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Body weight

ANTERIOR CRANIAL BASE LENGTH
POSTERIOR CRANIAL BASE LENGTH

UPPER

GONIAL ANGLE (N-Go-Ar)
LOWER

GONIAL ANGLE (N-Go-Me)
RAMUS HEIGHT

BODY LENGTH (Go-Me)

MANDIBULAR BODY TO ANT. C.B.

SNA

SNB

ANB

SN-Go-Gn

FACIAL DEPTH N-GO mm

FACIAL LENGTH ON Y-AXIS MM

Type of occlusion Age Sex No. (kg) Stature(cm)
Normal ‘ 21Y 6M Male 43 60.3 169.7
Female 44 50.8 158.9
Male 27 59.9 169.4
Open bite 17Y 5M Female 37 52.7 158.0
Male 23 57.0 168.4
Class I 17Y 4M Female 16 53.4 156.0
% 2. BEHHGHERES HHAEA
SADDLE ANGLE Y-AXIS TO SN
ARTICULAR ANGLE POST. FACIAL HEIGHT $-Go
GONIAL ANGLE ANT, FACIAL HEIGHT N-Me
SUM FACIAL HEIGHT RATIO %

FACIAL PLANE (SN-Po)
FACIAL CONVEXITY (Na-Po)
FMA
FMIA
IMPA
OCC.PL.TO Go Me
INTERINCISAL ANGLE

7TO MN-PLANE MM

1TO FH PLANE

1TO SN PLANE

1TO FACIAL PLANE

1TO FACIAL PLANE
6 CROWN (MM)

6 APEX (MM)
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SN 5} posterior cranial base length

1) saddle angle 6) gonial angle (N-Go-Ar)
2) articularangle  7) gonial angle (N-Go-Me)
3) gonial angle 8) ramus height

4) anterior cranial 9) body length (Go-Me)
base length

ay 3 21) FMA
18) anterior facial height 22) FMIA
19) facial plans (SN-Pog)  23) IMPA
20) facial convexity 24) Occ.plane 10
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10) SNA 14} facial depth (N-Go)
11) SNB 15) facial length on Y-axi:
12) ANB 16) Y-axis to SN

13) SN-Go-Gn 17) posterior facial height

’

OE 4
25) intericisal angle  29) 1 to facial plane
26) 1 to mandibular  30) T to facial plane

plane 31) 6 crown
27} 1to FH plane 32) 6 apex

28) 1 to SN plane
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218} 5. Mandibular Kinesiograph (K5-603 Storage
monitor, Myo-Tronics research, Inc)
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Open bite
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® 3. FrolAe EWwA, FEwas ¥ IRAERES RARBHERE

NORMAL (MALE)

OPEN BITE (MALE)

CLASS 111 (MALE)

TYPE OF OCCLUSION
43 27 23
NAME MEAN  S.D. MEAN  S.D. MEAN  S.D.
SADDLE ANGLE 12417 5.16 123.83  4.84 122.87  5.23
ARTICULAR ANGLE 147.01  5.17 146.54  5.22 14525  5.46
GONIAL ANGLE 120.71  4.72 12806  5.52 12560  6.59
SUM 39190  5.34 398.40  5.20 393.54  6.17
ANTERIOR CRANIAL BASE LENGTH | 7295 2.70 72.74  3.53 69.89  3.52
POSTERIOR CRANIAL BASE LENGTH | 41.54  2.99 40,55  3.53 40.85  4.96
GONIAL ANGLE (N-Go-Ar) 46.42  3.51 47,00 275 4755 342
GONIAL ANGLE (N-Go-Me) 7421 3.92 80.45  4.62 77.88  5.83
RAMUS HEIGHT 55.35  3.52 53.37  4.66 53.60  5.49
BODY LENGTH (Go-Me) 81,43  4.53 80.20  5.85 83.29  4.01
MANDIBULAR BODY TO ANT. C.B. 1.14 .16 1.10 .09 1.19 .08
SNA 82.58  3.60 81.47  3.40 81.61  2.67
SNB 80.21  3.45 78.80  3.46 8348  3.00
ANB 2.38  1.50 270  2.53 -1.87 224
SN-Go Gn 2882  4.83 3557  4.95 30.92 - 5.82
FACIAL DEPTH N-GO mm 13192 5.25 12874  7.14 126.38  6.50
FACIAL LENGTH ON Y-AXIS MM 139.76  6.28 14118 7.11 152.88  7.18
Y-AXIS TO SN 69.16  3.48 71.35  4.77 68.43 391
POST,FACIAL HEIGHT S-Go 9246  5.45 89.38  6.55 89.62  7.06
ANT. FACIAL HEIGHT N-Me 135.15 - 6.97 13840  6.89 135.75 = 7.66
FACIAL HEIGHT RATIO % 6848  4.70 64.53 393 66.07  5.07
FACIAL PLANE (SN-Po) 81.15  3.44 79.33  3.72 84.03 297
FACIAL CONVEXITY (Na-Po) 219  3.18 345 518 -3.63  3.69
FMA 26.24 3.94 3240 5.86 3043 591
FMIA 58.34  5.14 5091 7.62 6532  7.20
IMPA 95.36  6.49 96.45 - 6.16 8423 508
OCC. PL. TO Go Me 18.12°  3.80 2371 294 2007  4.49
INTERINCISAL ANGLE 12493  8.06 111,09 14.30 129.43  10.88
TTO MN-PLANE MM 4566 297 4694  4.05 4505  2.54
_LTO FH PLANE 113.63  6.29 122,11 ~ 6.06 124.59.  18.72
1TOSNPLANE 108,85  6.82 117.08  6.33 117.72 1442
1 TO FACIAL PLANE 7.62  3.19 11.85  6.55 267  3.65
TTO FACIAL PLANE 519 265 849. 4.74 3.61  3.53
6 CROWN (MM) 14.13  2.28 1447  2.53 1792 241
6 APEX (MM) 1460  2.26 14.04 265 17.83 - 2.30
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F« 4 LTAS] EEES, RS RMERERSS] EERSHERERIE

MORNAL OPEN BITE CLASS III
TYPE OF OCCLUSION (FEMALE) (FEMALE) (FEMALE)
44 37 16

NAME MEAN  S.D. MEAN S.D. MEAN S.D.
SADDLE ANGLE 12540  4.67 | 122.59 448 | 121.58 5.93
ARTICULAR ANGLE 14649  5.69 148.75 574 | 146.24 7.33
GONIAL ANGLE 12320 476 129.16 5.36 126.63 4.01
SUM 39507  4.97 | 40051 588 | 384.46 5.17
ANTERIOR CRANIAL BASE LENGTH 7098  2.70 70.54 2.86 67.88 3.29
POSTERIOR CRANIAL BASE LENGTH 37.07  2.87 36.21 3.69 35.87 2.73
GONIAL ANGLE (N-Go-Ar) 47.57  2.89 48.34 2.95 49.49 3.24
GONIAL ANGLE (N-Go-Me) 75.43  4.43 80.71 5.04 77.09 4.45
RAMUS HEIGHT 49.51  4.70 47.56 4.49 48.66 3.85
BODY LENGTH Go-Me 77.58  5.09 77.23 4.72 79.46 3.97
MANDIBULAR BODY TO ANT. C.B. 1.10 .07 1.09 07 1.17 .06
SNA 82.44  2.82 82.76 2.61 82.27 2.60
SNB 79.43  2.93 79.40 2.15 84.32 3.29
ANB 382 6.16 3.36 1.99 2.03 1.85
SN-Go Gn 32.54 493 36.50 5.08 31.41 5.61
FACIAL DEPTH N-GO MM 12251 618 | 119.79 4.71 116.16 6.05
FACIAL LENGTH ON Y-AXIS MM 13058  5.49 134.11 6.49 133.54 5.06
Y-AXIS TO SN 69.86  3.18 70.96 3.51 66.28 3.86
POST. FACIAL HEIGHT S-Go 83.09  5.38 81.36 4.84 81.11 5.90
ANT. FACIAL HEIGHT N-Me 127.26  5.33 130,41 580 | 12565 5.89
FACIAL HEIGHT RATIO % 65.23  3.70 62.41 4.19 64.54 4.11
FACIAL PLANE (SN-PO) 80.15  2.94 79.78 3.24 84.59 3.27
FACIAL CONVEXITY (N-a-Po) 338 3.26 5.22 4.05 '5.28 4.64
FMA 2945  6.29 34.64 5.04 29.77 5.04
FMIA 56.87  5.25 5058 6.29 62.41 8.16
IMPA 93.83  5.18 94.85 6.22 87.69 7.63
OCC. PL. TO Go Me 18.46  3.27 22.91 4.05 20.06 2.45
INTERINCISAL ANGLE 12219  7.58 | 108.78 9.96 | 126.16 9.63
TTO MN-PLANE MM 4338  2.87 43.98 2.60 42.46 2.69
1 TO FH PLANE 11515  6.79 121.21 678 | 118.63 4.76
1TO SN PLANE 109.61  6.16 116.65 6.61 113.36 6.64
_1TO FACIAL PLANE 876  3.06 12.45 3.36 3.72 3.28
TTO FACIAL PLANE 5.68  2.69 8.39 2.53 413 4.85
6 CROWN (MM) 14,69 2.48 15.36 1.87 17.52 1.97
6 APEX (MM) 1459  2.59 15.36 2.42 18.36 2.53
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% 5. ERWAES BLH THER HAME 2 t-vahe

NORMAL (MALE) NORMAL: (FEMALE) . +VALUE
i I

Numbef Mean S.D. Number  Mean S.D. Normal (M) —

X v | x ¥ X Y [x v i|x Y X Y Normal (F)
1 |43 43 3.37 3.86] 2.21 1.33|42 42| 290 3.13| 1.25 1.45|X: 1.72* | Y:2.37
2042 43 766 301|221 170|44 44| 641 292| 216 1.74| X: 2.63* , Vi .26
3143 43 00 18.34] .00 395|44 44| .00 1528 .00 4.17| X: .00 , Y:3.47%*
4143 43 | -1000 27.51| .00 4.14 43 43| -9.77 2552{ 1.51 5.02| X:-1.00 , Y:198°
5|43 43 | -17.57 3098| 5.76 3.89 |44 44 [-1657 29.25| 7.23 6.02| X: -71 , Y:1,58*
6(43 43 | - -98 89| .58 72|44 44| -130 95| .60 .66 X: 2.48%* , Y: -38
7 |43 43 | -10.00 25.04| .00 47841 41| -9.78 23.64| 1.39 3.53| X:-1.02 , Y:1.50°
8|41 41 | -7.17 12.95| 3.67 394|39 39| -7.14 12.70| 436 S42| X: -03 ,V: 23
9|43 43 | 2060 32.35| 545 3.56| 44 44|-19.96 30.58| 5.31 4.55| X: -55 , Y:2.01**
10 (43 43 | -24.32 33.63( 345 4.05|44 44| -23.48 32.27| 413 556 X: -1.02 , Y: 1.45*
Angle  Number Mean S.D. Number Mean S.D.
11 43 2189 11.98 44 2623 14.20
12 43 4573 13.52 43 4379 17.19
13 43 53.51 5.84 44 53.84 5.86

Significant level *P £0.05, **P £ 0.01

_mst, at pst
X2 X2
— \ — mrmal
ZZ Sahite m class W

38 1. BFY EEREs BRwass THEES 38 12 BFY REWEs} m’ﬁZ:IEW)?%P’] THR
graph sE&) graph
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% 6. MHWBAE BT TREBHE 3 t-value

NUMBER | MEAN S. D. NORMAL(M)‘ ‘_’%‘fEN BITEM)

X Y X Y X Y
1 8 8 457 199 | 163 118 | X : -239% ,Y : 3.63**
2 26 26 697 237 | 173 168 | X : 1.34* ,Y: 1.50*
3 26 26 00  16.37 00 3.66 | X: .00 ,Y: 2.03**
4 26 26 | -10.00 25.97 00 336 | X: .00 ,Y: 158"
5 26 26 | -19.44 3015 | 457 441 | X : 139* ,Y: .81
6 26 26 | -140 .66 84 105 | X : 243 Y. 1.09
7 26 26 | -10.00 22.94 00 373 | X: .00 ,Y: 1.88*
8 15 15 | -6.85 897 | 373 858 | X : -29 ,Y: 2.32%
9 26 26 | 2124 2991 | 581 462 | X: 46 ,Y: 243*
10 26 26 | -2423 3148 | 3.10 396 | X : -11 Y : 2.13**

ANGLE NUMBER MEAN S.D.

11 26 19.38 12.34
12 8 22.00 10.05
13 26 51.90 4.32
Significant level *P £ 0.05, **P < 0.01
ant post ant. _aast.
X2 X2
- potmal — NOrmal
- —~—open hite ——— classill

38l 13, LT EEMEs WG THED 18 14 KT EREAs MEAERAS TR
graph &) graph
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% 7. BAlORE LT THEBHE 2 t-value

NUMBER MEAN S.D. t-Value
X Y X v X v NORMAL(F) — OPEN BITE(F)
1 11 11 253 1.95 49 73| X 96 Y : 2.55%*
2 36 36 593 273 | 239 18 | X: .92 ,Y: .47
3 37 37 00 1474 00 455 | X: .00 ,Y: .55
4 37 37 | -1000 25.06 00 421 | X: 93 ,Y: .43
5 37 37 | -1818 2964 | 842 451 | X: .92 ,Y: -33
6 37 37 |, -1.27 44 68 70 | X: -16 ,Y : 3.36**
7 37 37 | -10.00 22.45 00 404 | X: .95 ,Y: 1.37%*
8 19 19 | -6.54 1266 | 296 408 | X: -53 ,Y: .03
9 37 37 | -22.24 3081 | 3.78 442 | X : 2.16* ,Y: -24
10 37 37 | -23.92 3146 | 264 443 | X: .55 ,Y: .80
ANGLE NUMBER MEAN §.D.
11 36 2449 1541
12 12 3208  13.42
13 37 5203 4.93
Significant level *P < 0.05, **P < 0.01
% 8. IEAERA BT THES HME 2 t-value
NUMBER MEAN S. D. t-Value
X Y X Y X Y NORMAL(M) — CLASS III(M)
1 10 10 236 197 82 119 | X : 245%% ,Y : 4.03**
2 | 22 22 598 143 192 263 | X : 297** ,Y : 2.89*
3 22 22 .00  15.06 .00 3.66 X: .00 ,Y : 3.19**
4 | 22 22 | -1000 2624 00 327 | X: .00 ,Y: 123
5 22 22 | -1934 3204 | 1027 418 | X: .87 ,Y: -99
6 | 22 22| -130 160 60 1.02 | X : 2.04* Y : -3.22%*
7 | 22 22 | -1000 22.75 00 392 | X: .00 ,Y: 190*
8 7 7| 900 1376 | 544 493 | X : 110 ,Y: -47
9 | 22 22 | -2550 3232 | 630 4.85 | X : 3.20** ,Y: .03
10 | 22 22 | -2552 3370 | 344 424 | X : 1.30* ,Y: -06
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ANGLE NUMBER MEAN S.D.

11 22 15.68 19.89
12 10 38.20 21.25
13 22 51.55 3.85

Significant level *P<0.05, ** P<0.01

#& 9. [IRREMSE & THRES FME R t-value

number MEAN S.D. t-Value

X Y X v X v NORMAL(F) — CLASS HIK(F)
1 6 6 2.90 2.40 91 .75 X: 00 ,Y: 118
2 16 16 5.91 2.38 1.84 2.01 X: 80 ,Y: 1.00
3 16 16 .00  16.29 .00 4.64 X: .00 ,Y: -79
4 16 16 -10.00  26.64 .00 3.23 X : 61 ,Y : -81
5 16 16 -19.58  31.42 4.97 3.20 X : 151* ,Y: -135*
6 16 16 -89 1.02 .60 .97 X : -229* ,Y: -31
7 16 16 -10.00 23.80 .00 3.87 X : 62 ,Y: -15
8 3 3 -4.73  10.87 1.11  4.29 X: =93 ,Y: .56
9 16 16 -22.44 32,72 475 3.18 X: 1.62* ,Y: -1.71*
10 16 16 -24.22  33.54 277 2.99 X: 65 ,Y: -1.02

ANGLE NUMBER MEAN S.D.

11 16 21.92 17.66
12 6 40.83 10.73
13 16 54.09 3.37

Significant level *P £ 0.05, ** P £ 0.01

% 10. CORRELATION COEFFICIENT

NORMAL(MALE AND FEMALE), OCCLUSAL PLANE TO GO-ME (— — —) ANGLE 11
NUMBER = 87 MEAN 1 = 18.29 S.D.1= 3.50
R=-02 MEAN 2 = 24.08 S.D. 2 = 13.33
CLASS III(MALE AND FEMALE), ANB (— — —) ANGLE(11), 38
NUMBER = 38 MEAN i = -1.90 $.D.1= 2.05
R=-.03 MEAN 2 = 18.23 S.D.2=19.23
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OPEN BITE (MALE AND FEMALE), SN-GO-GN (— — —) ANGLE (11), 61

NUMBER =61
R= .12

MEAN 1 = 35.90
MEAN 2 = 22.50

S.D.1= 4.1
S.D. 2= 14.50

" NORMAL (MALE AND FEMALE), RAMUS HEIGHT. (— — —) MAXIMUM OPENING

NUMBER = 87
R= .35

MEAN 1 =52.44
MEAN 2 = 40.91

S$.D.1=5.03
S$.D. 2=4.43

NORMAL (MALE AND FEMALE), BODY LENGTH. (— — —) MAXIMUM OPENING

NUMBER = 87
R= .29

MEAN 1 = 79.48
MEAN 2 = 41.49

S.D.1=35.14
$.D.2=5.56

& fEEle, EEMAES] B (2y 10), BFANA
EE%E s BREE (1" 11), BFd4 EE%s
3 IEARERE (29 12), TP FEKRE
BRI S (28 13), LT FA EE%S S DERE
BEe HErstgic)

(3) saTRAME 2t TEERIR2! BBRRRE

IEHBE & A occlusal plane to GorMes}l Anglell
s, MEREWAEIA A ANBol Angle 113}, B8
BMea oA SN-GoGnsh Angle 113}, FEWA o)A
ramus height o} TSR K BIOEsl body lengthe}
TR A o &ae HMEERS A9 10). 1k
L & FrEESNA HBRERAG T v A2 ebytel

N. 17 ¥ #;&

BOUEE o] PREES EE5) o)A olu: 3
BUEANA B2 A AEol EABAA S0 =
®7) ek

AR EHME S KT WAERIT ERE o
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A STUDY OF MANDIBULAR MOVEMENTS IN RELATION -
TO OCCLUSAL TYPE
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Faces of normal occlusion, open bite and class II malocclusion were measured using cephalo-
gram in 190 male and female subjects.

Using M.K.G., types of mandibular movement, amount of horizontal and vertical movement
were studied in relation to occlusal types, and were compared with each other.

The following conclusions were obtained.

1. Movement of protrusion was most different in relation to occlusal type.

2. In normal occlusion, maximal protrusion were horizontal 7.66mm, vertical 3.01mm in male,
6.41, 2.92mm respectively in female and maximal inferior position were -24.32, 33.63mm in
male, -23.48, 32.27mm respectively in female.

3. Angle between maximal inferior position and horizontal plane were 53.5 1° in male, 53.84°
in female.

4. Generally, amount of mandibular movement was greater in male than female.

5. In open bite, path of protrusion was nearly straight without curve 69.2% in male, 70.2%
in female.

6. 1In class III malocclusion, angle and amount of protrusion were smaller than normal occlusion
and path was directed anterior-superiorly in 22.7%.

7. There was no correlation coefficient between measurement of face and mandibular move-

ment..

..................................................................
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