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Relation of the measuring values in cephalometric radiographs and TMJ tomographs

Jin-Woo Han

Department of Oral and Maxillofacial Radiology and Oral Science Institute, College of Dentistry, Kangnung National University

ABSTRACT

Purpose : To examine whether the maxillofacial skeletal morphology correlates with the condylar position and the
anatomic characteristics of articular eminence using measurements of lateral cephalometric radiographs and indi-
vidualized sagittal temporomandibular joint (TMJ) tomographs.
Materials and Methods : I compared measurements of 202 TMJs of 101 orthodontic patients of Kangnung Nation-
al University Dental Hospital. I used Pearson’s correlation for comparison of the measuring values in lateral cephalo-
metric radiographs and individualized sagittal TMJ tomographs.

Results :

Large occlusal plane angle tendency showed decreased width of posterior eminence slope, decreased

depth of articular fossa and decreased posterior slope angle of eminence. Large mandibular plane angle tendency
showed decreased superior joint space, decreased depth of articular fossa and decreased posterior slope angle of
eminence. Large gonial angle tendency showed decreased depth of articular fossa, decreased posterior slope angle
of eminence and anterior position of condylar head. Large anterior facial height and large posterior facial height
tendency showed increased width of posterior slope of eminence, increased depth of articular fossa, increased pos-
terior slope angle of eminence and posterior position of condylar head.

Conclusion : Maxillofacial skeletal morphology has correlation with the anatomic characteristics of TMI. Individ-
ualized sagittal TMJ tomographs can provide useful information for anatomical analysis of TMJ. (Korean J Oral

Maxillofac Radiol 2007; 37 : 19-26)
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FARAFAAFA L Cranex 3+ ceph® (Soredex
Orion Corp., Helsinki, Fin land)& o]-g3] #9g A8}
o}, g z271-2 79-81kVp, 8-10mAs= 10 inch X 12 inch =
7]9] ST-V 3 AFs} (Fuji, Tokyo, Japan)2.2. #e3ste] FCR
5000R °3/3#%7] (Fuji, Tokyo, Japan)& o]-§3te] <&
geslgch 8" 9L FL-IM D 258 4}7] (Fuji, To-
kyo, Japan)Z ©]-8-8}¢] 11 inch X 14 inch =7]¢] CR 780-H
I & (Fuji, Tokyo, Japan) 2.2 Z33l¢ln £33 IE Al
FAZE AAsle] AEAE AA 3 (Table 1, Fig. 1)
EALe Alef| A A= A&A-2 Numonics Digitizer (Num-
onics Corp., Pennsylvania, USA)Z ©]4-3}e] Quick Ceph®
Image Pro (Quick Ceph Systems, San Diego, USA) =2 713
o skl BwA e FEeh Ade AF AZSA
o} (Table 2, 3, 4, Figs. 2, 3).

2) ESsjOLE & |9| Zur JEs} BHTEWARAREISA
E9) s A ARA AR o SHEAI AR ARAL
Table 1. Lateral cephalometric landmarks
Abbreviation Name
S Sella turcica
N Nasion
Ar Articulare
1 Incisor
Go Gonion
M Molar
Me Menton

Me

Fig. 1. Landmarks on lateral cephalometric radiography (N : na-
sion, S : sella turcica, Ar : articulare, I : incisor, Go : gonion, M :
molar, Me : menton).
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Table 2. Lateral cephalometric plane

Abbreviation Name

FH plane Frankfort plane
Me-Go plane Mandibular plane
I-M plane Occlusal plane

Table 3. Angle between the planes on lateral cephalometric radio-
graphy

Abbreviation Name
FH/Me-Go Mandibular plane angle
FH/I-M Occlusal plane angle
AR-Go/Go-Me Gonial angle

Table 4. Distance between the landmarks on lateral cephalometric
radiography

Abbreviation Name
N-Me Anterior facial height
S-Go Posterior facial height

2 COMMCAT IS-2000 (Imaging Sciences International Inc.,
Pennsylvania, USA)& o] &-8le] &gt vl 7)d3)
BAZSHAIAARA &od Aol st Fo] oW AlellA]
o) F2& AAs] 9ste] Frankfort Je] 2AHe] 4
Q) Al A ol SEALALA & Bt 24 )
W3 RADSUARAARA o] SLEA AR AR H) A
AT HAAFNE FAET 2" oAt
ARAARL S & e eatel o3 #FEHYoem et
ol W&} 932 7hg v HE AAT AE 2] e
=7b Fol| A&t HFAHe| Axg A5k
T2l Frankfort o] Aol HYslws FHE

sted g Zhatel gle) HE A7 st AS
7kl &4 A E 3 RAGSIAMIARS A

o] LA AL AFAI L 5x 12 inch #17]2] Kodak MXG-1
¥ £ (Eastman Kodak Company, Windsor, USA) o 2 #tod3}
odom 77-80kVp, 6-7mAs2] xS Hoslgl o)
d =A4-2E87 Azl 33 inch ojgieh AL Kodak
X-OMAT 3000RA & A}7} (Eastman Kodak Company, Wind-
sor, USA)E AHg-3tom BE FAQAIZH (0024 84
2w AALy AzLwl 247 34.4,335,45°CE AR}
ot

24 s ngREdA BFeh Be LFS 2
grorite]l F=wlY A 3 (hypocycloidal)e 2 AdA sl v
AFdAre] k. A9} dxA] FAE 3EEeA] S5mA,
62-66kVp, 3-622 xFA|7teg FFz73E& AR
I8k 23 9§70 AR, 2L o|sEANARIAL

A3} FAa el

2k
N oo R

Frankfort plane

Me |

Fig. 2. Measurement of angle on lateral cephalometric landmarks
(1 : mandibular plane angle, 2 : occlusal plane angle, 3 : gonial
angle).

Me

Fig. 3. Measurement of distance on lateral cephalometric land-
marks (1 : anterior facial height, 2 : posterior facial height).
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Fig. 4. Lateral tomographic landmarks.
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Fig. 5. Measurement of angle on tomographic landmarks.

€ AA Aelz A A 238 Fol7] 8 F
Hel| A4 FAl=E AAlgs 74 A2PEL F uiA =
Bate] 1 H@pE ol&dldch ASYE-L 987 2o
(Figs. 4, 5, 6).

) A&H

A : Frankfort 3} H3lgk FHAMo] whl= T ele] HAF
u-A

B: AellA slotahro] Ao HAE o] vy

C: AR A slotah 7o) Fqo] A& o

D : Frankfort H 2} F3gt HAeo] This B §7)9 F
sk

E:BAHeA A-B A¥el 27ql A& o] FA e}l uh}

x4

F:CHoM A-C AR 27kl A& o] Bk} why
= 4

G : Frankfort %13} Hae P4l iz sietrs)
AR

A=, A" A F=
253l #" §-7)2] ZHw () : Frankfort 3832 A¢l DS
g A9 A=
A8l

= (1) : B-E Ate] 9] &t $22] 7 2]

B
%

Fig. 6. Measurement of distance on tomographic landmarks.

FBAFZ(2) : C-F Aol gt 2] A%

AAAFF(3): A-G Alol o] Heh 4272

FA ote] 37 (4) : Frankfort A3} AWsHA AGE A
e 9435 DAZA] £ A e

AA§7]FA ] Z(5) : Frankfort 3= Hg 24
Aol Al AR DAY A

(3) v =5
Pullinger$} Hollender®] E-A)1"“e)| o]8t sjleta}=o] 9%

X 100(%)
=

(+ : 31125 A2} el A kel £,
s} gkl Fol] $14)

3) SAHISH 24

o) el A d-& A&XE SPSS 10.0 for Windows 21
2 (SPSS Inc., Chicago, USA) & Alg-3le] BEA =& A8
Sk S0 FRFAPAAANA BN Ame HE U =
ERAS S ALY 2ADIRIANA AZAS) 3
T+ ¥ E2FHAE 7592 Pearson A3 HA4E o] 43
»}om 29} FRFARAAAAANAG A2 wE o
7o A-F AABAL BHEV) ASAS] A%
He zAshee.

i

=
1. B HEE HYESUAMARS) AS

AT oA FA, 44 R AALe] 39 AdsE B
A ASH ] Fd) BEAXE L3 2
t}. Pullinger®} Hollender®] Aol ©J3 "9} 1o
%HaJr—rA AAE G495 AAANA =5 Izt Anlo|gd
ow FAE7) TapHe] E& FAo)A] 6.53+1.35mm, o
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#E §7) FApae] 71e7)E ST A« A 3271 AMAARR O] Al Sgke] g3 BEHA= Table 63 22t}
+5.72°,30.92+6.27° & ¥t} (Table 5).
3. AI=X| AlO|o] AbEREAH|

2. B4t SRGAUAMAIEIS] HEA Aahe] 2}
FRTAYAMARRIY AHISA Pearson®] A SAEE AlWshe] U PR
AR QoM B A R AN S FRFAY A S0 e ARSI 2 ASA

Ahels] AR 2T A Qs eltre) By
. ‘-v =L E.. 23
Table 5. Joint space analysis and measurements of the articular AT ot o ARAE BAL(=0323) dFH

fossa on lateral tomographic landmarks of both TMIJs (Mean —?‘—%{’l’zé%‘:r% ofst 2o AFHAAZE BYrHr=-0.270).
(S.D.) Pulinger$} Hollander?] A1l 9173 sjalare] 92|

Male Female Total A I} A 7 L9 ARAAAZ Rgom 1=-0460) G
AJS (mm) 205(085)  2.02(0.74) 203(0.79) ==} $dele] Zo) tha 7ha ofe] AmmAle nt)
e T
Condylar 890(202)  8.47(225) 8.66 (21.5) Eﬂf Al e A oh e AReAE 2o

position (%) (r=0.333, r=0.225).

fab om0 e en0s9 o e e 209 9t 49 Bt
E-angle (°) 271(572)  3092(627)  31.70(6.08)  X-SA3L(r=—0.246) Frankfort J=ej cijst ety we] 4=
AJS : anterior joint space, PJS : posterior joint space, SJS : superior joint = BE3 T w7 ghe] Zel, wdg7] AR 71

space, E-width : width of the posterior slope of the articular eminence on 1ol s ZHzb oFgt &2 ARAAE BYY r=-0.272,
reference line, F-depth : depth of the articular fossa, E-angle: angle of

articular eminence r=-0.324, r=-0.238).
Condylar position by formula of Pullinger and Hollender'* Frankfort o) gt w&yHe 2= FAee] 7Zlo]
posterior joint space —anterior joint space % 100 (%) o} Tz _%_7] A 9] =9 o] 5] ok3l &¢ AAFA S B

posterior joint space+anterior joint space

9} (r=-0.397, r=-0.322).
FT e BASe Zolsh Tt BT Pl 4HY

2 BT (r=0.579) AAA LI A4 §7|IAbHe] =,
Table 6. Measurements of distance and angle on lateral cephalo- AE 2R3 (=0579) DY AT, A7) FA :

metric landmarks (Mean, (S.D.)) A7 A 7&7)e A A o3 F A
Male Fomale Total FaA 2 Bedon (r=0.290, r=0.328, r=0.356) 3}tz}=2)
Gonial angle (°)  123.17(637) 12321(7.06) 123.19(6.75) AR ok oftt &0 ARAAE BT (r=-0.348).
Mn plane angle (°) 28.41(4.83) 29.44(6.03)  28.99(5.55) Ardu7 & st AR 9 i v £ AH
O;Ifg:‘(ll fla“e 1221(453)  1321(4.28) 1277 (4.41) A wolom r=-0442) AHAZT, WA} 7o),
PFH (mm) 80.32(9.28) 77.68(8.53) 78.83(8.94) FHAE7) A L] Foll ] Az okt e FRAAF
AFH (mm) 126.10(11.89) 123.61(10.55) 124.70(11.19) 29} (r=0.313, r=0.397, 1=0.318). =3} AJHITAL =
AFH : anterior facial height, PFH : posterior facial height vl I o k= okl 29 AARAA S Bgo(r=-0.263)

Table 7. Correlation analysis of age, tomographic measurements, and cephalometric measurements (Pearson’s coefficient)

AJS PIS SIS Cp‘(’)‘slﬂlyéf F-depth E-width E-angle
Age (yr) 0323% -0.270* —0.024 —-0.460% 04301 03331 0.225%
Gonial angle ( °) -0.118 0.086 -0.182" 0.156" -0.246" —0.044 -0.192%
M. plane angle ( °) -0.072 —0.000 ~0.272* 0.011 —0.3241 -0.091 -0.238*
Occlusal plane angle ( ° ) -0.1541 0.061 -0.079 0.126 03971 03221 -0.172"1
PFH (mm) 0.290* -0.192% 0.150°7 —0.348* 0579t 0.328* 0.356*
AFH (mm) 0.313% -0.263"% -0.051 —0.442* 0.397* 03181 0.196*

Vindicates correlation is significant at the 0.05 level, tindicates correlation is significant at the 0.01 level, AFH : anterior facial height, PFH : posterior
facial height, AJS : anterior joint space, PJS : posterior joint space, SIS : superior joint space, E-width : width of the posterior slope of the articular

eminence on reference line, F-depth : depth of the articular fossa, E-angle : angle of articular eminence, Condylar position : measured by formula of
Pullinger and Hollender™

posterior joint space —anterior joint space

— — % 100 (%)
posterior joint space + anterior joint space
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