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Table 1. Mean age and Number of each group

Group Sex Mean age Number Total
Male 9 years 27 6
10 years Female 10 months 35 2
Male 10 years 35
11 years Female 11 months 41 76
Male 11 years 43
12 years Female 10 months 41 84
Male 14 years 21
15 years Female 7 months 41 62
Male 18 years 35 81
18 years Female 0 months 46
Total 366
Po : Pogonion Ptm ! Pterygomaxillary fissure
Me : Menton Co : Condylion
Gn : Gnathion Ba : Basion
Por : Anatomic porion(The most superior CL ASa=
aspect of the external auditory 1) Nasion perpendicularol] 4 point A 7}2]2]
meatus) 43 A (Fig. 2) .
ANS ! AnteroNasal Spine 2) Upper incisorel| 4] point A7}=)9] <43 A
2] (Fig.5).
3) A-Po linesl| 4] Lower incisor7}=}9] 43
Az (Fig. 5)
4) Nasion perpendiculardij4] Pogonion7}x] 2]
A2l (Fig. 2).

5) Facial axis angle : 90°oll4] Basion- PTM-~
Gnathiono] o] &k z-& wl z}o], (Fig.4)

6) Mandibular plane angle. (Fig.4)

7) Condyliono}} 4 point A7}x] 2} Az,
(Fig.3)

8) Condylionell 4 Gnathion7} =] &} #Az|,
(Fig. 3)

9) Maxillo-Mandible differential : 8) o4 7)&
wl o],

10) ANSdl4] Mentonzt =18 Ae] (Fig.3) -

11) Upper pharynx# 2] ! soft palate S ol
posterior pharyngeal wall7}x] 9] #clAz],

Fig. .  Anatomic and cephalometric landmarks. (Fig.2)
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Fig. 2.  Linear and angular measurement,

Fig. 4.  Angular measurement.

12) Lower pharynx A e] . Mandible 9] 3}« =}
tongueo| uhiv}i= Hel| 4] posterior pharyn-
geal wall7}=| 8] 2l Az, (Fig.2)

13) SNA angle. (Fig. 2)

m o34y H

Fig. 3. Linear measurements.

Fig. 5.  Linear measurment,

I ol8] HA Y BEHAES A4stGel 184) 9
A A} &8} B o)} 4] = Condylion to point A, Condylion
to Gnathion, Maxillo Mandible differential, ANS
to Mentonoll 4 W=7t =28} 2 4218 JebY
t}. (Table 2—Table 6 %)
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Table 2. Mean and standard deviation of 10 years in male and female.

Male Femalr
Measurements Mean S.D. Mean S.D.
Nasion perpendicular to point A 0.7 +3.18 0.31+£2.19
Upper incisor to point A vertical 5.0 £1.45 4.67%1,70
Lower incisor to A-po line 3.61%£1.76 3.44%1.74
Pogonion to Nasion perpendicular -4.76+6.10 ~-5.96+5.15
Facial axis angle 5.85%+3,24 6.6112385
Mandibular plane angle 25.46 £3.64 26.7413.55
Condylion to point A 85.30£3.97 83.59%3.60
Condylion to Gnathion 108.02+4.97 100.66£4.36 **
MaxilloMandible differential 22.72+3.25 21,99 £5.04
ANS to Menton 64.54+3.72 64.66 £3.86
Upper pharynx 11.57%2.18 10.14138.22
Lower pharynx 11.76+2.15 11.37+2.82
SNA angle 81.81+3.26 81,46+2.75
** P <0.01
Table 3. Mean and standard deviation of 11 years in male and female.
Measurements Male Female
. Mean S.D. Mean S.D.

Nasion perpendicular to point A 0 %217 -0,2612.56
Upper incisor to point A vertical 6.21+1.61 6.17+1.81
Lower incisor to A-po line 431%2.72 4,4911,90
Pogonion to Nasion perpendicular -5.39+5.11 -4,871+6.62
Facial axis angle 6.94+2.84 7.19%3.56
Mandibular plane anglée 26.81%4.33 26,2714.83
Condylion to point A 86.17+2.92 83.5713.69 **
Condylion to Gnathion 111.03+3.98 108.52+4.60 *
MaxilloMandible differential 24.8613.46 25.0 1343
ANS to Menton 67.53%3.42 65.7013.48 *
Upper pharynx 12.51+£3%.24 12.11+£2.67
Lower pharynx 12.7 +3.46 11.79 £3.68
SNA angle 81.06£2.65 81.31+3.68

* P <0.05
** p<0.01
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Table 4. Mean and standard deviation of 12 years in male and female

Measurements Male Female
Mean S.D. Mean S.D.
Nasion perpendicular to point A 0.0113.37 0.61+£3.28
Upper incisor to point A vertical 6,4912.42 5.63%1.74
Lower incisor to A-po line 492+1.97 3.99+1.84
Pogonion to Nasion perpendicular -6.05+5.32 -5.13+5.08
Facial axis angle 7.71£3.27 6.81+3.46
Mandibular plane angle 27.01%4.46 26.34+4.15
Condylion to point A 87.4813.67 85.78+3.75
Condylion to Gnathion 112.95%4.,38 111.13 +4.61
MaxilloMandible differential 25.59+3.61 25.40%£3.30
ANS to Menton 68.29%3.57 67.0913.37
Upper pharynx 11.78+2.47 11.10£3.21
Lower pharynx 10.22£3.09 11.77+4.11
SNA angle 81.64t 3.34 81,95+ 3,52
* P <0.05
Table 5. Mean and standard deviation of 15 years in male and female
Male Female
Measurements
Mean S.D. Mean S.D.

Nasion perpendicular to point A 0.62%3.50 1.72+3.16
Upper incisor to point A vertical 7.55+1.93 6.9412.23
Lower incisor to A-po line 4,85 59 4.37%11.93
Pogonion to Nasion perpendicular -2.88%8.07 -1.52%6.15
Facial axis angle 6.2413.16 6.50%3.17
Mandibular plane angle 24.40+4.79 25.01+4.77
Condylion to point A 90.0 £4.53 88.96%+4.43
Condylion to Gnathion 116.62+6.52 117.17£4.65
MaxilloMandible differential 26.62+4.29 27.96+4.09
ANS to Menton 69.39+4.87 70.26+3.60
Upper pharynx 12,56 £ 2.45 L87+291
Lower pharynx 12.4 *4.36 11.5 *3.17
SNA angle 81.93+3.23 81.661+3.17
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Table 6. Mean and standard deviation of 18 years in male and female

Male Female
Measurements Mean S.D. Mean S.D.

Nasion perpendicular to point A 1.9413.61 2.22%2.06

Uppor incisor to point A vertical 8.0 +2.18 8.65+9.72

Lower incisor to A-po line 4.64%1.75 4,73£1.75

Pogonion to Nasion perpendicular 0.0 %6.07 -0,036.10

Facial axis angle 5.14%3.66 5.40%2.61

Mandibular plane angle 21.73+4.16 23.568+4.64

Condylion to point A 95.74%4.42 90.61% 3.60 **

Condylion to Gnathion 128.39+5.41 120.52+4.67 **

MaxilloMandible differential 32.64%3.78 30.1314.10 **

" ANS to Menton 75.4113.82 70,03 +3.87 **

Upper pharynx 17.22+38.07 16.30+3.28

Lower pharynx 13.5 +£3.06 12,2212.68

SNA angle 82.93%3.60 82.32+2.45

** p< 0.01
Table 7. Mean and standard deviation of each group.
10 Years 11 Years 12 Years 15 Years 18 Years
Measurements '
Mean S.D.| Mean S.D.| Mean S.D, | Mean S.D. Mean 8.D.
Nasion perpendicular to point A 0.48+2.67| -0.14+2.38| 0.30£3.32| 1.35£3.29( 2.10£2.82 #*
Upper incisor to point A vertical 4.81+1.60| 6.19%1.71| 6.07t2.15| 7.15%2.14| 8.37£7.43 =*=
Lower incisor to A-po line $.51£1.75| 4.41£2.29| 4.47t1.95| 4.53£1.82| 4.69%1.82
Pogonion to Nasion perpendicular | -5.44+5.61| -5.11%5.77| -5.605.19| -1.98%6.83| -0.02£6.05 *x
Facial axis angle 6.28+3.05| 7.08+3.23| 7.27+3.37| 6.4118.14| 5.2913.09 *
Mandibular plane angle 26.18+3.65| 26.562+4.59] 26.68+4.30| 24.80+4.75| 22.78+4.53 **
Condylion to point A 84.3343.86] 84.75+3.59| 86.65+3.79| 89.31£4.56| 92.83t4.71 #*#
Condylion to Gnathion 103.87+5.92[109.66+4.48(112.09+4.56 [116.9815.31[123.92t6.34 **
MaxilloMandible differential 22.31£4.37| 24.9443.42| 25.50+8.44| 27.51+4.17| 31.2124,14 **
ANS to Menton 64.61+3.89/ 66.53£3.55| 67.70£3.51| 69.97£4.06| 72.35£4.68 **
Upper pharynx 10.76£2.91| 12.29+2.93| 11,45+2.86| 12.74+2.75| 16.69+3.20 **
Lower pharynx 11:54£2.56] 12.20+3.59| 10.98+3.69| 11.80+3.61| 12.77£2.90
SNA angle 81.61+2.99| 81.20+3.23] 81.79+3.41] 81.75%3.17| 82.58+5.00
* p < 0.05

** P < (.01
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Table 8. Mean and standard deviation of each group.

Mean and standard deviation
Measurements 10 years 11 years 12 years 15 years 18 years
Nasion perpendicular to point A 0.48+2.67| -0.14£2.38| 0.30%3.32| 1.35%+3.29| 2.10+2.82
Upper incisor to point A vertical 4.81%1.60| 6.19+1.71| 6.07£2.15| 7.15%2.14| 8.37%7.43
Lower incisor to A-po line 4.35%1.95
Pogonion to Nasion perpendicular | -5.44£5.61] -5.11£5.77| -5.60£5.19| -1.98%6.83| -0.02+6.05
- Facial axis angle 6.28+3.05| 7.08%+3.23| 7.27t3.37| 6.41%3.14] 5.29%3.09

Mandibular plane angle 26.18t3.65| 26.52+4.59| 26.68+4.30| 24.80%+4.75| 22.78+4.53
Condylion to point A 84.33+3.86| 84.75+3.59| 86.65%3.79| 89.3114.56| 92.83+4.71
Condylion to Gnathion 103.87£5.921109.66+4.48(112.09+4.56(116.98+5.31{123.9216.34
MaxilloMandible differential 22.31%4.37| 24.94t3.42| 25.501£3.44| 27.5114.17| 31.21+4.14
ANS to Menton 64.61+3.89| 66.53+3.55| 67.7013.51{ 69.9714.06 72.3514.68
Upper pharynx 10.7622.91| 12.29%+2.93| 11.45+2.86| 12.74%£2.75| 16.6913.20
Lower pharynx 11.87£3.31
SNA angle 81.803.17|

2 $oAel 2l §5-2 Nasion perpendicular to
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(mm)

(mm)
74F 124}
72 1221
70F 120+
68+ 118}
66} 116}
ANS to Menton
64+ 114}

62

W 12
N N X

32- 110_

30

108 |- . .
Condylion to Gnathion
28F 106
261 104
244 102}
Maxillo Mandible differential
221 100
P

20;;::::;5=======F:§==55:==== i
10f 92
8r 90
6r 88
4t Upper incisor to point A vertical 86}

Condylion to point A
’r 84l

' U ¥ ¥ Y ’ T - Y T ¥
10 11 12 15 18  (Age) 10 11 12 15 18 (Age)

Table 9. Coordination of mean of each group.
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(Angle)

8°t .
{(mm) 2 Mandible plane angle
8r 260 B
6 240 L
4F
22°F
o Nasion perpendicular to point A
i 20°F
0 F WW
-2 r‘ 100 A
4F oL Facial axis angle
-6F . . . o
Pogonion to Nasion perpendicular 6T /\
8t ol
L L) LS ¥ L T T — —
10 11 12 15 18 (Age) o 11 12 15 18 (Ag9)
(mm) Table 10. Coordination of mean of each group.
14} L ower pharynx
2 \/
10k (Angle)
84’
8| SNA angle
6 820 \ﬁ/
4k /_———/” 80°
Lower incisor to A-Po line °
2 78
¥ A LI L T T T T ~T -T
10 11 12 15 18 (Age) 10 11 12 15 18 (Age)

Table 11. Coordination of mean of each group.
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Excestive Varticsl Dimmsion
(Relyive Retrognathism Produced )

tRatative Prognathism Produced )

Daticiant Vartical Dimantson

Fig. 6. A, The relationship between lower anterior facial hexgﬁt and effective mandibular length,
An excessive vertical dimension of 15 mm produces an effechve mandibular retrusion of
13 mm. B, The reduction in vertical dimension of 15 mm produces a relative mandibular

protrusion of 15 mm,
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— ABSTRACT —

ROENTGENOCEPHALOMETRIC STUDY OF CRANIOFACIAL
GROWTH BY MCNAMARA ANALYSIS ON TEEN AGE
WITH NORMAL OCCLUSION

Bae Keun Kwon, Young Kyu Ryu

Department of Dental Science, Yonsei University

This stady was performed to establish the Cephalometric standards and growths change of

Korean Teen aged group by McNamara’s Analysis.

The data from Cephalometric films of 161 male and 205 female subject aged from 10 to 18

years of Normal Korean were used for this study.

The following results were obtained:

Means, standard deviation from measured values in each age group and sexual values were
obtained.

Greater measurement showed in male than female in Condylion to point A, Condylion to
Gnathion, MaxilloMandible differential and ANS to menton in linear measurement of 18
age group.

Condylion to point A, Condylion to gnathion, MaxilloMandible differential and ANS to
Menton are increased as the age increased.

Facial axis angle and Mandible plane angle of 15 and 18 aged group showed less value than
that of 10, 11,‘12 age group.

There was no significant value changes of Lower incisor to A-Po, SNA angle and Lower
pharynx by the increasing of age.
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