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Abstract
Aim: To investigate the developmental process of palate morphology, including the
alveolar ridge, in healthy infants for the predental period of 7 months from immediately
after birth.
Methods: The subjects were 32 healthy infants. Four or more dental casts were taken of
each subject from immediately after birth until 7 months, at interval of more than 1
month, for a total of 144 dental casts. Twelve characteristics were then measured in
order to morphologically study the subjects’ palate development. Principal component
analysis (PCA) was performed to investigate morphological changes in the palatal vault.
Results: The 12 characteristics were classified into either the alveolar ridge
characteristics group, which determined the size of the alveolar ridge, or the palate
characteristics group, which determined palate morphology, with each group showing
different growth patterns. The characteristics of width and length increased with age in
the alveolar ridge characteristics group; this correlation was maintained throughout the
predental period. Meanwhile, in the palate characteristics group, the characteristics
showed major developmental changes in the first 2 to 3 months after birth, but the
changes were subsequently fewer from 3 to 7 months. The PCA of the palatal vault
showed that the first principal component increased until 3 months but subsequently
ceased to change.
Conclusions: In predental infants, growth patterns of palate morphology differed
according to their characteristics. There were major developmental changes in the palate
during the first 3 months after birth. The study findings suggested that palate growth in
the first half of the predental period may affect subsequent palate growth.
Keywords: palate morphology, alveolar ridge, development, growth, newborn infant,

predental period
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AW: Anterior width AL: Anterior length CR: Canine ratio (AW/AL) PW: Posterior width PL: Posterior length TL: Total length
Maxdep: Maximum depth Locdep: Location of the maximum depth point Maxslp: Maximum slope

Locslp: Location of the maximum slope point Vol: Volume V area: Volume area  Limdep: Lim depth
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#F1 EHARZ2OLTEMRE (%)

_—y
N

REDTMDEERE Ry TENFRE(%)
1 AW 0.239 28.18 0.85
2 AL 0.277 71.49 3.70
3 CR 0.162 3.82 4.26
4 PW 2.396 34.43 6.96
5 PL 0.396 9.06 4.36
6 TL 0.430 16.67 2.59
7 Maxdep 0.421 9.06 4.64
8 Locdep 0.738 16.67 443
9 Maxslp 49.448 284.68 17.37
10 Locslp 0.869 8.23 10.56
11 Vol 3.637 58.58 6.21

Varea 31.836 380.45 8.37
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Mean t—value
Characteristics (unit) OM N=32 1M N=25 3M N=20 7M N=19 OMvs1M 1Mvs3M 3Mvs7M
1 AW (mm) 2542 27.27 29.24 30.04 5.76%% 4 A4%% 1.50
2 AL(mm) 6.84 7.01 8.07 8.37 0.66 3.84%% 1.09
3 CR(-) 3.80 3.94 3.67 3.61 0.96 2.01 0.47
4 PW(mm) 31.66 33.45 35.94 37.54 4.12%% 5.04%* 2.47
5 PL (mm) 8.50 8.90 9.11 9.00 1.43 0.80 0.39
6 TL (mm) 15.34 15.91 17.19 17.37 1.61 3.79%% 0.54
7 Maxdep (mm) 7.67 8.72 9.31 9.53 3.46%* 1.71 0.63
8 Locdep (mm) 14.52 15.52 17.01 17.78 1.93 3.45%% 1.41
9 Maxslp(mm) 0.280 0.299 0.285 0.259 0.67 0.68 1.55
10 Locslp (mm) 7.12 7.32 9.68 8.64 0.38 4 88%% 1.69
11 Vol(mm?®) 1545.06 1903.44 2259.95 2318.11 3.32%% 2.65 0.40
12 Varea(mm?) 313.50 363.12 411.80 408.63 3.34%% 2.86%* 0.18

**. p<0.01
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OMvs1M 1Mvs3M 3Mvs7M OMvsTM

df 23 13 8 17
1 AW 0. 50 0. 53* 0.89%x 0. 65%*
2 AL 0.37 0.85%x 0. 73% 0.14
3 CR 0.20 0.76%x 0.83x% 0.08
4 PW 0.55%x 0.49 0.95%x 0.35
5 PL 0.38 0.33 0.62 0.42
6 TL 0.60%xx 0.46 0. 71 0. 49x*
7 Maxdep 0.61%x 0.30 0.39 0.09
8 Locdep 0.33 0.43 -0. 11 -0. 03
9 Maxslp 0.43%« -0.06 0.43 0.01
10 Locslp 0.13 -0. 11 0.04 -0. 05
11 Vol 0.73%x 0.51 0. 31 0. 56%
12 Varea 0. 75%x 0.52% 0.32 0. /7%%
*: p<0.05 **: p<0.01



#4 1 2HEBIZBITSARED

EEEZEZERDOE S

EHAIIR E A &5 (%) B &= (%)
1 AW 63.5 36.5
2 AL 41.7 58.3
3 CR 12.8 87.2
4 PW 62.4 37.6
5 PL 5.9 941
6 TL 36.7 63.3
1 Maxdep 27.8 712.2
8 Locdep 36.1 63.9
9 Maxslp 3.2 96.8
10 Locslp 22 4 717.6
11 Vol 31.0 69.0
12 Varea 30.7 69.3
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omM {df=300
Characteristics 2AL 3CR 4P SPL 6TL TMaxdep Blocdep IMaxsip 10Locsip 11Vol 13V area
1 AW 0.16 0.08 042*% 0.18 0.26 0.02 -0.10 0.13 0.07 0.11 0.16
2 AL -0.94%= -0.23 -0.16 0.59%* -0.10 0.46*% -0.30 0.53% 0.19 0.23
3 CR 0.30 0.26 -0.46%% 0.15 -.52** 0.36 -0.53%* -0.08 -0.12
4 PW 016 0.03 027 0.09 -0.02 -0008 0.22 015
5 PL 0.70%* 0.08 -0.02 0.068 -0.19 0.31 0.45%*
6 TL -0.01 0.31 -0.17 0.23 0.3g9*% 0.56%*
7  Maxdep 041% 0.14 -0.07 078% 0.62%
B Locdep -0.23 0.45*% 0.45%% 0.45%%
9 Maxslp -0.29 0.02 -0.10
10 Locsip 017 0.13
11 Vol 0o4%
M {di=172
Characteristics 2AL 3CR AP SPL 6TL TMaxdep Blocdep SMaxsip 10Locsip 11vol 13 area
1 aw 022 0.39 072% 0.16 0.28 0.24 0.38 -0.08 0.21 0.35 0.34
2 AL -0.81%* 0.16 -0.08 0.65%* -0.11 -0.08 -0.32 0.00 0.11 0.32
3 CR 0.27 0.18 -0.47% 0.23 031 0.28 011 0.09 -0.12
4 PW 0.25 031 057* 0.55% -0.01 0.46% 0.54% 053*
5 PL 0.68%% 0.05 0.07 -0.29 -0.22 0.28 0.41
6 TL -0.04 -0.01 -0.45 -0.16 0.28 0.54%
7 Maxdep 0.53%* -0.06 0.76%* 0.B84%% 0.62%*
8 Locdep -0.20 0.60%* 0.40 0.18
9 Maxslp 0.09 -0.36 -0.42
10 Locsip 0.44 0.24
11 Vol 09g2%**

*. p<0.05 **;

p<0.01
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