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Table 1. Number and mean age of subjects

CHAIWAAI 302 15, 20004

Sex Male Female
Age
Group 6 year|7 year|8 year|9 year|10 year{11 year|12 year|13 year|6 year|7 year|8 year|9 year|10 year|11 year|12 year|13 year
Total
0 5202 | 2 20 20 19 18 11 11 12 12 10 13 12 11
Number
Mean
age 66 | 76 | 86 ) 96 | 105 | 115 ) 125 | 135 ) 66 | 76 | 85 | 96 | 106 | 116 | 125 | 136
Aok 94 ATRcke BUARE I AS 2 Negre—f—g—g—g—s—a—
0 = ot 5 = o 5 tl
Aok el $49 YA Ak dg es. MR o g i
394 draE FdNE 1~1147449 Gold- Noji| I —H 43
o O — == S
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obgd XA FAT mA9 GAdgd # 7 6 7 8 9 10 11 12 13 gow
A W3 E AFet X AFAgd A3 A8E
FE3tn duid Azt kAm dE=s)d) ua Fig. 1. Numbers of Subjects in male.
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intermolar width

Fig. 3. Methods of measuring the arch width
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AX 2 27 Hie @A 6A T (HTAE 6.64)
A 3065 mm, 134 (B FAH 1354914 36.94 m
2 837k W 6.29 m7} F718kd 3, oAk 64 -(H
7AE 6644 2993 mn, 134 FAH 1364)
o)A 3553m=z ATt Bt 56m 5718k (Fig. 5).

Fig. 4. Methods of measuring the arch length

AR Z7 2] A2 F7FFE FAA = 1154 <A
1254 Atolell 1.29 m2 7H§ 3131, 12541914 13.54]
Atolel] 042 mE 74 Zgkon o zlo A= 664
A 764 AFolol] 1.57 mE 71 A1, 1254914 136
Al Arolol 0.07 mz 7H Zroba] 1254 o] Fdl= 4
7 ARkl Al 1t (Fig. 6). AR ZA 0 9l
o] Fjeld Halekidel atolzb wWkeh (Fig. 9, 10).

A7 FA Hte IR TAT (Hodd
76M) oA 5283 mm, 13 (H AR 1354) <A
55.60 muE 7k FHE 277 mm V8 AL, oA 7
Al (Bad® 764) oA 50.13 mm, 134 (FH4A
2 136/ A] 53.04 mE 7d7tel] FHt 291 mn 7}
At (Fig. 13). AU 249 A7 S7he
b A= 1154194 1254 Akeldl] 064 m= 7+
2L, 7T6M A 864 Atelel 014 m=E 71 2k,
Az} A = 764104 854 Alelel 1.04 m=E 7F %
3, 1254904 1364 Arelel] 0.01 mz 7+ 2k
(Fig. 14). AT 74360 glolA AQIE WAk
el Aol 7b weket (Fig. 17, 18).

ALE A9 He G 6 E(HTAH 664)
A 10N F(ETFAE 1050744 AL F7eke] 66
Al 26.03m, 1054 2892m= 5 7kol] H 2.89
m 718l 71 o3 13 H(HTFAE 1354 71A)
sk} 13589 28.07m= 4d 7t B 0.85mm 7
A8t 1 A 64 F(FH T A 6.64)ANA 104 T (H
F98 1064A)7HA A% Z7Vske] 664 26.23m,
10649 28.22m%= 597k BF 1.9m Z7hstchrh
71 0] & 136474 FAske] 136490 26.76mE 414
Zvoll B3t 146mn #4390t (Fig. 21). A¥9% 174
o] A7 F71EEe FApel A = 76M A 864 Atol
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Fig. 5. Mean changes of inter-canine width in the
maxilla.
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Fig. 7. Mean changes of inter-canine width in the
mandible.

158mz 71 & 78 BAx, 1154904 1254
Atelell -050mZ 7Hg & 748 B2, AAdME
85419A 964 Atoldll 0.71mE 7Hg & 5718 EY
1, 106M A 1164 Atelell -092m= 7Hg & 4d
2 EAvt (Fig. 22). AE3 274 ol AdE |
stFdel Aol7t Wikt (Fig. 25, 26).

AR 2749 HEe dA 6AE(HTAE 6.64)
oA 24.03mm, 134 7(H A% 1354)9 A 27.65m=
Azl H it 362mm S7FEA 3, oA 64 (H A
& 6.64)91A 23.93m, 134 F(BAAR 136494
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Fig. 6. Annual increments of inter-canine width in
the maxilla.

mm
N
(=]

'0.5 T T T 1

0 67 7-8 89 910 10-11 11~12 12~13
year goup

Fig. 8. Annual increments of inter-canine width in
the mandible.

27.02mm=Z 837k H# 3.09m =71kt (Fig. 7).
AN 279 Az F71Ee FRllAE 66494
764 Atolel 150m= 7HF Fa1, 1154914 1254
Aboldll -024mE 71 ZopA 1154 o] Fol&= Azt
Aol A9 Qi m, JAtAME 6644 764
Abolell 1.20m=E 7HF F1a, 96M oA 1064 Akl
-0.32m2 7F3 Zrola 964 o] Tl & A7 A AEko]
A9l g2tk (Fig. 8). AL A glolA 7
WAslekatel Aoz Wkt (Fig. 11, 12).
AT 240 FFe Fab THAHHTAE
76AAA  4563m, 13ATFHTAE 13544
4693m =z 737k B 1.30mm Z7FskA L, oA} 74
T(HTAE 76A)ANA 43.79mm, 13AT(HETAH
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Fig. 9. individual changes of inter-canine width in
the maxilla. (Male)
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Fig. 11. Individual changes of inter-canine width in
the mandible. (Male)

1364 A 4526mE 737 BT 1.47m 718
o (Fig. 15). AT 7Rt F7 9] Az F7hEe @At
M= 964 A 1054 Abelel 0.40mE 7HF 2,
86M1oA 9.64 Akolell 0.08m= 7H3 ZAgkar, of 7o
AE 116M A 1254 Ateldl 067mE 7H 21,
125M1914 1364 Ateloll -0.01m= 7Fg ZFskch
(Fig. 16). ATNTR7E E74 0 glolA] AR Wl
gel Apol7} wskth (Fig. 19, 20).

2Gg 1749 Fae Fx 6MT(FEAAE 6.64)
A 104 F(ETFAE 1054)7HA] A4 718t 66
Al 23.60mm, 1054l 24.32mZ 5 7kl 3 0.72mm
Z7kec7E 21 o] % 13AHEH 7 E 1354 7HA
ZA3te] 13549 2290mE 447k B 1.42m A

27 T T T T T T T 1

0 6 7 8 9 10 1n 12 13
year group

Fig. 10. Individual changes of inter-canine width in
the maxilla. (Female)

0 6 7 8 9 10 1nm 12 13
year group

Fig. 12. Individual changes of inter-canine width in
the mandible. (Female)

s Azt 6HT(HTAE 664)AA 9T (HT
A8 964X Al Z7keted 6,64l 23.74mm, 9.6
o 24.39m=E 447kl HH 0.65m 7 2 o]
T 1A= (EHTAE 1364)7HA] At 13649
2 67mE 57t BFE 1.72m7AAs90 (Fig. 23).
AN 1749 AT Z/EFE FAlA T 854 94
964 Atolol 0.32mE 7 £ 715 B, 11.64)
A 1254 Atelell -070mE 7V & HAE BH A,
AR ol| A 8541914 964 Alelo 0.38mE 7+ &
=712 1T 106MdA 1164 Alelol -053m=
N 2 2 AaE BT (Fig. 24). NEE 1740l 9l
A e walekade) Apolzb Wkt (Fig. 27, 28).
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Fig. 13. Mean changes of inter-molar width in the
maxilla.
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Fig. 15. Mean changes of inter-molar width in
mandible.
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Fig. 16. Annual increments of inter-molar width in
the mandible.
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Fig. 17. Individual changes of inter-molar width in
the maxilla. (Male)
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Fig. 19. Individual changes of inter-molar width in
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Fig. 18. Individual changes of inter-molar width in
the maxilla. (Female)
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Fig. 20. individual changes of inter-molar width in
the mandible. (Female)

EZO'
E
151
104
Q5 4
00 -
05

'].0 T T ¥ 1

' ) 1 L] -
0 67 78 89 910 1N N~1212-13
o - year goup

Fig. 22. Annual Increments of arch length in the
maxilia.’

25



240

25 |

20 -

M- 01715

25

Fig. 23. Mean changes of arch length in the

Fig.

mandible.

:ﬁ.

31 1

:D.

2-

%.

27.

%.

%.

241

23.

2 L] L) T T 1] L] L] 1
0O 6 7 8 9 10 1N 12 13

year group

25. Individual changes of arch length in the
maxilla. (Male)

Vi

27.

26. Noa

2% - 4 e

24 1 ‘ nos

”. :

2]1 not
Z) L) L] ‘I T L] L L] 1
0 6 7 8 9% 10 U 12 13

year group

Fig. 27. Individual changes of arch length in the

26

mandible. (Male)

20

mm

1.5 1
1.0 1
0.5 -

00

05 1

-10

CHXIWAEAl 304 15, 20008

0 67 78 89 9-10 10-11 11~12 12-13
yeer goup

Fig. 24. Annual increments of arch length in the

mandible.

6 7 & 9 10 11 122 13
year group

Fig. 26. Individual changes of arch. length in the

e 27
£ 57
2% -
25.
24
<R
22-
2

maxilla. (Female)

2

0

é 7 8 2 10 1N 12 13
year group

Fig. 28. Individual changes of arch length in the

mandible. (Female)



Vol. 30, No. 1, 2000. Korea. J. Orthod. AET E40 ngo| H& Hato| oEt FEHA A

Table 2. Comparative data between the present study and Moorrees study in inter-canine width.

Maxilla Mandible

Age present study Moorrees"™ present study Moorrees™
Ml 6 3065+ 1.62 204619 2403+1.22 2310176
13 36947195 33.66+2.11 2165T1.77 2563£1.32

increment 6.29mn 4.2mm 3.62mn 2.53mn
Age present study Moorrees"” present study Moorrees"’
Femsle 6 2993+1.41 28281162 2393*1.21 22831152
13 3H53+1.13 32.54%2.26 2702%1.36 24.39+11.57

increment 5.6mn 4.26mm 3.09mm 1.51mm

Table 3. Comparative data between the present study and Moorrees study in inter-molar width.

Maxilla Mandible

Age present study Moorrees™ present study Moorrees"™
Male 7 52.83%2.13 30.18%2.44 4563%2.22 33.95%2.26
13 5560225 40.83£2.97 4693+ 1.84 3430+3.11

increment 2.7 1.65mn 1.3mm 0.35mm
Age present study Moorrees™ present study Moorrees™
Fernale 7 50.13*+1.61 37891244 43791166 3361£1.95
13 53.04+1.73 3992261 45267175 35.20£2.53

increment 2.91mn 2.03mn 1.47mn 1.59mm

Moorrees study - inter-molar width @ distance between mesiolingual cusp tips

Table 4. Comparative data between the present study and Moorrees study in arch length.

Maxilla Mandible

Age present study Moorrees™ present study Moorrees'™
Ml 6 2603141 29.26x1.60 2360%1.29 2847+1.29
13 28.07%2.27 28.6512.14 2290255 216711289

increment 2.04mm ~0.61mm -0.7mn -0.8mm
Age present study Moorrees'” present study Moorrees™
Female 6 26.23171.33 2565129 23741159 24717150
13 26.76x1.62 23171147 2267T1.31 2256%1.94

increment 0.53mm -2.48nm ~1.07mm ~2.15mm
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A gehd 2353 §A13 AFFEE RgFig
(Table 2). 19724 Knott''= A7 ZA L 282
7125E F7RG7] Alold] Aetell A 1.96mm, 3t
A 0.34mn S7FtR A G TR G712 HE ALl ol=2
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Woods”dl 2J8}® 727t Z7-& 2pete] A Lo
o7} W& T 15714 1~2 mm F = F71eke A
&S Holu sletdl e 7lde st o)
7 F7) B ASAY A HEst gle vkd
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154] Ato] Ezke] AL A, st BFoA] Skt
B3kt 198349 Sinclair®s T2t 22 A
Aoz AAHA FAH2 dvkzm et 1959
Moorrees'22] 34914 184] Alol2] o}E A=
THIANA 1374 AT TR E 49 & F7hgo]
2L Aetol A 1.65mm, dFetellA 0.35m 9, oA}
7} et A 2.03mm, 3tetellA] 1.59mE X &4 3} n}
A2 B AT vl uA] AR AFETE By
TR ool B 2 Z7HE 2} (Table 3).

A £V A7 2R L Aot AEHoR
Z7Veta st = 9M 7R ikt WEE Rl
7V 4A7AA B4 Srietia Baskih & A
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Z 7S BTk

ALGZE 17 BaA Cohen’ 34614 134 &
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Daugaard-Jensen'?el A E Had7)dA 4
A71A XGF 17| et A= 1.6mn, st =
17m ZA3cha 3% a, Moorrees™ Aol A& 4
of Ax|9] = AAlE & 27 dA FTlettrt
A2 7} e § FAaddn ik 4~64]
Atoldl] XGF w7o] 4, stetolA] F3] HAidt=d)
ole FXY7] B ANEFT A FAvE o=
dolo] oW utr e} 27t FFe] 24 Y= KA
2 2% AALZrol 7AEty| wjtolgt AT et
g A G 6490 29.26mm, 9M ol 30.11mn=E 0.85mn%
7¥atc}7) 1 o) & 1349 28.65mnE 1.46mn7AsHA
A= 64190 2847mm, 949l 29.26mm = 0.79mn%7}5}
tr} 2 o] F 1349 27.67mE 1.59m7tA st &
o M= GAE 64 < 25.65mn, 8419 25.75mm=E 0.10
mZ7Fstth7b 2 o] 3 1349 23.17m 2 2.58mm7 43}
g3 AR 6o 24.71mm, 9 ol 24.75m = 0.04mS
71tk 1 o) & 1349 22.56mE 2.19mm7d A3k o
(Table 4.). Knott'’= 12-154] Ate]o] 2% X4
AL g -y, ekl #Agel HE 1L5mm #
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57 NgF nAL Ado] ZI] wat A

g BYa, FAF (LT 242 dRA = 10
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ZFe 2.8%mm, I AFE 1.9m F71eH 3, stetolA @
A& 66494 1054744 0.72m, A= 6.64) oA
9641744 0.65mm Z7FFTh7E 1 o) F 136M7HA] et
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A FAE 1.42m, A= 1.72m ZAada) (Fig.
21, 22, 23, 24). X9 149 Havw 49 &
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1739 fraeh Aol ddkm STk @d
Carmen™-& 12464 184] Alolol| Bhet A A1 £
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- ABSTRACT-

A longitudinal study on the developmental
changes of dental arch width and length

Young-Suck Kim, Ki-Soo Lee

Department of Orthodontics Kyung Hee Universtiy Graduate School

Developmental changes of dental arch width and length from 6.6 to 13.6 years of age have been studied in twenty

boys and thirteen girls in Korean school children.

A series of 8 dental casts obtained from each child was measured in the intercanine width, intermolar width and

arch length.

Afterwards, mean value and each standard deviation of each age group and each gender were obtained, and

corresponding graphs were drawn.

The finding of this study can be summarized as follows :

1. Maxillary intercanine widths increased until age of 135 in males and age of 12.5 in females. On the other hand,
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mandibular intercanine widths increased until age of 11.5 in males and age of 9.6 in females and after there were
no changes.

2. Maxillary intermolar widths increased until age of 135, but annual increments reduce from age of 12.5 in both
sex. Mandibular intermolar widths increased until age of 135 in males and age of 125 in females. Annual
increments of maxillary intermolar width greater than those of mandibular intercanine width in both sex.

3. Maxillary dental arch lengths increased until age of 106 in both sex, and after decreased until age of 13.6.
Mandibular dental arch lengths increased until age of 105 in males and age of 9.6 in females, and after decreased
until age of 13.6.

4. Developmental changes of dental arch width and length showed individual variation.

KOREA. J. ORTHOD. 2000 ; 30 : 19-31

% Key words : Arch width, Arch length, Growth, Development, Longitudinal study
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