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Abstract : An aim of this study was to clarify the relationship between the difference in facial
types and the movements, and the morphology of the temporomandibular joint (TMJ). The subjects
were 46 persons (32 males and 14 females) aged from 22 to 34 years, who had no particular
abnormality about the masticatory system. Facial types were classified into three : Brachyfacial
type (B), Mesofacial type (M), and Dolichofacial type (D), by tracing the lateral roentogenographic
cephalograms. The movements of mandibular condyle were recorded by the condylar movements
recording system (CADIAX®, Gamma CO. Ltd.,Wien, Austria), and the movements of articular disc
were analyzed by using a magnetic resonance imaging (MRI). Morphology of the TMJ was also
measured by using a computed tomography (CT) and standardized radiographs of TM].

The results obtained were as follows :

1. No difference in quantity of condylar translation in protrusive movement at the most protruded
position (QCTP) was shown between the three. But the inclination of sagittal condylar path (ISCP)
was steeper in B than in D.

2. Quantity of condylar translation in opening and closing movement at the maximum opening
position (QCTO) and quantity of the maximum condylar rotation in opening and closing movement
(QCRO) were larger in B than in D.

3. B was larger than D in quantity of non-working side condylar translation in lateral movement
(QCTL) at the eccentric position.

4. Quantity of articular disc movement was larger in B than in D.

5. Maximum cross-sectional area (MCSA), horizontal condylar angle (HCAN) and angle of posterior
slope of the articular eminence (APSE) were larger in B than in D.

6. Some significant TMJ correlation was found between items of movement and items of
morphology.

These results suggest that facial types will be related to TMJ movements and its morphology.

Key words : facial type, temporomandibular joint, mandibular condyle, magnetic resonance
imaging, computed tomography
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Table 1. Number of subjects in 3 facial types.

No. of joints Brachyfacial type

Mesofacial type Dolichofacial type

Males 26 22 16
(Age) (25.02.9) (24.2£1.6) (24.4%0.9)
Females 6 12 10
(Age) (22.7£0.5) (23.3%1.0) (23.4*1.1)
Total 32 34 26
(Age) (25.6£2.8) (23.9%1.5) (24.0£1.1)

Age( ):MeanxS.D.

Fig.l. Method of roentgenographic cephalometric
analysis.
Angular measurements
@ Facial axis ; @ Facial angle ; @
Mandibular plane angle ; @ Lower facial
height ; ® Mandibular arc

#
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X3 BRI L, HEET DB ETHDTK
VInBEHEE VW%, JhiE THREECSVLT
REER E, HHEO»APTVI LhHEHE
(brachyfacial type) , F/EA%! (mesofacial type)
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Table 2. Comparison of the cephalometric analysis between 3 facial types.

Correlation of 3 groups

Items Brachyfacial type Mesofacial type Dolichofacialtype B:M B:D M:D

Facial axis (degree) 89.8+4.5 87.3+2.3 79.414.1 *k k%
(Mean*S.D.)

Facial angle (degree) 89.8%4.6 89.412.1 83.7£3.1 * % * ¥
(Mean*+S.D.)

Mandibular plane angle (degree) 22.0+3.7 27.1+2.4 36.0+7.1 k ko ok ok * %
(Mean*8.D.)

Lower facial height (degree) 41.9+3.2 46.71+2.5 52.61+4.1 *k k% * %
(Mean*S.D.)

Mandibular arc (degree) 40.1%3.5 33.7+3.8 30.3+3.9 * % k% *

(Mean*+S.D.)

B, Brachyfacial type ; M, Mesofacial type ; D, Dolichofacial type
Significance by Scheffe’s test % p<0.05, % % p<0.01

RP Axis-Orbital plane

Fig. 2. Method of tracing analysis by the
condylar movements recording system.
RP, Reference position ; @ Quantity of
condylar translation ; @ Inclination of
sagittal condylar path (ISCP)

HE 2B & L, AEA THEEN RP) »
LOEEBEEETHCEESE, BREVD S C
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Table 3. Comparison of analysis of MRI between 3 facial types.

Correlation of 3 groups

Items Brachyfacial type  Mesofacial type  Dolichofacial type B:M B:D M:D
F-C'/F-FE 1.9£0.4 1.5+0.3 1.2+0.3 * * %k
(Mean+8S.D.)

F-M'/F-E 1.3%0.3 1.10.2 1.0x0.3 *
(Mean=*S.D.)
N 18 16 12
(No. of joints)
Age 25.41+3.5 24.0+1.0 23.5%1.0
(Mean+S.D.)

B, Brachyfacial type ; M, Mesofacial type ; D, Dolichofacial type
F-C/F-E’, Quantity of condylar movements / Distance of articular eminence from mandibular

fossa, that was projects FH’ plane

F-M'/F-E’, Quantity of articular disc movemenis / Distance of articular eminence from
mandibular fossa, that was projects FH’ plane
Significance by Scheffe’'t test * p<0.05, % % p<0.01

ICP S

/Maximum |
!/ opening
! position
i
Fig. 3. Analysis of magnetic resonance imaging.
F, Most superior point of the mandibular
fossa ; C, Reference point of the
mandibular condyle ; E, Most inferior
point of the articular eminence ; M,
Center tin zone of the articular disc, FH’,
Horizontal lines are parallel to Frankfort
plane ; C', E’ and M’, Points are projected
to the FH’
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(Fig. 4)
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Table 4. Comparison of analysis of standardized radiographs of TM] between 3 facial types.

Correlation of 3 groups

Items Brachyfacial type Mesofacial type Dolichofacial type B:M B:D M:D
APSE (degree) 61.2+3.4 55.7%4.3 52.91+5.3 *
(Mean+S.D.)
N 10 10
(No. of joints)
Age 26.41X4.5 24.2%1.1 23.6x1.1
(Mean*S.D.)

B, Brachyfacial type ; M, Mesofacial type ; D, Dolichofacial type
APSE, Angle of posterior slope of the articular eminence
Significance by Sheffe's test % p<0.05

Fig. 4. Analysis of computed tomography.
@ Long axis of condylar head (LACH)
® Short axis of condylar head (SACH)
® Inter-condylar distance (ICDI)
@ Horizontal condylar angle (HCAN)

hot, ¥i, BHOESNCET SREABOM
FTOTHHEBER (QCTO) & TFERERAMR
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Table 7 iTRd & Hic, THBAFiOES) & ERE
BT 2B ORI HBEE R 12,

% =
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Table 5. Quantity of condylar movements between 3 facial types.

Correlation of 3 groups

Items No. of joints  Brachyfacial type Mesofacial type Dolichofacial type B:M B:D M:D

QCTP (mm) 92 12.2+3.0 11.56+2.3 11.0+2.8
(Mean+S.D,)

ISCP  (degree) 92 60.6+2.7 54.71£2.5 51.6+2.6 * * %k
(Mean+S.D.)

QCTO (nm) 64 24.5+3.8 23.4+£3.0 19.8+3.5 * % *
(Mean*S.D.)

QCRO  (degree) 64 34.0%5.1 30.1£3.7 26.7+2.5 * % %k *
(Mean+S.D.)

QCTL (mm) 92 13.3%£2.7 12.6%2.6 10.7%4.2 *
(Mean+S.D.)

B, Brachyfacial type ; M, Mesofacial type ; D, Dolichofacial type

QCTP, Quantity of condylar translation in protrusive movement at most protruded position ;
ISCP, Inclination of sagittal condylar path ; QCTO, Quantity of condylar translation in opening
and closing movement at maximum opening position ; QCRO, Quantity of maximum condylar
rotation in opening and closing movement position ; QCTL, Quantity of non-working side
condylar translation in lateral movement at eccentric positon

Significance by Scheffe’s test % p<0.05, * % p<0.01

(0

Fig. 5. Measurements to determine the angle of

posterior slope the atricular eminence
(APSE).
F, Most superior point of the mandibular
fossa ; E, Most inferior point of the
articular eminence ; FH and FH",
Horizontal lines are parallel to Frankfort
plane ; F-F’, Depth of the mandibular
fossa
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5, Table 2 dXHic 3JTABELI LT 3 BEcE
BEAADI-DOT, & facial type OIS %L
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Table 6. Comparison of analysis of CT between 3 facial types.

Correlation of 3 groups

Items No. of joints Brachyfacial type Mesofacial type Dolichofacial type B:M B:D M:D
(M‘;::Sfm (o) b4 22.0 £ 2.6 21.0 £ 2.5 18.6 * 3.2 Kxo ox
it m) 64 9.6 + 0.9 9.4 £ 0.7 9.8 + 0.8
s (ud) 64 177.8 +34.0  174.8 +£30.3  150.9 +31.8 *
e (am) 64 129.9 = 74 127.0 £ 5.8  122.8 + 5.6 *
SAILA 9z 0.45% 0.06 0.48% 0.07 0.51% 0.09 *

HCAN - (degree) %2 24.8 + 5.6 19.6 + 5.8 15.8 + 4.8 * ook %

(Mean*S.D.)

B, Brachyfacial type ; M, Mesofacial type ; D, Dolichofacial type
LACH, Long axis of condylar head ; SACH, Short axis of condylar head ; MCSA, Maximum
cross-sectional area ; ICDI, Inter-condylar distance ; SA/LA, Short axis-long axis ratio ; HCAN,

Horizontal condylar angle

Significance by Scheffe’s test % p<0.05, * * p<0.01
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Table 7. Correlation coefficients between items of movement and items of morphology in TMIJ.

Items of movement

Items of morphology

Items

QCTP ISCP QCTO QCRO QCTL F-C/F-EF-M/F-E LACH SACH MCSA ICDI SA/LA HCAN APSE
QCTP 1.000
ISCp .648 ¥x 1.000
QCTO . 269 .525 x 1.000
QCRO 558 % 820 % 525 x 1.000
QCTL 640 %% 721 ¥x 454 * 512 x 1.000
F-C/F-E  -.008 600 xx 474 x 492 x 370 1.000
F-M'/F-E' -.044 .464 % 399 479 ¥ .308 .882 xx 1.000
LACH .398 .728 xx 387 442 x 438 % 499 % .219 1.000
SACH -.074 -.273 -.062 -.011 -.131 —.432 * -.268  -.269 1.000
MCSA .387 592 ¥k 660 kx .545 ¥x 444 x 315 .054 671 %x 135 1.000
ICDI .240 543 ¥x 099 482 x 255 .205 .065 .384 .086 .404 1.000
SA/LA -.269 -.603 x -.284 -.281 -.317 -.577 ¥ -.314 -.758%x 826 xx —.306 -.156 1.000
HCAN 177 583 %x 555 %x .BB7 x 461 x  .819xx .T20 %k 475 ¥ —.T44¥x 143 .052 —.762 ¥x 1,000
APSE .362 (899 %x 429 *.716 % 517 * 621 %% .442 % 795 % -.241 537 %% 577 ¥x —.630 % .530 * 1.000

Significance by correlation coefficients

L‘Tﬁ - f: t) @13716.20.24727), Eﬁﬁﬂ/‘]‘: ‘il w 7 Z
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h, BERBOFMITHESTETHECTHS:
Hotoatr L, z R, SEUSEHEIC
HANTTFEESIKEL, BoLbELEET
HBEBIMPHBZ T, Wedel 5?3, THHER
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* p<0.05, % % p<0.01
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