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Table 1. Percentage of the erupted teeth in total

Age Maxilla Mandible
Year Month Il 12 C P1 P2 M1 M2 n 2 C Pl P2 Ml M2
6 0-3 8.13 1.25 0.00 0.00 0.00 3688 0.00 56.88  16.25 0.00 0.00 0.00 5250 0.00

4-7 2676 423 0.00 0.00 0.00 59.60 0.00 7570 33.80 0.35 0.00 0.00 7641 0.00
8-11 5226 7.52 0.00 0.38 038 71.80 0.00 87.97 5451 0.00 0.00 0.00  86.09 0.00
7 0-3 64.14  20.16 0.00 0.26 0.00 8298 0.00 9450 7147 0.00 0.26 0.00 92.15 0.00
4-7 82.62 3191 0.00 0.35 000 8723 0.00 9787 78.01 1.42 0.71 035 9752 0.00
8-11 89.86 5524 0.70 3.50 1.05  93.71 0.00  100.00 90.56 420 2.10 0.00  97.90 0.00
8 0-3 9599 7326 1.60 6.68 134 9840 0.00 10000 94.12 5.61 4.01 0.80 98.93 0.00
4-7 98.11 8447 4.17 8.71 1.14 9848 0.00 9773 9583 1098 6.82 227 99.62 0.00
8-11 9967 88.74 861 14.57 530 98.01 0.00 9934 9735 2616 1457 430 98.68 0.00
9 0-3 10000 9650 18.88 3531 10.14 100.00 0.00 9965 9790 4336 3077 1049  99.65 1.39
4-7 10000 9524 2000 3571 1143 9952 1.90 99.52 10000 42.86 3000 11.90 100.00 429
8-11 100.00 96.09 3522 5435 2565 9652 522 9.13 9826 6435 5565 2435 9870 522
10 0-3 10000 99.03 5742 6774 3355 100.00 645 9935 9806 7581 6581 3742 10000 14.52
4-7 10000 9895 6189 71.68 4441 9965 1503  100.00 99.65 7937 7238 4196 100.00 23.78
8-11 100.00 99.63 69.78 8507 60.07 99.63 13.06 99.25 10000 88.81 8507 5896 100.00 2276
11 0-3 99.72  99.72 8644 88.14 7401 10000 2514 99.72 9915 9350 90.68 72.88 100.00 43.50
4-7 10000 99.66 8741 9048 7721 100.00 27.89 9932 9932 9456 8639 7483 100.00 54.08
g-11 100.00 100.00 9591 9214 8239 100.00 4057 100.00 100.00 9843 93.08 83.96 100.00 68.87
12 0-3 10000 100.00 9250 9250 8375 9875 5125 100.00 10000 9750 9875 8500 100.00 7625
T1=central incisor, 2=lateral incisor, C=canine, P1=the first premolar, P2=the second premolar, M1=the first permanent molar, M2=the second permanent molar

Table 2. Percentage of the erupted teeth in male

Age Maxilla Mandible
Year Month It | C P1 P2 M1 M2 11 R C P1 P2 Ml M2
6 0-3 3.75 2.50 0.00 0.00 0.00  35.00 0.00 50.00 1125 0.00 0.00 0.00 4375 0.00

4-7 25.66 1.32 0.00 0.00 0.00 53.95 0.00 7039 2829 0.00 0.00 0.00  66.45 0.00
8-11  49.15 5.93 0.00 0.85 0.00 72.88 0.00 86.44  50.85 0.00 0.00 000 8559 0.00
7 0-3 6170 1330 0.00 0.53 0.00 85.64 0.00 9362 64.89 0.00 0.00 0.00 93.09 0.00
4.7 81.76 2770 0.00 0.68 0.00 87.84 0.00 9730  73.65 0.00 0.00 0.68  96.62 0.00
811 8714 5071 0.00 3.57 0.00 90.71 0.00  100.00 89.29 5.00 1.43 0.00 9571 0.00
8 0-3 96.02  72.16 0.57 3.98 0.00 98.86 0.00 10000 92.6! 2.84 341 0.57 97.73 0.00
4-7 9786 77.14 3.57 6.43 214 99.29 0.00 9786  95.00 357 0.71 0.00  99.29 0.00
8-11 100.00 8571 649 1494 519 96.75 0.00 10000 96.75 15.58 9.74 390 98.70 0.00
9 0-3 10000 9493 1594 31.88 8.70  100.00 0.00 10000 9565 31.88 3116 13.04 100.00 2.17
4-7 10000 91.82 11.82 29.09 8.18 100.00 1.82 99.09 100.00 33.64 20.00 8.18  100.00 2.73
8-11 10000 9508 3033 5246 2049 9508 4.10 9836 9754 51.64 4918 2131 9836 5.74
10 0-3 10000 9929 4857 6357 3429 100.00 286 10000 9857 6214 60.00 37.14 100.00 7.86
4-7 10000 98.03 4934 6645 4079 9934 1382  100.00 100.00 7237 6513 3684 100.00 23.03
8-11 100.00 100.00 6143 8214 5571 10000 10.00 9929 100.00 85.00 8571 57.86 100.00 2143
1 0-3 10000 9941 7706 80.00 6529 100.00 2353 9941 9824 8647 8588 6882 100.00 37.65
4-7 100.00 100.00 83.54 8608 7025 10000 2722  100.00 100.00 9241 8038 6646 10000 39.24
8-11 100.00 100.00 9400 9200 78.00 100.00 36.67 10000 100.00 96.67 9267 80.67 10000 68.67
12 0-3 10000 10000 89.47 9211 7895 9737 50.00 100.00 100.00 9474 9737 100.00 100.00  71.05
I1=central incisor, I2=lateral incisor, C=canine, P1=the first premolar, P2=the second premolar, M1=the first permanent molar, M2=the second permanent molar
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Table 3. Percentage of the erupted teeth in female

E “Maxilla
fonth T 7] C Pl P Ml M T T
6 03 1250 000 000 000 000 3875 000 6375 2125 000 000 000 6125  0.00
4-7 2803 758 000 000 000 6667 000 8182 4015 076 000 000 8788 000
811 5473 878 000 000 068 7095 000 8919 5743 000 000 000 8649  0.00
7 0-3 6649 2680 000 000 000 8041 000 9536 7784 000 052 000 9124 000
4-7 8358 3657 000 000 000 857 000 9851 828 299 149 000 9851  0.00
811 9247 5959 137 342 205 9658 000 10000 9178 342 274 000 10000 000
8 0-3 9596 7424 253 909 253 9798 000 10000 9545 808 455 101 10000 000
47 9839 9274 484 1129 000 9758 000 9758 9677 1935 1371 484 10000  0.00
811 9932 9189 1081 1419 541 9932 000 9865 9797 3716 1959 473 9865  0.00
9 0-3 10000 9797 2162 3851 1149 10000 000 9932 10000 5405 3041 811 9932 067
4-7 10000 9900 2900 4300 1500 9900 200 10000 10000 5300 4100 1600 10000 600
8-11 10000 9722 4074 5648 3148 9815 648 10000 9907 7870 6296 2778 9907 463
10 03 10000 9882 6437 7LI8 3294 10000 941 9882 9765 8706 7059 37.65 10000 20.00
4-7 10000 10000 7612 7761 4851 10000 1642 100.00 9925 8731 8060 4776 10000 24.63
8-11 10000 9922 7891 8828 6484 9922 1641 9922 10000 9297 8438 60.16 10000 24.22
1 0-3 9946 10000 9511 9565 8207 10000 2663 10000 100.00 10000 9511 7663 10000 4891
4-7 10000 9926 9191 9559 8529 10000 2868 9853 9853 9706 9338 8456 10000 7132
8-11 10000 10000 9762 9226 8631 100.00 4405 10000 10000 100.00 9345 8690 100.00  69.05
12 03 10000 10000 9524 9286 8810 10000 5238  100.00 100.00 10000 10000 9048 10000 8095

I1=central incisor, I2=lateral incisor, C=canine, P1=the first premolar, P2=the second premolar, M1=the first permanent molar, M2=the second permanent molar
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Fig 1. Eruption rate of permanent teeth in the maxilla (total).
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Fig 3. Eruption rate of permanent teeth in the maxilla in male.
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Fig 5. Eruption rate of permanent teeth in the maxilla in female.
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Fig 2. Eruption rate of permanent teeth in the mandible (total).
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Fig 4. Eruption rate of permanent teeth in the mandible in male.

i
//
SV

/
]

2

Fig 6. Eruptlon rate of permanent teeth in the mandible in female.
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Table 4. Eruption time of permanent teeth (year)

Tooth Male + Female (total) Male Female
Maxilla Mandible Maxilla Mandible Maxilla Mandible

N 6.76 - 6.81 - 6.73 -

2 7.72 6.72 7.78 6.78 7.65 6.65
C 10.01 9.57 10.48 9.76 9.92 9.05
Pi 9.71 9.72 9.76 9.82 9.63 9.59
P2 10.58 10.62 10.66 10.67 1049 10.52
M1 6.32 6.25 6.39 6.22 6.26 6.12
M2 12.09 11.33 12.13 11.58 12.03 11.14

Table 5. Comparison of eruption time in male and female

Tooth Maxilla Mandible
Difference(yr) p-value Significance Difference(yr) p-value Significance
I 0.08 0.1442 NS - 0.0168 *
12 0.13 0.0014 * 0.13 0.0002 *
C 0.56 <.0001 * 0.71 <0001 *
Pl 0.13 0.0019 * 023 <.0001 *
P2 0.17 0.0002 * 0.15 0.0034 *
M1 0.13 0.3217 NS 0.10 0.0002 *
M2 0.10 0.0182 * 044 0.0001 *

Difference = male - female
*statistically significant at 95% level of confidence

Table 6. Comparison of eruption time with previous studies (year)

Tooth Logan & Kronfeld 2E 5 249 7+ 5(2005) Present study (2007)
(1933) (1963) (1984) male female male female
Maxilla I 7-8 8.04 747 6.81 6.78 6.81 6.73
2 8-9 8.87 8.68 8.30 7.98 7.78 7.65
C 11-12 11.37 11.14 10.28 10.04 10.48 9.92
P1 10-11 10.87 10.52 9.74 9.90 9.76 9.63
P2 10-12 11.70 11.38 10.87 1041 10.66 10.49
M1 6-7 6.62 6.69 6.25 6.54 6.39 6.26
M2 12-13 12.87 12.89 12.21 12.03 12.13 12.03
Mandible 11 6-7 6.91 6.61 6.00 6.06 - -
2 7-8 7.87 7.63 6.99 6.74 6.78 6.65
C 9-10 10.87 10.67 9.83 9.17 9.76 9.05
P1 10-12 11.08 10.48 9.92 9.75 9.82 9.59
P2 11-12 11.78 11.40 10.66 10.39 10.67 10.52
M1 6-7 6.45 6.52 5.99 575 6.22 6.12
M2 11-13 12.37 12.45 11.92 12.17 11.58 11.14

Table 7. Hiatus (interval of rest) between the dental stage I (early transitional stage) and stage 11 (late transitional stage) of tooth eruption in different studies
(year)

Maxilla Mandible
Male Female Sex difference Male Female Sex difference
Present study 1.98 1.98 0.00 298 240 0.58
7 2(2005) 1.44 1.92 -0.48 2.84 233 0.51
F(1984) 1.84 1.76 0.08 2.85 2.54 031
=} (1963) 2.00 1.75 0.25 3.00 2.37 0.63

Sex difference = male - female
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Abstract

ERUPTION TIME AND SEQUENCE OF PERMANENT TEETH IN STUDENTS
FROM E-ELEMENTARY SCHOOL

Joung-Hyun Kwon, Byung-Jai Choi, Jae-Ho Lee, Seong-Oh Kim, Heung-Kyu Son, Hyung-Jun Choi
Department of Pediatric Dentistry, College of Dentistry and Oral Science Research Center, Yonsei University

The purpose of this study was to present new data on the timing and sequence of permanent teeth emergence
and to compare these findings with the results of earlier studies. The dental examinations had been performed
to E-elementary school students, who visited the Yonsei University Dental Hospital between 1998 and 2005;
1,307 boys and 1,312 girls with the age ranging from 6 to 12 years old. The followings were concluded.

1. Eruption time of the maxillary permanent teeth is as follows. It was 6.81 years in male and 6.73 years in
female for the central incisor, 7.78 years in male and 7.65 years in female for the lateral incisor, 10.48
vears in male and 9.92 years in female for the canine, 9.76 years in male and 9.63 years in female for the
first premolar, 10.66 years in male and 10.49 years in female for the second premolar, 6.39 years in male
and 6.26 years in female for the first permanent molar, and 12.13 years in male and 12.03 years in female
for the second permanent molar.

2. Eruption time of the mandibular permanent teeth is as follows. The central incisor could not be determined
in this study, but it is assumed to erupt before the age of 6.08. In the mandible, eruption time was 6.78
years in male and 6.65 years in female for the lateral incisor, 9.76 years in male and 9.05 years in female
for the canine, 9.82 years in male and 9.59 years in female for the first premolar, 10.67 years in male and
10.52 years in female for the second premolar, 6.22 years in male and 6.12 years in female for the first
permanent molar, and 11.58 years in male and 11.14 years in female for the second permanent molar.

3. The eruption sequence is as follows. In the maxilla, the first permanent molar erupted first, followed by the
central incisor, the lateral incisor, the first premolar, the canine, the second premolar, and the second per-
manent molar. In the mandible, the central incisor erupted first, followed by the first permanent molar, the
lateral incisor, the canine, the first premolar, the second premolar, and the second permanent molar.

4. Tooth eruption occurred earlier in female compared to male by average of 0.19 year in the maxilla and 0.29
year in the mandible.

5. In both male and female, the hiatus (interval of rest) occurred between the emergence of lateral incisor and
first premolar in the maxilla while it was observed between the lateral incisor and canine in the mandible.
Male had a hiatus of 1.98 years in the maxilla and 2.90 years in the mandible, while the female s were
1.98 years and 2.40 years, respectively.

Key words : permanent teeth, eruption time, eruption sequence
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