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A STUDY ON THE ERUPTION TIME OF PERMANENT
TEETH WITH THE ERUPTION PHASES IN KOREAN-I.

— Studies on the eruption phases of permanent first molars—

Sung Chang Chung, D. D. S.
Dept. of Oral Diagnosis, College of Dentistry, Seoul National University.

= Abstract=

In order to evaluate the normal eruption time of the Korean permanent teeth,the

author had examined the eruption phases of permanent first molars in 778 male and

653 female children aged from 5 to 9—year old and analysed.

The eruption was divided into 4 phases;the tips of the crown can be seen, the full

occlusal surface of the crown can be easily seen, the crown is not in contact with

its antagonist, and the crown is in contact with its antagonist.

1.

The obtained results were as follows:

It seemed that percentage of the erupting and erupted permanent first molar in

female by age was higher than that of male,

In general, percentage of the erupting and erupted lower first molar by age was

higher than that of upper first molar.

. In the correlation of age with the eruption phase, the regression equations were

“y=0.43x+5.61" on male upper first molar, “y=0.41x+5.60"on male lower first

molar, "v=0.44x+5.47" on female upper first molar,and “y=0.38x+5.57" on

female lower first molar respectively.
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M. RELA

1. MERES & FRN & £ 1KAKS B HR(Hitidhq &F 3 HHETF §

43R) ¢ Table 1. 3} Table 2. 9} Zob4l, HEe EFA 451 KEES #HHEL 5.0~5.5
EAA 2.71%, 5.5~6.08% A 32.03%, 6.0~6.58%l4 52.03%, 6.5~7.08 o4
56.94%, 7.0~7 .58l A 72.56%, 7.5~8.08%l4 97.77%, 8.0~8.5i%el4] 98.43
%, 8.5~9.08A 100%°19l 2, T3H 1 AEKS| HHEL 5.0~5.58N 4 9.46
%, 5.5~6.08 A 47.086, 6.0~6.5F 14 70.56%, 6.5~7.0&A 75.46%,
7.0~7 58l 4] 84.03%, 7.5~8.08o\ A 97.77%, 8.0~8.58 ¥ 8.5~9.0i% o4
100%0191 3, RS L% M1 AAK HiRE 5 0~5.5844 11.29%, 5.5~6.0
Bl A 43.80%, 6.0~6.58l A 57.54%, 6.5~7.084 72.85%, 7.0~7 .54
76.27%, 7.5~8 .08k A 97,67%, 8.0~8.55kol 4 96.55%, 8.5~9.0@&s4 100%
olgde=, TFH H1KFEY AHMEE 50~5.5md4 20.97%, 5.5~6.0l 4
69.07%,6.0 ~6 .58 A 77.37%, 6,5~7.0ia)A 88.74%, 7.0~7.5&ell4 89.83%,
7.5~8.0 #ol]4 1009%, 8.0~8.58%o 4 98.28%, 8.5~9.08c4 100%¢°] 3ttt
SR o R Mol BEA #kol WHE # 1 AAKS HiHRe BREc LRAA,
B THRAA ¥ HRe 2 gch

Table 1. Number and percentage of the erupting anl erupted permanent first molar by age  (male)

Tooth Upper right first molar Upper left first molar Total

Erupting &  Non-eruption Erupting & _ Non-eruption Erupting &  Non-eruption
\ erupted teeth erupted teeth erupted teeth

Age N (%) - N{%) N{ N (%) N{(% N N (% N (% N
5.0-5.5| 1(2.70)  36(97.30 37| 12700  36(97.300 37| 2(7)  72(%7.29 ™4
5.5-6.0| 34(30.00)  69(69.99 103 | 32(3.07)  71(68.93)  103| 66(32.03  140(67.97) 206
6.0—6.5[104(52.79  93(47.2) 197 [101(5.27)  96(48.73) 1971 205(52.03)  189(47.97) 3%
6.5-7.0 |123(56.94)  93(43.06) 216 |123(56.94)  93(43.06)  216|246(56.94)  186(43.06) 432
7.0-7.5[105(7 292)  39(27.08) 144 |104(72.20)  40(27.78) 144 200(72.56)  79(27.44) 288
7.5-8.0 | 4(97.78) 1.2 45| 49778 12.22 45| 88(91.71 2223 %
8.0-8.5| 32(100.000 0 32(319%.8) 10313 32| 63(%8.43) 1(L.50 64
8.5-0.0{ 2(100.00 0 2| 2(100.000 0 2| 4(100.000  0(0.00) 4
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To;)th Lower right first molar Lower left molar Total
Erupting &  Non-eruption Erupting &  Non-eruption Erupting &  Non-eruption
erupted teeth N | erupted teeth N | erupted teeth N
Age N (%) N (%) N (%) N (%) N (%
50-5.51 4(10.80)  33(89.19) 37 381 34(91.89) 37 7(9.46) 67(N.3 74
5.5-6.0| 49(47.57)  54(52.43)  103| 48(46.60)  55(53.40)  103] 9(47.08)  190(52,92) 206
6. 0—6.5| 141(71.57)  56(28.43) 197 137(69.54)  60(30.46) 197! 278(70.56)  116(29.44) 3%
6.5-7.0[ 164(75.93)  52(24.07) 216 [ 162(75.00)  54(25.00) 216 326(75.46)  106(24.54) 432
7.0-7.5]122(84.72)  22(15.28) 144 |120(83.33)  24(16.57) 144 242(84.03) 46{15.97 288
7.5-8.0] 44(9 778 1(2.22) 45| 44(97.78) 1(2.22) 451 88(97.77) 2(2.23) 90
80-8.5] 32(100.000 0 32 {32(100.00) 0 32| 64(100.00) 0 o
8.5-9.01 2(100.00) 0 2 1 2(100.00) 0 21 4{100.00) 0 4
Table 2. Number and percentage of the erupting and erupted permanent first molar by age {Female!
Tooth Upper right first molar Upper left first molar Total -
Frupting &  Non-eruption Erupting &  Non-eruption Erupting & Non-eruption
N erupted teeth N erupted teeth N erupted 1eeth
Age N (%, N (%) N (%) N (%) N %
5.0-5.5131  4{12.90)  27(87.10) 3 3(9.68 28(90.32) 62 TiIL29 55(88.71) 1
5.5—6.0197 43(44.33)  54(55.67) 97 42(43.36)  55(56.70) 194 85(43.800  109{56.20!
6.0—6.5[179 101(56.42) ~ 78(43.58) (179 105(58. 74(41. 34) 58 206(57.54)  102(42.46)
6.5~7.0(151 109(72.19)  42(27.81)  |I51 111(73.51)  40(26.49) (302 220(72.85i §2(27.15)
7.0-7.5]118  90(76.27)  28(23.73) |118 90(76.27)  28(23.73) 236 180(76.27) 56(23.73)
7.5-8.0143 42(9.67) 1(2.33) 43 42(97.6D) 1(2.22) 86 84(97.67) 2(.33)
8.0—8.5129 28(%.55) 1(3.45) 29  28(%.55 1(3.45) 58 56(96.55) 2(3.45)
8.5-9.0{ 2 2(100.00 2 2(100.00) 4 4(100.00) 0

—
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Tooth Lower right first molar Lower left first molar Total
Erupting &  Non-eruption Erupting &  Non-eruption Erupting &  Non-eruption
N erupted teeth N erupted teeth N erupted teeth
Age N (%) N (%) N (%) N (%) N (%) N (%)
50-5.5131  6(19.35)  25(80.65) 31 7(22.58  24(77.42) 62 13(20.97)  49(79.03)
5.5-6.0197 59(60.82)  38(39.18) 97 7B(77.32)  22(22.68) {194 134(69.07  60(30.93)
6.5—7.0179 136(75.98)  43(23.02) 179 141(78.77)  38(21.23) |358 277(77.37)  81{22.63)
6.5—-7.0 151 134(88.74) 17(11.26) {151 134(88.74)  17(11.26) |302 268(88.73)  34(11.26)
7.0-7.5118 106(89.83)  12(10.17) [118 106(89.83)  12(10.17) |236 212(89.83)  24{10.17)
7.5-8.0143 43(100.00) 0 43 43(100.00 0 86  86(100.00) 0
8.0-8,5{29 29(100.00) 0 29 28(9%. 55 1(3.45) 58 57(98.28) 1(1.72)
8.6—9.0 2 2(100.00) 0 2 2(100,00) 0 4 4010.000 0 100.00)
2. BERES B 1 KAKRY ZHBH kot B%RE Table 3~6 3 Fig. 1~ 43}

Aokch. B) BIEO) BT H 1 KAK ¥ FE &1 AEIK A ER L iR o) Y
h ARG KT 63 0.3l  MB B o] y=0.43x+5.61 % y=0.41x +5.60

ol om R ¥ M1 AMAN U T &1 AHENA EWal B Lo BYR
+ HBREK-E 0.29 9 0.270| 3, MBHHRol y=0.44x+5.47 % y=0.38x15.57
ofgl e},
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Table 3. Kelation between the eruption phases and ages in male.

i[ Teeth Upper right first  molar Upper  left  first molar
S | 2 3 f [T | 1 2 3 4 | Toul
;AG? group| N{% tm%) i N(% tm%)| N(% £ m%B)|N(%tmk) [ N N(%tm%)|N(%tm¥)| N(% Lmb) N(%tm%)| N
5.0~5.5 i 1
|
5.5~6.0 13 4 13 4 H 10 3 15 4 R
38.248.3 [11.815.5 [38.248.3 [11.815.5 31.348.2 | 9.4%5.2 |46.918.8 | 12.55.8
6.0~6.5 22 16 Y] 24 1M 2 14 3 4 101
21.244.0 |15.413.5 140.434.8 {23.114.1 2.8t4.1 [13.913.4 [37.644.8 | 26.744.4
6.5~7.0 9 2 58 A 123 12 17 58 % 123
7.312.3 |17.9%3.5 |47.224.5 127.614.0 9.812.7 |13.8+3.1 |47.244.5 | 29.324.1
7.0~7.5 10 10 42 43 105 12 11 3 42 104
9.5£2.9 | 9.542.9 [40.0+4.8 |41.0+4.8 115431 |10.6£3.0 |36.554.7 [41.314.8
7.5~8.0 2 18 24 4 1 2 18 A) 44
4.513.1 |40.927.4 [54.5%7.5 2.3+2.3 | 45331 [40.947.4 | 123275
ﬂ. 0~8.5 3 15 14 2 1 1) 16 3l
9.4£5.2 [46.9£8.8 {43.818.8 3.2£3.2 145.248.9 | 1.619.0
8.5~9.0 2 2 2 2
|
Total 54 58 188 145 445 51 48 182 151 43U
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Table 4. Relation between the eruption phases and age in maie.

»

Teeth Lower  right first molar Lower left first molar

Erwption | P 3 ¢ | Tou ! EE ¢ [ Tow

phase

Age groupN(% t m%)| N(% T %) | N(% £ m%)| N{% + m%) N Ni% 2 m%)| N(% 1 m%)| N(%tm%)|N(%tm%) N

5.0~5.5 1 1 4 6 1 1 1 4 7
16.7115.2 |16.7£15.2 1 66.7+19.2 14.3113.21 14.31£13.2 | 14.3+13.2 |57. 11 18.7

5.5~6.0 18 5 18 18 59 16 8 18 3 75
30.5+6.0 | 8.5£3.6 [30.516.0 |30.5£6.0 213147 110.7+3.6 | 24.024.9 [44.015.7

6.0~6.5 20 2 43 4 136 2 3 47 41 141
14.74£3.0 [21.3£3.5 |31.614.0 |32.4+4.0 156131 122.013.5 |33.3+4.0 |29.1+3.8

6.5~7.0 6 26 48 54 14 6 2% 49 53 134
45118 (19.413.4 [35.814.1 (40.314.2 45118 (19.413.4 [36.6+4.2 [39.6%4.2

7.0~7.5 5 15 3 49 106 5 18 3 5 106
47120 |14.243.4 134.914.6 |46.214.8 47121 117.0£3.6 130,245 |48.114.9

7.5~8.0 1 i 12 29 43 | 4 9 30 43
2.312.3 | 2.3%2.3 127.956.8 |67.417.1 | 9.314.4 120,916.2 169.8%7.0

8.0~8.5 1 10 18 pa 8 20 28
34134 1345488 [62.149.0 28.618.5 [71.4%8.5

8.5~9.0 2 2 \ 2 2

t Total 50 8 169 218 515 50 88 164 24 536
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Table 5. Relation between the eruption phases anc age in female.

Teeth Upper right first Boler Upper left first molar
Erupting
phase 1 2 3 ] Total 1 2 43 4 Total
:rgo::p N(%1tm%)| N(%tm%) N(%Lim%) N(%im%ii N N%1tm%) N(%tm¥%)| N(%tm¥%) N(%im%)| N
5.0~5.5 1 1 2 4 1 2 3
25.0121.7 {25.0421,7 {50.0125.0 R.3220.1( 66.7120.1
5.5~6.0 9 6 18 10 43 9 5 17 11 2
20.916.21 {14.015.3 [41.917.5 |23.316.4 21.416.3 | 11.915.0 |40.5%7.6 | 26.216.8
6.0~6.5 10 2 37 k74 101 13 23 41 28 105
9.9£3.0 |21.8+4.1 {36.614.8 [31.714.6 12.413.2 [ 21.9124.0 |39.0£4.3 |26.714.3
6.5~7.0 9 19 39 32 109 8 2 52 3 1
8.3+2.6 (17.413.6 |45.014.8 |29.4%4.4 7.212.5 | 18.0~3.6 |46.814.7 [27.014.3
7.0~7.5 3 12 39 36 %0 3 10 40 ki %0
33119 [13.3+3.6 |43.315.2 [40.015.2 33119 | 1L143.3 |44.425.2 [41.1%5.2
7.5~8.0 1 3 12 26 42 4 12 % 2
24124 | 71240 [28.627.0 {51.919.1 9.514.5 [28.617.0 |61.917.5
8.0~8.5 10 18 28 1 9 18 /]
387191 [64.319.1 3.613.5 [32.128.8 {#4.319.1
8.5~9.0 2 2 1 1 2
Total R 63 166 158 419 3 63 173 14 423
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Table 6. Relation between the eruption phases and age in female,

Teeth Lower right first  molar Lower left firt malar
Erupting
phase 1 2 3 4 Total 1 2 3 4 Total
:rg:up N{%m%) IN(%tm%)| N(%tmo)| N(%tm})| N N(% T m%)|N(% 2 m%)| N{% tm%)| N(% + m%) N
5.0~5.5 1 2 1 4 2 1 3
2504217 [50.0425.0[25.0+21.7 66.7427.1133.3127.1
5.5~6.0 23 5 14 7 49 18 4 17 9 48
46.9%7.1 [10.2£4.3 |28.6%6.5 |1 43%5.0 3.517.0 | 8.314.0 [35.416,9 |18, t5.6
6.0~6.5 28 17 55 41 141 26 15 55 41 137
19.93.4 1121127 [39.044.1 [29.143.8 19.043.4 ]10.922.7 1401442 [29.943.9
6.5~7.0 14 3 65 52 164 15 30 61 5 162
8,5+2.2 120.1£3.1 [39.6£3.8 [31.7£3.6 9.3%2.3 |18.5%3.1 |37.743.8 |34.6¢3.7
7.0~7.5 7 23 40 52 122 8 20 44 48 120
7R 1189435 |32.8%4.5 |42.614.5 6.7£2.3 [16.743.4 {36.714.4 {40.0145
7.5~8.0 1 2 12 29 44 2 13 2 44
23123 | 45231 203567 [65.947.1 45831 [29.516.9 (659071
8.0~8.5 2 10 Ky 32 2 12 18 32
6.314.3 [31.348.2 |62.5¢8.6 6.3+4.3 137.518.6 |5%.318.8
8.5- 9.0 2 2 2 2
Total 73 83 198 204 558 67 7 24 204 58
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Age
(year) 81
,| 0mrs L '
6 E
r=0.31
5 1 n=883
LQ/\M\M
T L] B J A S ] é ) a
1 2 3 4 Eruption phase ! 3 Eruption phase
Fig. |. Correlation of age with eruption phase Fig. 3.Correlation of age with eruption phase
on upper first molar{male) on upper first molar(female).
Age
(vear) 81
1 2 3 4
Eruption phass
Fig. 2. Correlation of age with eruption phase Fig. 4 Correlation of age with eruption phase
on lower first molar(male). on lower first molar(female).
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V. 5% % #i%

BRKA o2 e MtAR2 Wxlel —ist Hltsld Nl BERS v By o
W7 WA diol Bl B E EHo] olokr] & 4 ol 2RalE AHetn
BE7A9 PR e KMo BF 7L fitidel Hille] 2 HEEA = £ gl
5 o} o] FHEHHE Rol IEHER AHHEFHAS MiBsleol B9 Ml Artz B
sl ot

g S Carlos(1965)®, Orner(1973)", Infante (1974} F-& o] Mithihal WF
o=l B Bithal o) BIREFNE Wi HFHAE 4boket.

el EEE HHEEE £ Fls) BB AR S 4B sty & B
REBI 2 iiESAE WA Sshach. =g kAES LA BEE 5 ¢ dv o8
FEFholw AW abrlkE RET MY Ao 4 zdslef olef MBAsIL = KAWF
4 BEE Hithsle B 1 AEKE FRABZ Ret ot

223 81 KEIRS MMk =& RS FRAA vl KRAA, LM Beb T
WA w2 HEE Rx, Bkl el £Rd st B, £° % Carlos’
e 4F7 BFuc Rdkscn s d oy EEe| BiRdl Kepd Hitwo e Bl
o v Aoz Jebuteh

Boer(1972) + % 1 K&K 7L KBRS thfEsle ZEPiliol o|2rlizAx+ BAd =et 1
~ 4@ o] ATECH. shglovt BE ool Kl il HEFER 5fhiw 5~ 97t
A JrRIE A riksle] ol et

V. ¥ R

EEE MEA kAR EREY A HESNE 87 Aste ARG BiEste 5
~ 9k Y X ¥ ER¥K RE 43AE HRes ETELGH B—XriM 2
Mol 8 MithE 9 WHEEER PR B8R, g o) obg ol 22 KR o
et
1. W ol =2 H— KPS BiHEe BRI ¥oh &RalA, =3k Bl ¥ T

Bl 4 ket

1o

2. FHeSH W KIVHES g AR SlSl MBS 2ol 4, BRET H1KIHKY MEHE
A2 y=0.43x+5.61 o} ] 1L, THEE KRl A& y=0.41x+45.600) ¢l =, &6 L
ALK M) A = y=0, 44x+5.470] g oo FH FHIKIHEAN A= y =0, 38x+5. 57
o] 9l t}.
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