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ABSTRACT

Purpose : To assess bone changes of mandibular condyle using cone beam computed tomography (CBCT) in tem-

poromandibular disorder (TMD) patients.

Materials and Methods : 314 temporomandibular joints (TMJs) images of 163 TMD patients were examined at the
Department of Oral and Maxillofacial Radiology, Chonbuk National University. The images were obtained by
PSRO000N (Asahi Roentgen Co., Japan) and reconstructed by using Asahivision software (Asahi Roentgen Co.,
Japan). The CBCT images were examined three times with four weeks interval by three radiologists. Bone changes
of mandibular condyle such as flattening, sclerosis, erosion and osteophyte formation were observed in sagittal,
axial, coronal and 3 dimensional images of the mandibular condyle. The statistical analysis was performed using
SPSS 12.0. Intra- and interobserver agreement were performed by 3 radiologists without the knowledge of clinical

information.

Results : Osteophyte (2.9%) was found more frequently on anterior surface of the mandibular condyle. Erosion
(31.8%) was found more frequently on anterior and medial surfaces of the mandibular condyle. The intraobserver

agreement was good to excellent (k=0.78-0.84), but interobserver agreement was fair (k=0.45).

Conclusion : CBCT can provide high qualified images of bone changes of the TMJ with axial, coronal and 3

dimensional images. (Korean J Oral Maxillofac Radiol 2007; 37 : 139-47)
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Fig. 1. CBCT shows frontal, sagittal, axial, and 3 dimensional images of the normal mandibular condyle.
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Table 1. Distribution of age of TMD patients

Age Case (Percentage)
10-19 52(16.6)
20-29 114(36.3)
30-39 30(9.6)
40-49 39(12.4)
50-59 25(8.0)
60-69 32(10.2)
70-79 19(6.1)
80-89 3(1.0)
Total 314(100)

Fig. 2. CBCT shows flattening on
the lateral and posterior surfaces of
the mandibular condyle.

Fig. 3. CBCT shows sclerotic change on the lateral and anterior surfaces of the mandibular condyle.
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Table 2. Bone changes in accordance with gender of TMD patients
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Fig. 4. CBCT shows osteophyte of the
mandibular condyle. A) flattening with
osteophyte formation on anterior surface B)
osteophyte formation like a beak of bird
and there are two calcific flecks around the
mandibular condyle, supposed to lipping.

Normal (%) Flattening (%) Sclerosis (%) Osteophyte (%) Erosion (%) Total (%)

A 35(46.7) 10(13.3) 3(4.0) 5(6.7) 22(29.3)
P 44(58.7) 10(13.3) 3(4.0) 0(0.0) 18 (24)

Male M 36 (48.0) 7(9.3) 3(4.0) 1(1.3) 28(37.3) 75(100)
L 38 (50.6) 8(10.6) 4(5.3) 0(0.0) 25(33.3)
A 87 (36.4) 32(11.3) 10(7.2) 29(12.1) 81(33.9)
p 139(50.2) 40(10.7) 6(2.5) 0(0.0) 54(22.6)

Female M 103 (41.0) 28(11.7) 9(1.8) 1(0.4) 98 (41.0) 239(100)
L 107 (47.8) 44(10.4) 14(7.9) 1(0.4) 73(30.5)

A: anterior, P: posterior, M: medial, L: lateral
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Fig. 5. CBCT shows erosion of the mandi-
bular condyle. A) discontinuity of the cor-
tical bone on superior and posterior sur-
face, and medial and lateral pole B) bony
cyst formation and generalized destruction
of the mandibular condyle.
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Table 3. Bone changes in accordance with age of patients
Age Normal (%) Flattening (%) Sclerosis (%) Osteophyte (%) Erosion (%) Total (%)

A 19(36.5) 7(13.5) 3(5.8) 3(5.8) 20(38.5)
P 25(48.1) 10(19.2) 2(3.8) 0(0.0) 15(28.8)

10-19 M 20(38.5) 2(3.8) 2(3.8) 0(0.0) 28(53.8) 52(100)
L 20(38.5) 11(21.1) 2(3.8) 0(0.0) 19(36.5)
A 52 (45.6) 19(16.7) 5(4.4) 9(7.9) 29(25.4)
P 71(62.3) 20(17.5) 3(2.6) 0(0.0) 20(17.5)

20-29 M 63(55.3) 10(8.8) 4(3.5) 0(0.0) 37(32.5) 114 (100)
L 64 (56.1) 19(16.7) 6(5.3) 0(0.0) 25(21.9)
A 10(33.3) 7(23.3) 2(6.7) 2(6.7) 9(30.0)
P 20(66.7) 4(13.3) 2(6.7) 0(0.0) 4(13.3)

30-39 M 12 (40.0) 5(16.7) 2(6.7) 0(0.0) 11(36.7) 30(100)
L 16(53.3) 4(13.3) 3(10.0) 0(0.0) 7(23.3)
A 12(30.8) 4(10.3) 1(2.6) 9(23.1) 13(33.3)
P 25(64.1) 6(15.4) 2(5.1) 0(0.0) 6(15.4)

40-49 M 10(25.6) 11(28.2) 3(7.7) 1(2.6) 14(35.9) 39(100)
L 13(33.3) 6(15.4) 3(1.7) 0(0.0) 17 (43.6)
A 11(44.0) 2(8.0) 0(0.0) 3(12.0) 9(36.0)
P 15 (60.0) 4(16.0) 0(0.0) 0(0.0) 6(24.0)

50-59 M 12 (48.0) 3(12.0) 0(0.0) 0(0.0) 10(40.0) 25(100)
L 10 (40.0) 5(20.0) 2(8.0) 0(0.0) 8(32.0)
A 12(37.5) 2(6.3) 1(3.1) 5(15.6) 12(37.5)
P 18(56.3) 4(12.5) 0(0.0) 0(0.0) 10(31.3)

60-69 M 13 (40.6) 4(12.5) 2(6.3) 13.1) 12(37.5) 32(100)
L 15 (46.9) 5(15.6) 13.1) 1(3.1) 10(31.3)
A 6(31.6) 1(5.3) 0(0.0) 2(10.5) 10(52.6)
P 8(42.1) 2(10.5) 0(0.0) 0(0.0) 9(47.4)

70-79 M 7(36.8) 0(0.0) 0(0.0) 0(0.0) 12(63.2) 19(100)
L 7(36.8) 2(10.5) 0(0.0) 0(0.0) 10(52.6)
A 0(0.0) 0(0.0) 1(33.3) 1(33.3) 1(33.3)
P 1(33.3) 0(0.0) 0(0.0) 0(0.0) 2(66.7)

80-89 M 1(33.3) 0(0.0) 0(0.0) 0(0.0) 2(66.7) 3(100)
L 0(0.0) 0(0.0) 1(33.3) 0(0.0) 2(66.7)

Table 4. Intraobserver and interobserver agreement (k value)

Interobserver Intraobserver
a-b a-c b-c a b C
A 0.706 0.393 0.373 0.892 0.796 0.821
P 0.717 0.354 0.332 0.835 0.754 0.747
M 0.694 0.255 0.231 0.918 0.786 0.824
L 0.709 0.356 0.313 0.924 0.764 0.816

a, b, c: three observers
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