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RELATIVE SIGNAL INTENSITY OF RETRODISCAL TISSUE IN MRI, AND SYNOVIAL FLUID
CONCENTRATION OF INTERLEUKIN-6, MMP-2 AND MMP-9 IN
TEMPOROMANDIBULAR JOINT DISORDER

Sang-Hwa Lee, Mok-Kyun Choie
Dept. of Dentistry, College of Medicine, The Catholic University of Korea

In the progression of the Temporomandibular Joint Disorder(TMD), not only deformation and perforation of disc occur. But also fibrotic adhesion
and inflanmatory changes to the retrodiscal tissue can be seen in addition to the condylar degenerative change (e.g. ostecarthritis). However, the cor-
rect diagnosis,?planning for appropriate treatment, and prediction of prognosis are limited, because there are no means to stage the progression of the

disorder.

In this study relative signal intensity of retrodiscal tissue in MRI and the synovia fluid concentration of matrix metalloproteinase-2 (MMP-2),
MMP-9, and Interleukin-6 (IL-6) in the 23 temporomandibular joints(TMJ), from 17 patients with TMD were eva uated as a possible diagnostic mark-
er. Therelative signal intensity of retrodiscal tissue was referenced to brain gray matter with same region of interest(ROI) size. The concentrations of
MMP-2, MMP-9, and IL-6 were evduated by Enzyme Linked Immunosorbent Assay (ELISA). The collected data were compared with condylar

degenerative change, joint effusion and disc position observed in MRI.

The relative signal intensity of the retrodiscal tissue was increased significantly when degenerative changes were present. In addition, there was sig-
nificantly high signal intensity in the presence of a disc displaced without reduction. The concentration of 1L-6 was significantly increased when
condylar degenerative change was no observed. And there were no changesiin the levels of IL-6 according to disc position and joint effusion measure-
ment. Moreover, there were no significant relevance between the concentration of total MMP-2 and active MMP-9 in synovid fluid, relative to degen-
erative changes in the mandibular condyle, to joint effusion, and to disc position observed on MRI images.

In conclusion, the relative signal intensity of the retrodiscal tissue can be regarded as a mean of diagnosing the procession of TMD in anon-invasive
manner. But more additional studies are required for the levels of MMP-2. MMP-9, and IL-6 to determine their potentias as a diaghostic marker for

TMD.

Key words: Temporomandibular joint disorder(TMD), Retrodiscal tissue, Relative signal intensity
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o34 MRIE= 4 & Simens Magnetom Vision Plus 1.5 Teda
scanner (Siemens, Erlagen, Germany) &=+ GE Signa Exite Twin
Spead (GE Mediicd System, Wisconsin, USA)E A1£-51e] 29 5}
Rov), otahd A9k 91 9 A2 o e) A& T2l st e
B3] Mshe FreketH o] oA 17 3 Z AR 3 A
o] 19 o] 747 MRIE 2 2t ¥ #=3kal o] 97} Qe A ¢ Al
¥ 7kete] gHelat gl

o
A9, 089y ARAN R FRAAT, sotTTe] 21
(erosion), 257 (csteophyte) o} - 2 <) w0 me} 534 W
) 572 D5 519t (Fig. ).

Fig. 1. MRI of degenerative change on condyle: normal (A) and a patient with

degenerative change (B).

A. Intact cortical bone with regular condylar head border (arrow).
B. Irregular condylar head border due to condylar degenerative change (arrow).
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Fig. 2. Joint effusion observed on sagittal T2 weighted TMJ MRI in closed

mouth position.

A. Grade 1: High signal intensity is not visible in joint space.

B. Grade 2: High spot or line signals (arrow) are identified in joint space.

C. Grade 3: Band shape high signals (arrow) are identified in joint space.

D. Grade 4: High signal is depicted (arrow) in wide area in joint space as
pooling.

Effusion negative: grade 1 and 2.

Effusion positive: grade 3 and 4.
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Fig. 3. Signal intensity in region of interest(ROI).
Relative signal intensity of posterior band was mea-
sured in relation with signal intensity in brain gray
matter using circle shape ROl (arrow).
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Fig. 4. Condylar degenerative change in relation to
joint effusion.
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Fig. 6. Joint effusion in relation to disc position.
ADWR: anterior displacement with reduction.
ADOR: anterior displacement without reduction.
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Fig. 5. Condylar degenerative change in relation to
disc position.

ADWR: anterior displacement with reduction.

ADOR: anterior displacement without reduction.
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Fig. 8. Relative signal intensity of retrodiscal tissue in
relation to joint effusion.
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Fig. 7. Relative signal intensity of retrodiscal tissue in
relation to condylar degenerative change.
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Fig. 9. Relative signal intensity of retrodiscal tissue in
relation to disc position.

ADWR: anterior displacement with reduction.

ADOR: anterior displacement without reduction.

Low relative signal intensity: ( 0.303 (median).

High relative signal intensity: ) 0.303 (median).
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Fig. 10. IL-6 concentration in relation to condylar
degenerative change.
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Fig. 12. [L-6 concentration in relation to disc position
ADWR: anterior displacement with reduction.
ADOR: anterior displacement without reduction.
Low IL-6 concentration: ( 7.005 pg/ml (median).
High IL-6 concentration: ) 7.005 pg/ml (median).
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Fig. 15. Total MMP-2 and active MMP-9 conce-
ntrations in relation to disc position.

ADWR: anterior displacement with reduction.

ADOR: anterior displacement without reduction.

Table 1. Correlation between relative signal intensity of retrodiscal tissue and total MMP-2, active MMP-9 and IL-6 con-

centrations in synovial fluid (Pearson’s correlation)

totd MMP-2 adtiveMMP-9 IL-6
Relativesgnal intensity P=00012 P=02836 P=05718
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