collection and statistical analysis

The presence and degree of bone changes or cartilage changes
were investigated by magnetic resonance images or arthroscopic
findings. To clarify the agreement between MRI and arthroscopy,
the k value was calculated for concordance of these two findings. A
k coefficient of 0.21-0.40 was fair agreement, 0.41-0.60 moderate
agreement, 0.61-0.80 substantial agreement, and 0.81-1.00 almost
perfect agreement.

RESULTS

1. Presence and degree of bone and cartilage
changes

The presence and degree of bone and cartilage changes are shown
in [Table/Fig-2]. The incidence of OA by magnetic resonance images
(88%) was significantly lower (Chi square p value was <.001) than
that of arthroscopic findings (78%).

Examination Degree Number of joints (%)
Bone changes Normal 31 (62)
Mild 9(18)
Severe 0(20)
Cartilage changes Normal 11 (22)
Mild 18 (36)
Severe 21 (42)

[Table/Fig-2]: Presence and degree of bone and cartilage changes

2. Agreement between MRI and arthroscopy

The agreement between MRI (bone changes) and arthroscopy
(cartilage changes) is shown in [Table/Fig-3]. The concordance
rate of observation frequency between these two findings was
52%. The « coefficient was 0.154 (p=0.108). Twenty two joints had
false negative results and two joints had false positive results. The
agreement between MRI (bone changes) and arthroscopy (mild
cartilage changes) is shown in [Table/Fig-4]. The concordance rate
of observation frequency between these two findings was 44.8%.
The k coefficient was 0.033 (p=0.397).
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Arthroscopy Total
(Cartilage changes)
Changes Positive Negative
MRI Positive 9 22 31
(Bone changes) Negative 2 17 19
Total 11 39 50

[Table/Fig-3]: Contingency table of the observation frequency: Agreement between
magnetic resonance imaging (MRI) and arthroscopy.

Concordance rate of observation frequency=52%, k coefficient=0.154,
95% confidence interval [-0.078, 0.386], p=0.108

Arthroscopy Total
(Cartilage changes)
Changes Positive Negative
MRI Positive 9 14 23
(Bone changes) Negative 2 4 6
Total i 18 29

[Table/Fig-4]: Contingency table of the observation frequency: Agreement between
magnetic resonance imaging (MRI) and arthroscopy (mild cartilage changes).

Concordance rate of observation frequency=44.8%, k coefficient= 0.033,
95% confidence interval [-0.284, 0.350], p=0.397

Arthroscopy Total
(Cartilage changes)
Changes Positive Negative
MRI Positive 9 9 18
(Bone changes) Negative 2 12 14
Total 11 21 32

[Table/Fig-5]: Contingency table of the observation frequency: Agreement between
magnetic resonance imaging (MRI) and arthroscopy (severe cartilage changes).

Concordance rate of observation frequency=65.6%, k coefficient= 0.339,
95% confidence interval [0.022, 0.655], p=0.023

Theagreementbetween MRI (bone changes) and arthroscopy (severe
cartilage changes) is shown in [Table/Fig-5]. The concordance rate
of observation frequency between these two findings was 65.6%.
The « coefficient was 0.339 (95% confidence interval: 0.022-0.655,
p=0.023), which was considered to be fair agreement.

DISCUSSION

In this study, the incidence of OA determined by MRI (38%) was
significantly lower than that determined by arthroscopy (78%).
The diagnostic accuracy of MRI for OA was low (k=0.108); many
cartilage changes were not apparent by MRI. 22 joints had false
negative results. The diagnostic accuracy of MRl for severe cartilage
changes was fair (k=0.339), but was lower for mild cartilage
changes (k=0.033). In advanced OA with cartilage loss apparent
on arthroscopy, subchondral bone may be lost, causing the bones
in the joint to rub together, and erosion of the cortical bones may
form, which is apparent on MRI. In patients with severe cartilage
changes, therefore, agreement between MRI and arthroscopy may
be fair. Holmlund et al., evaluated the radiographic criteria of OA by
a comparison of arthroscopic and tomographic findings [10]. As a
result, agreement was found between arthroscopy and tomography
regarding the diagnosis of OA in advanced cases. However, the
diagnostic accuracy regarding slight changes was lower. Our results
using MRI agree with this investigation. These results were taken as
a matter of course because it is difficult to distinguish the presence
of thin cartilage changes of the TMJ on MRI and tomography. The
remarkable fibrillation (more than 2 mm) may be observed on these
imaging findings, but it will be an uncommonly specific change with
the TMJ.

The definite imaging findings, such as sclerosis, erosion,
pseudocysts, and osteophytes, are credible signs in the diagnosis
of OA on imaging findings [10]. However, the images could not
demonstrate mild cartilage changes as abnormal findings. Therefore,
no image findings of OA could be specifically associated with the
arthroscopic features of OA. Clinicians should understand that the
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diagnostic accuracy of OA without arthroscopy is not always high.

To identify the patients at risk and to perform certain treatments, it
is of use to define and classify patients with early OA of the TMJ.
However, clinicians must diagnose OA based on imaging findings
that cannot detect early OA. Sun et al., reported that the early OA
could occur in the bone-cartilage interface, even though the surface
articular zone was intact [11]. Therefore, we suggest that the clinical
definition of OA should be wider.

CONCLUSION

The diagnostic accuracy of magnetic resonance images for
osteoarthritis of the temporomandibular joint was low; early
osteoarthritis could not be diagnosed from magnetic resonance
images. Clinicians should understand that the diagnostic accuracy
of osteoarthritis without arthroscopy is not always high.
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