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Table 1.  Mean Age and Number of each Group.

Group I Group II Group III Group IV Group V

Range of Age 9.6—10.5 10.6—11.5 11.6—12.5 12.6—16.5 16.6—19.5 ’

Sex M. F. M. F. M. F. M. F. M. F.

Mean Age 101 10,1 11.0 11,1 119 119 142 14.0 18.0 18.1

Number 33 41 34 40 37 38 20 42 35 45
B AR ALE o] 83t dBde 5T 2.5sec. 2702 PANEX EC X-rays}& AH-83}F
o2 BE89ch (Table 1 #2) o] o|F SR £l YU+ casette W 87X10”

L} oiTek Fuji X-ray®9-5-4 o|-& a4dslgdch

1. Eduy . 2. BAT FHY
_ F.F.D. 5feet, 14mA, 90-95KVP, =% 1.6~ 0. 003”57 &] acetate tracing paper (R.M.A} A

E)E olfsld YR AR FAE A
RickettsEA4{oll 9 AFAE 4Asl 7 F5¢
2 4z @ AASE sk
3. A&l o84
o HEH
A point (A)
Tip of Anterior Nasal Spine(ANS)
Basion (BA)
CC point (CC)
DC point (DC)
Nasion (NA)
Protuberance Menti(PM)
: Symphysis R34 9] concavedll A convex &
6|3} 5] = Suprapogonion&.
Fig. 1.  Anatomic and cephalometric landmark. Pogonion(PO)
Pterygoid point (PT)
X1 point (XI)

J

3

QO

Fig.2." Location of XI point Fig.3.  Angular measurement.
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Fig. 4,

Linear measurement

1.

oUTHZE
Facial axis angle . Facial axis®} BA-NA 4io]

o) 3£ %

. Facial depth : Facial planes} Frankfort plane

o o2& %

. Mandibular plane angle : Mandibular plane =}

Frankfort planeo| o|&+x =z}

. Lower facial height . ANS¢} XI, PMo] o]%

L
= 7

. Mandibular arc . Corpus2} Condyle axis7} o]5

L
= 7z

Facial taper : Mandibular planes} facial plane

o] o]+ &

. Mandibular incisor inclination . 3}t 2] 2 %3}

APO planeo} o] &+ 7+

Table 2.  Mean, Standard Deviation of each Group (male)
Group 1 Group 11 Group III Group IV Group V
10.1 11.0 11.9 14.2 18.0
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
'S Facial axis angle 86.3 6.9 84.3 2.3 84.6 3.5 85.0 2.8 86.5 3.8
§ Facial depth 87.3 3.2 87.4 2.8 86.8 2.7 88.2 3.3 90.1 2.8
g Mand. plane angle 26.8 4.5 28.3 4.2 27.6 4.2 24.1 4.5 22.5 4.3
g Lower faci. height 45.3 3.0 46.7 2.8 46.5 3.5 45.0 3.0 454 3.4
2 Facial taper 67.5 3.4 66.4 2.7 65.6 3.7 68.0 2.8 67.2 7.1
& Mand. incisor inclin. 26.3 4.3 26.7 3.1 28.3 4.9 26.3 3.8 25.1 3.9
2 Mand. arc 33.3 4.4 320 4.1 339 5.1 34.7 4.3 37.1 5.8
Cranial base-ant. 57.3 3.8 57.6 2.8 57.9 3.4 58.3 3.3 62.1 2.6
E Cranial base-post. 49.8 4.0 50.5 4.3 48.7 3.1 50.4 2.5 529 34
‘E’ Condyle axis 31.2 2.6 32,2 4.0 32.1 2.9 33.4 3.2 39.5 3.8
g’ Facial axis length 101.2 4.6 105.2 4.7 106.6 4.8 108.8 5.8 118.6 4.7
§ Corpus length 63.9 3.8 66.3 2.5 66.0 2.9 68.3 3.3 73.0 3.7
g Convexity 3.6 2.1 2.8 2.5 3.0 2.3 2.6 2.1 1.6 2.5
ﬁ Mand. incisor protru. 3.2 2,1 3.8 2.0 39 2.1 4.0 1.8 3.3 3.1
'5 Upper molar position 10.9 3.2 12.2 3.3 13.2 3.0 16.4 3.4 21.0 5.5
Lip protrusion 3.3 2.5 3.6 2.0 3.5 1.9 29 2.3 1.6 2.5
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o 2%

RS

1. Cranial length-anterior . CC-NA7}2] @ olatell4] 1 AEZZ, AZAE o=
2. Cranial length-posterior : CC-BA72] 7 2] IBM¢] SPSS (Statistical Package for the Social
3. Condyle axis length : DC-XI 7}¢] 7} 2 Science) &+ TSP (Time Series Processor) u}4]&
4. Facial axis length . PT-GN7F2] Az] o]-&, AAbxz] d1%c)

5. Corpus length : X1-PM7+9) 7w}

6. Convexity . A-Facial plane7+2] 47| 7 2] M AFdH

7. Mandibular incisor protrusion . s}t 2} Hela}

APO planezt9] 53 Az 7kl 2 ASPES TP FaA § EF

8. Upper molar position : AtA| 1 o) 72| %43 HAAE AEsly whd 7o) $o4 AL 5}
PTV7e] 44 7] .

9. Lip protrusion : s}<= A A3} Esthetic plane 7} Fud7ke RAF 9l el 35 Lower fac-
9] %2 Ag| ial height, Mandibular are, Facial axis length,
Table 3. Mean, Standard Deviation of each Group (female)

Group1 Group II Group 111 Group IV Group V
10.1 11.1 11.9 14,0 18.1
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
O Facial axis angle 84.8 3.1 85.1 3.9 85.0 3.1 85.7 3.9 86.4 2.7
g Facial depth 87.1 2.7 87.2 3.0 87.0 2.3 88.8 3.1 89.9 3.0
% Mand. plane angle 28.3 3.9 27.7 5.0 27.0 3.9 25.7 4.5 28.9 3.9
% Lower faci. Height 47.2 3.0* 48.2 4.1 46.6 2.9 45,5 3.2 44.8 2.8
% Facial taper 66.2 3.6 66.4 3.2 66.4 3.6 66.1 3.1* 66.7 3.6
?ﬁ Mand. incisor inclin. 25.9 4.2 26.9 4.8 27.9 3.7%¥* 254 3.3 25.3 3.7 -
2 Mand. arc 31.9 4.0 31.4 4.9 33.2 4.4 36.9 3.6* 37.8 4.0
Cranial base-ant. 55,7 2.8* 56.2 2.4* 56.1 2.2** 57.6 3.7 58,5 3.8%*
‘g Cranial base-post. 48.5 2.6 49.1 3.3 48.9 2.9 49.7 3.6 50,2 4.4**
% Condyle axis 30.9 2.2 30.8 2.7 32.8 4.2 34.8 2.7 36,5 4.7%*
g Facial axis length 100,7 4.9 102.4 4.5* 105.4 4.8 110.3 4.3 112,4 4.7%*
§ Corpus length 64.2 3.8 64.0 3.6** 65.6 3.1 68.4 3.7 72.9 6.1
§ Convexity 3.4 2.0 2.6 2.5 3.2 2.0 2.3 2.7 2.1 2.2
§ Mand. Incisorprotru. 2.9 2.0 3.3 2.1 3.1 1.8 3.4 2.1 3.8 1.8
‘5 Upper molar position 10.2 2.3 11,2 3.5 13.1 3.3 15.4 3.7 19.1 4.2
Lip protrusion 2.6 2.3 2.3 2.0** 2.6 2.4 1.1 2.2%* 0.2 2.1%
* P < 0.05 **p < 0.01
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Tabie 4. Mean, Standard Deviation of each Group (Both Sex)

Group I Group II Group HI Group IV Group V

10.1 11.0 11.9 14.1 18.1

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.

o Facial axis angle 85.9 5.2 84.7 3.3 84.3 3.4 84.5 3.6 86.5 3.2
E Facial depth 87.2 2.9 87.3 2.9 86.9 2.5 88.6 3.2 90.0 2.9
g Mand. plane angle 27.6 4.2 28.0 4.6 27.3 4.0 25.2 4.6 26.1 5.7
§ Lower faci. height 46.4 3.2 47.5 3%.6 46.6 3.2 45.3 3.1 45.1 3.1
i Facial taper 66.8 3.6 66.4 3.0 66.0 3.6 66.7 3.1 67.0 5.4
g Mand. incisorinclin.  26.1 4.2  26.8 41  26.6 46 257 3.5 252 3.7
é Mand. Arc 32,5 4.2 31.7 4.5 33.6 4.8 36.2 3.9 37.5 4.9

Cranial base-ant. 56.4 3.3 56.8 2.7 57.0 3.0 57.8 3.6 60.1 3.8
’S‘ Cranial base-post. 49.1 3.4 49.7 3.8 48.8 3.0 50.0 3.3 51.3 4.2
é Condyle axis 31.0 2.4 31.5 3.4 32.4 3.6 34.3 2.9 37.8 4.5
é Facial axis length 101.0 4.8/ 103.7 4.7 106.0 4.8 110.0 4.8 115.0 5.6
g Corpus length 64.0 3.8 65.0 3.4 65.8 3.0 68.4 3.6 72.9 5.2
§ Convexity 3.5 2.0 2.7 2.5 3.1 2.2 2.4 2.5 1.9 2.3
5 Mand. incisor protru. 3.4 2.0 3.5 2.1 3.5 2.0 3.6 2.0 3.6 2.4
(%3
;5 Upper molar position 10.5 2.7 11.6 3.4 13.1 3.1 16.1 3.6 19.9 4.9

Lip protrusion 29 2.4 29 2.1 3.0 2.2 1.7 2.4 0.8 2.4

FACTAL AXIS LENGTH

= 81.9144 + 2.0150X
Y : Facial axis length
130+ X : Age of the subject
120
110
100
90
. , ; s , : : ~ ~ (AGE)
10 11 12 13 14 15 16 17 18 19 20

Fig. 5.  Facial axis length related to age, male,
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Table 6. Linear Regression Equation (male)

Lip protrusion

Regression equation R-squa.

= Facial axis angle 84.6222+0.569xage 0.0017
§  Facial depth 83.0164+0.3790xage 0.1209%**
g Mand. plane angle 34.6828-0,6621 xage 0.1705%%#

3 Lower faci. height 47.1192-0.9728xage 0.0084

z Facial taper 65.8399+0.7622xage 0.0027

&% Mand. incisor inclin. 29.5625-0.2277xage 0.0268**

é Mand. arc 27.1182+0.5432xage 0.1017%**
Cranial base-ant, 50.9313+0.5971xage 0.2388%**
B Cranial base-post. 45.2022+0.4063xage 0.1019%**
‘E’ Condyle axis 20.5669 +1.0126xage 0.4430%**
g Facial axis length 81.9144+2.0150xage 0.6132%%x*
5 Corpus length 53.5774+1.0672xage 0.4883%**
é Convexity 5.3376-0.2012xage 0.0628***

E Mand. incisor protru. 3.8243+0.1600xage 0.0004
H  Upper molar position -1.5545+1.2361xage 0.4911%**
6.0585-0.3364xage 0.0904***

*P<0.05

CORPUS LENGTH

(mm)

90

80

70

60

50

-

** P < 0.01

Y » 53.5744 + 1.0672X
Y : Corpus length
X : Age of the subject

*+% P < 0,001

i

10 11 12

Fig. 6.

13

14 15 16

Corpus length related to age, male,
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Table, 6.

Linear Regression Equation (female)

Regression equation R-squa.
o Facial axis angle 82.6269+0.190368xage 0.0282%*
B Facial depth 83.3894+0.35519xage 0.1196%**
g Mand. plane angle 26.6644+0.6697xage 0.0002
§ Lower faci. height 51.4756-0.382347xage 0.1094***
§ Facial taper 65.2177+0.8869xage 0.0063
E! Mand. incisor inclin. 27.2200-0.115 7xage 0.0075
é Mand. arc 23.3368+0.8363xage 0.2532%**
Cranial base-ant, 52.1153+0.3596xage 0.1080%**
0 Cranial base-post. 46.5964+0.2054xage 0.0309**
£ Condyle axis 28.8542+0,7504xage 0.2950%**
% Facial axis length 83.7027+1.4212xage 0.4293%**
g’. Corpus length 52,7683+1.09154xage 0.3578%*+#*
g Convexity 4.4695-0.1350xage 0.0294%**
§ Mand. incisor protru, 0.2727+0,7954xage 0.0144**
.E Upper molar position -0.4208+1.1064xage 0.4621%**
Lip protrusion £.9316-0.3191xage 0.1571*%*
* P<0.05 ** P < 0,01 *kx P < 0,001
UPPER MOLAR POSITION
(mm) Y = -1.5545 + 1.2361X
Y : Upper molar position
25 + X : Age of the subject 4

20 1

15 +

10 4

e — L Y 3

10 11 12 13 14 15 16 17

Fig. 7.  Upper molar position related to age, male.
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Table 7. Linear Regression Equation (Both Sex)

Regression equation R-squa.
o Facial axis angle 83.6744+0.13995xage 0.0106*
g Facial depth 83.2207+0.36595xage 0.1246%**
g 'Mand. plane angle .~ 30.1055-0.24552xage 0.0034
§ Lower faci. height 49.5198-0.2540xage 0.0511%**
2 Facial taper 65.5198+0.8292xage 0.0040
‘ % Mand. incisor inclin. 28.3079-0.1692xage 0.0153%*
é Mand. arc 25.0076+0.7078xage 0.1776%**
Cranial base-ant. 51.7039+0.4543xage 0.1453%**
) Cranial base-post. 46.0505+0,28 75xage 0.0446%*%*
% Condyle axis 22.1578+0,8624xage | 0.3555%**
g Facial axis length 82.2556+1.67216xage 0.4976%**
5 Corpus length  53.1550+1.07840xage 0.4022***
é Convexity 4.8538-0.16407xage 0.0427%***
-] Mand. incisor protru. 2.9770+0.3607xage 0.0026
;5) Upper molar position 0.8899+1.1600xage 0.47211%**
Lip protrusion 6.0581-0,2888xage 0.1229% **

*P<0.05 ** P < 0,01 *#%x P < 0.001

CONDYLE AXIS LENGTH

(mm) Y = 20.5669 + 1.0126X
Y : Condyle axis length IS
45 + X : Age of the subject

i N i Il i 1 L A 3 L 4 (AGE)
10 11 12 13 14 15 16 17 18 19 20

Fig. 8.  Condyle axis length related to age, male
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— ABSTRACT —

ROENTGENOCEPHALOMETRIC STUDY OF CRANIOFACIAL GROWTH BY
RICKETTS ANALYSIS ON TEEN-AGER WITH NORMAL OCCLUSION
IN KOREAN.

Soo Mahn Hamm, Byung Hwa Sohn

Department of Orthodontics, College of Dentistry, Yonsei University.

This study was performed to establish the cephalometric standards and growth change of Korean
teen-age group by Ricketts analysis,

A roentgenocephalometric study was made from 365 subjects, that consist of 159 males,
206 females with normal occlusion, acceptable profile and no history of orthodontic and pro-
sthodontic treatment.

The results were as follows:

1. The tables of means, standard deviation from measured values were made. (male, female,
both sex).

2. The tables of regression equations from measured values were made to establish the relation-
ship between age and each item, (male, female, both sex).

3. Alllinear measurements of each item in male were greater than in females.
Items which show more linear than any other items were condyle axis, facial axis length,

corpus length and upper molar position.
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