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Comparison of the capsular width measured on ultrasonograph and MR image of
the temporomandibular joint

Tae-Wan Lee, Dong-Soo Yoo,* Won-Jeong Han, Eun-Kyung Kim

Department of Oral and Maxillofacial Radiology, School of Dentistry, Dankook Universify
*Department of Diagnostic Radiology, Dankook University Hospital

ABSTRACT

Purpose : To evaluate the reliability and clinical usefulness of ultrasonography in the temporomandibular joint
(TMD).

Materials and Methods : Parasagittal and paracoronal 1.5 T MR images and 7.5 MHz ultrasonographs of 40 TMJs
in 20 asymptomatic volunteers were obtained. Disc position using MR imaging was evaluated and the distance
between the lateral surface of mandibular condyle and the articular capsule using MR image and ultrasonograph of
27 TMJs with normal disc position was measured and compared. Intraobserver and interobserver measurements
reliability was evaluated by using interclass correlation coefficients (ICC) and measurement error. Also, the
distance measured on ultrasonographs was compared, according to mouth position and disc postion.

Results : The normal disc position was found in 27 of 40 asymptomatic joints. At the intraobserver reliability of
measurement, ICC at the closed and open mouth position were 0.89 and 0.91. The measurement error was 0.4% and
0.5%. At the interobserver reliability, ICC at the closed and open mouth position were 0.92 and 0.81. The
measurement error was 0.4% and 0.7%. At the TMJ with normal disc position, the distances between the lateral
surface of mandibular condyle and the articular capsule measured on MR images and ultrasonographs were 2.0+
0.7 mm, 1.8+0.5 mm, respectively (p<0.05). On the ultrasonographs, the distances at open mouth position were
1.2+0.5 mm (p<0.05). At the TMJ with medially displaced disc, the distances at the closed and open mouth
position were 1.3£0.3 mm and 0.940.2 mm (p<0.05).

Conclusion : The results suggest ultrasonography of TMIJ is a reliable imaging technique for assessment of normal
disc position. (Korean J Oral Maxillofac Radiol 2006; 36 : 41-8)

KEY WORDS : Ultrasonography; Temporomandibular Joint; Magnetic Resonance Imaging
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Fig. 1. The axial scout image with
reference line of 3 mm slice thickness
for parasagittal temporomandibular
joint MR image.

Fig. 2. The axial scout image with
reference line of 2 mm slice thickness
for paracoronal temporomandibular
Joint MR image.
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Fig. 3. The ultrasonographic scan of the temporomandibular joint

region was performed with the transducer positioned parallel to
the mandibular ramus and tilted until the shadow of the condyle
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was visulalized
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Fig. 6. The distance between condylar lateral surface and articular
capsule was measured on paracoronal T1 weighted MR image.
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Fig. 7. Ultrasonograph shows the width measured as the distance
between hyperechoic line of condylar lateral surface and that of
articular capsule at the closed mouth position.
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Fig. 8. Ultrasonograph shows the width measured as the distance
between hyperechoic line of condylar lateral surface and that of
articular capsule at the open mouth position.
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Table 1. The number of the disc position of the temporomandi-
bular joint detected on MR image in the asymptomatic volunteer

Displacement
Normal Total
A M AM AL
4 4 2 2 1 40
68% 10% 10% 5% 5% 3% 100%

A: anterior displacement, M: medial displacement, AM: antero-medial
displacement, AL: antero-lateral displacement, L: lateral displacement
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Table 2. Reproducibility assessment of intraobserver measure-
ment measured on the ultrasonograph

Closed mouth
ICC MSE ICC
0.89 0.4% 0.91

Open mouth
MSE
0.5%

excellent ICC (intraclass correlation coefficient): 0.75 <
clinically acceptable MSE (measurement error): 8% >
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Table 3. Reproducibility assessment of interobserver measure-
ment measured on the ultrasonograph

Open mouth
MSE
0.7%

Closed mouth
ICC MSE ICC
0.92 0.4% 0.81

excellent ICC (intraclass correlation coefficient): 0.75 <
clinically acceptable MSE (measurement error): 8% >

HTAEHOIAM K}
H|i (Table 4)

Table 4. The comparison of capsular distance measured on the
MR image and ultrasonograph at the normal disc position of the
temporomandibular joint

Ultrasonograph
1.84+0.5 0.26

MR image p-value

20=x0.7

Distance (mm)

statistically significant p<0.05
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Table 5. The comparison of capsular distance measured at the
closed and open mouth state on the ultrasonograph at the normal
disc position of the temporomandibular joint

Closed mouth P-value

1.8+0.5

Open mouth
1.2+0.5 0.00

Distance (mm)

statistically significant p<0.05

WA Ldge] W STt ot 9

e @ FAEelA 1.340.5
mmZ FEUYF AANA SFetRheA e FHAu
z2hok o (p<0.05) 7| A el A] 0.9+£0.2 mm=. AP}
o] AA9IX]¢l A$-r} Fd}(p<0.05).

Table 6. The comparison of capsular distance measured on the
ultrasonograph according to the disc position

Normal position Medial displacement

Closed Closed
mouth Open mouth mouth Open mouth
Distance (mm) 1.84+0.5% 124051 1.3+0.5% 0.9+0.2"

# 1 statistically significant (p<<0.05)
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