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Table 1. Distribution of gender and age in this study

Sex Number Average age (range)
Male 19 25.8 years (153 - 49.4)
Female 87 30.0 years (124 - 72.0)
Total 106 29.3 years (124 - 72.0)
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Fig 1. Different type of condylar shapes in cone beam computed tomography sagittal imaging (A, Normal; B, flat-

tening; C, sclerosis; D, osteophyte; E, erosion).

366



Vol. 40, No. 6, 2010. Korean J Orthod

m-2iotet CBCTO| TMJ QAL Hlm

Table 2. Comparison of diagnoses of temporomandibular joint disorders between observers A and B

Panorama Cone beam computed tomography
Bony change of condyle
A B A B

Normal (N) 75 (35.4%) 75 (35.4%) 93 (43.9%) 91 (42.9%)
Flattening (F) 97 (45.8%) 93 (43.9%) 42 (19.8%) 38 (17.9%)
Osteophyte (O) 2 (0.9%) 2 (0.9%) 6 (2.8%) 3 (1.4%)
Erosion (E) 7 (3.3%) 11 (6.2%) 15 (7.1%) 19 (9.0%)
Sclerosis (S) 8 (3.8%) 4 (1.9%) 0 (0.0%) 2 (0.9%)
Unclassified (U) 4 (1.9%) 4 (1.9%) 2 (0.9%) 2 (0.9%)
Complex” 19 (9.0%) 23 (10.8%) 54 (25.5%) 57 (26.9%)
Total 212 (100.0%) 212 (100.0%) 212 (100.0%) 212 (100.0%)

“Type of condyle that has multiple bony changes at the same time.

Table 3. Detailed diagnoses of complex groups be-
tween observer A and B

Cone beam computed

Bony change ez tomography
of condyle

B A B
F-E 18 20 32 2
F-E-S 0 0 0 2
F-E-U 0 0 1 1
F-0 1 0 12 7
F-O-E 0 1 3 4
F-0-E-S 0 0 1 1
F-0-S 0o 1 1 2
F-S 0 0 1 0
FeS-U 0 0 2 !
F-U 0 1 0 1
O0-E 0 0 1 6
0-S 0 0 0 1
Total 19 23 A o7

F, Flattening; O, osteophyte; E, erosion; S, sclerosis; U,

unclassified.

21270 A S 19, 2370 E 9.0, 10.9% 2. CBCT
AME ot B 54, STE 255, 269% AT
(Tables 2 and 3).

2 AALKLS| BIZEE=(Sensitivity)2F £E0|=(Speci—
ficity) (Tables 4 and 5)

ocm=z W7tz el Eolkw 7t A] CBCT
}S gold standard® &} Th>

NAEE e vgde=z ddd &+ e
AEZS Wsl= Ao 2 CBCT 4t g 9w
n} gare]l A AALAe] W EE 1997) BA S 98
Mol BAZ 82.4%, B AAMAAE 1217 BA 5
1270 2 84.3% = UtENSiTE.

Eolg A4S Aoz Avked ¢ 9= A
£ Zale o=, CBCT 97l W3t ghghn}
Aol A AR Eolmx= 937 #AE F salE
58.1%, B A ALY Eolx= 91/ #A 5 5670 =
61.5% = JEFT]

McNemar A% 23 T AR} 2% CBCT 44
I gheginl G 7He] dEo] TR Fskon
(p < 0.05), 7 AARA ko] A= 5% el
A BAACR fofgt ato]lE HolA| &t (p =
0.405).

(3

0{

HAAMRES] MZ|E(Inter/intra—observer reliabil—
ity) (Table 6)

vhcetubell A AR F B52] UX] E(inter-ob-
server agreement)= 7}5¥ 7}3K(weighted kappa)@k
°] 07142 FAACE frofd AA=E AT (@
< 0.0001). CBCTA HAA}F 7F #59] A==
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Table 4. Diagnosis rates of abnormality of mandibular condyle according to observers

Cone beam computed tomography

Observer A Observer B
Abnormal Normal Total Abnormal Normal Total
Panorama Abnormal 9B 39 137 102 35 137
Normal 21 54 1) 19 56 75
Total 119 93 212 121 91 212
McNemar test p value 0.027 0.040

Table 5. Diagnosis agreement rates of abnormality of mandibular condyle between panorama and CBCT images

Observer B
Abnormal Normal Total
Observer A Abnormal 137 15 152
Normal 21 39 60
Total 158 oY} 212
McNemar test p value 0.405
Table 6. Statistical values regarding diagnostic agreement of observers
. . Generalized Weighted
Diagnosis p value
McNemar test  kappa value
Interobserver Between panoramic images 0.992 0.714 < 0.001
Between CBCT images 1 0.727
Intraobserver Between panoramic and CBCT image from observer A 2E-04 0.328
Between panoramic and CBCT image from observer B 0.279 0.311
n < 0.05.
7} 7}3K(weighted kappa)#to] 0.7272 BAIA < aE
2 fold dA=S Bl (p < 00001). Fietvk
S} CBCTS] AR ZF B5-2 generalized McNemar gRdTold g, Az 55, 3 s,
Y A3 BT GOl Aol B HolA QaUth p > AT Fol E H £F oL Fo FYOR s
0.05). Thg Aghel AR Hdoelt). ole A A
A A9 sheielsh CBCTS] H5E general o, WY - A gel, BAAR o, PG
ized McNemar A4 23} (p < 005 71549 719} 47X 2 BEEdr) o] = ZAAAL HIPA Wol
Zko] 0.328% M2 fo3HA o2 Ao 2 Yehth ToAFTE T Hst 9 Y F2EEY 71T ol
22 AARF B 7% genearalized McNemar 737 g Sl Uep Al Hw 93 es Sl sket 3
A= frefgh zfol7} §l= AS=E (p > 0.05), 7t T EE ottt WE FxAY AxAR] EFHY o]
H M 0311% 27} e B2 AgutE F HEE g g ”

Al vebsth

368



Vol. 40, No. 6, 2010. Korean J Orthod

Qe vk @ wgS By 5 9l
o Ao &9 DAL wEA A e
Yo R WM 5 vk webd, wyelt vhe
A g WS opT + Uk LLES Tojol
€43 57 det w4
Al gD ) % < shot
‘I l%ﬂ_\), 2= o]‘:}_2627 u:H

7 ZAlshe Bl

ol Ao
RE BTE

s A

she} el

X2

ox Jo yp

olr ok,

ECN

=
o

> H

QL )

o X rloy o.,>1
o 8 X NIO
erg 0 }01‘
L= 0
e

XX

12 o
il
Lo
g
5

4o ¥
2 Ay
O>" _>I:4 _O‘L ol
Ire o o
ol
- r: o r% flo
- (% % il
1:0' ) o2l ofo of
41 L on o 2
° fo i a2
X El
= o
= o
of
% ol Y
0 1o
o
)

o)
m&l-‘
0]

ol

_EL

K O

(TN

= O =
719 mAG 2 WE 5 B 5
?OM% ol 9 29 A< CBCT
|malN, 25 sot #d Rele] 244
271w @A QAN E3) AL
el 8433 AL Fobr

re
re
alo

R W)
o
rL

=
=

OiL O&J.Ll,

O o
£ of
o
- 01>3
A=)
T

m\-ﬂlrkﬂi'
of & g
o o

2 2 o

g5ttt CBCTZ 9 H I
7 0.7 Al’FFAK(sagittal plan), ¥Hg=AHcoronal plan),
=735 Haxial plan)E ©]-&-2 °é‘ Jog #He] 3
HE dEsianh dAkst @S 4t WAk
YFFAE o] & 0}*‘Eﬂ ]L‘ AVdFAY st 3
T A ek £ FEE AFste v, B
FA=E ket BT 24 84 bl 2 A4S A
Fot7] wZolth o2 AFEelA CT7F AA) 35
g FxRES & Uehd  9len, CBCT7} o]
gk CToll diste] S35 Hud wheitia 3t
T} olo] ZAzz o] oA CBCTY Giol
gold standard %] 2] 9 gto] 7} L4k CTol H]
gl WA AL H ZARA A o] 5] 3l

=
T;]- 19,21,22

J_,

m-2iotet CBCTO| TMJ QAL Hlm

H AFdA AR 2 A5 A EE Hte)
A 7t 7t 7L01 T gpat °“o*°ﬂ*1
0.714, CBCT 4ol A 07272 F 44 RFolA 4
AR} Zbel] e A EE B} olE g A
AEAQ] MEE B F AARe Frloz 93
o] UANE B o R FFo] HH, T x| o

5 AR B3 35 Aye] vuk 835}

oo
SRR
o
N
5]
ﬁm

0.
>
=

o [
)
o

o
rfe
&g o
rk%' 3

~

r’l
oIl
iy |o -
ox
_‘L
2
1)
—n
=2
o
g
)
w
rr
i

%0, o

& Bolx gt #H o

ANA 247} 43.9%, 42.9% 7t 7% 0 2 EFRTH (Table
2). G| o]E Kol WA 7 B HE&E
ARG st vepston o2l 712 Je WsE B4

of Hole Wdo] AA 255, 269% 2 2HA|sATh
B3¢ #de swgulEtt CBCTE AME-s)
Fe W o Wol velgton M2, 232A, 27
sle] AL F W3yl dEo 2 Jojr] Bt Ay
ot 5 AR dojuh= Aol AUUTH (Table
3). Z4z+e] s do] el Lindvall 572 =73}
o} Aol e $948 zZtevn FHIA,

1= %)
Akerman 5%} Cholitgul 5'& <14 af 22 E3t
AgolA skt FhFellA o] E4stE e WE

(¢

Az Waeh o "R Ade] gt Hus)s)
1 skt BEe] W, 54 5 B A=A
o] 44 W= WA o ® AFE 5 glria
st AL tE F wste) e s fa
o= ul-glulE T} CBCTE o] &3t5S o A3t
Zcko] 7bedtnR 9AsE 4 CBCT F9o=

Felst= 2o B st

Hintze 7& T™MI Je}d WalE shicghv), sca-
nography, cross-sectional tomography<} H]w gk -
oA sfet IhF, Sket AT of, Wd AHS WA
stot I FejAQl WMstE dolfie ol Al
71 Aol A Aol 7} itkaL SFAvh =, higfet
G7gol CBCT ¥7doll Hls 7 FiEo] A3t 2
WSS Ade = gloy ol vE 718 29 o
Al u}z&ﬂ-x] i A sk o]t} L3k Nah33“ b g}
Al S5 akef ool olekd A5 F/d<l
H] & Eﬁ]ﬁoi I E718} shetA], B E7] 5
I 22 spete] meF gl Aol Aol Btk &
Atk H = & AFrelA vhegbet /g3 CBCTE
gAF Ate] vHlw Al 5% FelgdA] EAACR
Frolgk afo] & Hol F G #A=o] T &

fikd

jis
d

369



&S Jeh9l oy, CBCT GAtd wat g}
FFel WAEZE T we] HARRP A Zh7
843% = Ul Adlde® w2 MIiE
ol Fghnl WAAARRe] Stet TF ZW
FFE st g dgolA] dAAQ
Faoz JdFHez F&35H4 AHEE F 2

i
5
KRN

oo > o
tlo rL 10 -

gy sl GAFell A HEe AR AL
ko] ggo g 1 B fx| 7t AA 9 de 9
57| wFol gt e FWste] {7
et dAA ZFlE el ARgEofok ahn, 9184
(false negative)o] UElE 4= lorm@ g} ®vF
AP AL 2ol A E71% Rkel i At Holx] 2
g A FHEL gle Aoz 7hEshd o |
O 2 Ao = vheghvl PA-E CBCT 94l
H)al HALR} Zhztoll A 58.1%9F 61.5% <] BlmA ot
e BEo|nE Ho JUdoz w2 fs8E B
. TR AR Zhzhe] shwgtukel CBCT 9732
H et & W A AR S BAIAH R frefgt
ztol & HAARE B AAMALS] A 5= F 714 BA
A Aol Ahkd A3E vehdo] Yt o
=& AR A S= ghegin) o dellA o] 2ol
o= Fx e + giria AtETt (Table 6).
w7y A R gAl| 2 Abgshe ghegnt 4
Jom =% atet BHo & wgts vod 4= gl
W, 0 A5 Fo SA] dojEdAE BRE o8 7}
kel

RO

o

ali
X2
v
k)
g
©
T
1o
e
-
2,
2
i
Kl
o
ttlo
L
[¢]

gl glattoll 4] CBCTY Wizt 331
A aFehd Fxo ddH S, degat

19 oy % o
ojt
Lo
17
)
N
>,
2
ot
2
>,
)
tlo
2
f
I
Kl
ol
e
5\
ot

1o
=)
38,
[o
Ach
AL
ox
N
A
A

Y
rhu

20083 6¥E 20083 11L€7HA] A1 L9 3+ x|
o9, S5F sttt HH/FA td B35 ZEYd Y

=31

A% B2 = WA Pelel BF AUe, A )

>

370

CHXIw™A| 40 65, 2010L

W] Y, k= W} 5o ST ofet o} ¥

Ag =4S 5438 g4} 1067, 212709 #A S

Ao 2 gli-giule} cone beamd HAALE ©hE 2]

FA(CBCT)= &S AAlete] o33 22 Az

E At

1. HAARAE 2+ 212 ZollA gh-2lek(weighted kappa:
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Comparison of bony changes between panoramic radiograph
and cone beam computed tomographic images in patients with

temporomandibular joint disorders

Dong-Yul Lee, DDS, MSD, PhD," Yun-Jung Kim, DDS, MDS, PhD,’
Yun-Heon Song, DDS, MDS, PhD,” Nam-Ho Lee, DDS, MSD,° Yong-Kyu Lim, DDS, MSD, PhD,*
Sung-Taek Kang, DDS, MSD,d Sug-Joon Ahn, DDS, MSD, PhD®

Objective: This study was designed to assess the diagnostic validity of digital panoramic radiographs compared
to cone beam computed tomography (CBCT) in patients with temporomandibular joint disorders. Methods:
Panoramic radiograph and CBCT were taken from a total of 212 joints from 106 subjects. The joints were exam-
ined by two dentists and divided into the following six groups: normal, flattening, osteophyte formation, erosion,
sclerosis, and unclassified. The sensitivity and specificity of each observer and inter-observer reliability were stat-
istically analyzed. Results: The results showed relatively high intra-observer reliability in the diagnosis of both
panoramic and CBCT images and the weighted Kappa indices of panoramic and CBCT images were 0.714 and
0.727, respectively. The sensitivities of panoramic images of observer A and B to CBCT images was 82.35%
and 84.30%, respectively, while the specificity of observer A and B was 58.06% and 61.54%, respectively.
However, guided diagnosis from panoramic and CBCT images were statistically different (p < 0.05).
Conclusions: The present study suggests that the panoramic radiograph could be used as a primary diagnostic
device to detect bony changes of temporomandibular joints in clinical orthodontics, because panoramic images
showed relatively high sensitivity compared to CBCT images. However, CBCT images may be one of the best
choices when a more accurate diagnosis is necessary. (Korean J Orthod 2010;40(6):364-372)
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