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Magnetic resonance imaging signal intensity of temporomandibular joint disk and
posterior attachment in patients with internal derangement

Yeon-Hwa Jeong, Bong-Hae Cho*

Department of Dental Hygiene, Yeojoo Institute of Technology, *Department of Oral and Maxillofacial Radiology,
School of Dentistry, Pusan National University

ABSTRACT

Purpose : To analyze the possible association between magnetic resonance imaging signal intensity of temporo-
mandibular joint disk and posterior attachment, and the type and extent of disk displacement, disk configuration,
effusion and clinical signs in patients with internal derangement.

Materials and Methods : Magnetic resonance images of the 132 temporomandibular joints of 66 patients with
temporomandibular joint displacement were analyzed. The clinical findings were obtained by retrospective review
of the patients’ records. The type and extent of disk displacement, disk configuration and effusion were evaluated
on the proton density MR images. The signal intensity from the anterior band, posterior band and posterior
attachment were measured on MR images. The associations between the type and extent of disk displacement, disk
configuration, effusion and clinical signs and the MR signal intensity of disk and posterior attachment were
statistically analyzed by student’s ¢-test.

Results : Of 132 joints, 87 (65.9%) showed anterior disk displacement with reduction (ADR) and 45 (34.1%)
showed anterior disk displacement without reduction (ADnR). The signals from posterior attachments were lower in
joints with ADnR than those of ADR (p<0.05). The results showed statistically significant (p<<0.05) association
between the type and extent of disk displacement and disk configuration, and decreased signal intensity of posterior
attachment. There were no statistical associations between pain, noise and limited mouth opening, and signal
intensity of disk and posterior attachment.

Conclusions : The average signal from posterior attachment was lower in joints with ADnR than that of ADR. The
type and extent of disk displacement and disk configuration appeared to be correlated with the signal intensity from
posterior attachment. (Korean J Oral Maxillofac Radiol 2601; 31 : 93-9)
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Table 1. Age and gender distribution of the patients
Age group Male Female Total
10-19 8 9 17
20-29 20 13 33
30-39 2 5 7
40-49 2 4 6
50-59 0 2 2
60-69 0 1 1
Mean 228 290 66

Fig. 1. Extent of disk displacement is classified as moderate and
severe (A. moderate B. severe).

Fig. 2. Disc configuration is classified as normal and deformed (A.
normal B. deformed).
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Fig. 3. The existence of
high signal intensity of
joint cavity determines
the presence of effusion.
Fig. 4. The signal inten-
sity is measured in 4 ar-
eas; anterior band, po-
sterior band, posterior
attachment and the tem-
poral lobe of cerebral
cortex.
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Table 2. MRI findings according to the types of TMJ disk dis-
placement

ADR ADnR Total
n=87) (n=45) (n=132)

62(71.3%) 10(222%) 72(54.5%)

MRI findings

Extent of disk Moderate

displacement Severe 25(28.7%) 35(77.8%) 60(45.5%)
Disk Biconcave 63(724%) 11(244%) 74(56.1%)
configuration Deformed 24(27.6%) 34(75.6%) 58(43.8%)
Effusion Absent 66(75.9%) 26(57.8%) 92(69.7%)
Present 21(24.1%) 19(42.2%) 40(30.3%)

ADR = anterior displacement with reduction
ADnR = anterior displacement without reduction
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Table 3. Association between MR imaging findings and MR
signal intensities in anterior band of temporomandibular disk (n =
132 joints)

Signal intensity*

MR imaging findings Student’s #-test

Mean (SD)

Type of disk ADR 70.2(16.9) NS
displacement ADnR 67.0(15.3)

Extent of disk Moderate 69.4(15.0) NS
displacement Severe 68.7(18.1)

Disk Biconcave 69.5(14.4) NS
configuration Deformed 68.5(18.8)
. Absent 68.2(15.8)

Effusion b cent 71.2(17.7) NS

* All the signal intensities were standardized by the signal intensity of the
temporal lobe of cerebral cortex of 77 gray level.

Table 4. Association between MR imaging findings and MR
signal intensities in posterior band of temporomandibular disk (n =
132 joints)

Signal intensity*

MR imaging findings Student’s t-test

Mean (SD)

Type of disk ADR 77.3(18.3) NS
displacement ADnR 73.4(19.6)

Extent of disk Moderate 75.8(17.5) NS
displacement Severe 76.2(20.4)

Disk Biconcave 772(16.8) NS
configuration Deformed 74.3(21.1)
. Absent 74.8(17.9)

Effusion Present 78.5(20.8) NS

* All the signal intensities were standardized by the signal intensity of the
temporal lobe of cerebral cortex of 77 gray level.

Table 5. Association between MR imaging findings and MR
signal intensities in posterior attachment (n = 132 joints)

Signal intensity*

MR imaging findings Student’s r-test
Mean (SD)
Type of disk ADR 102.0(29.1) <005
displacement  ADnR 84.7(24.9) Pt
E).(tent of disk Moderate 101.2(30.3) p<0.05
displacement  Severe 90.0(25.8)
Disk Biconcave 103.0(28.1)
configuration Deformed 87.3(27.4) p<005
. Absent 95.3(29.0)
Effusion o cent 98.1(28.5) NS

* All the signal intensities were standardized by the signal intensity of the
temporal lobe of cerebral cortex of 77 gray level.

3,4).

Table 6. Clinical findings according to the types of TMJ disk
displacement

Clinical symptom ADR (n=87) ADnR(n=45) Total (n=132)

Pain 46(529%)  30(66.7%)  76(57.5%)
Noise 46(529%) 16(35.6%)  62(46.9%)
Limitation of 42(483%)  36(800%)  78(59.1%)

mouth opening

Table 7. Association between clinical findings and MR signal
intensities in anterior band (n = 132 joints)

Signal intensity*

Clinical findings Student’s -test

Mean (SD)
. Negative 69.5(17.2)

Pain Positive 68.7(16.0) NS
. Negative 69.0(15.0)

Noise Positive 69.2 (18.0) NS

Limitation of ~ Negative 72.3(17.0) NS
mouth opening  Positive 66.8(15.7)

* All the signal intensities were standardized by the signal intensity of the
temporal lobe of cerebral cortex of 77 gray level.

Table 8. Association between clinical findings and MR signal
intensities in posterior band (n =132 joints)

Signal intensity*

Clinical findings Student’s r-test

Mean (SD)
. Negative 76.3(214)

Pain Positive 75.6 (16.8) NS
. Negative 75.7(17.6)

Noise Positive 76.2(20.2) NS

Limitation of  Negative 80.4(19.1) NS
mouth opening  Positive 72.8(18.1)

* All the signal intensities were standardized by the signal intensity of the
temporal lobe of cerebral cortex of 77 gray level.

Table 9. Association between clinical findings and MR signal
intensities in posterior attachment (n= 132 joints)

Signal intensity*

Clinical findings Student’s r-test

Mean (SD)
. Negative 97.8(29.7)
Pain Positive 94.8(28.3) NS
. Negative 95.6(27.0)
Noise Positive 96.7(31.0) NS
Limitation of  Negative 98.5(25.6) NS
mouth opening  Positive 94.4(30.9)

* All the signal intensities were standardized by the signal intensity of the
temporal lobe of cerebral cortex of 77 gray level.
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