51 3
I

=

| o

A

:];L_J-



ES S RSERE

-
B

NF

=

A

or

X

ol
g
HJ

o]
=4

2007 124



1ii

&l

v

TEEL Q@ OF.iiiiunitiiii it e

O

B!

i
i

3.

0

V.

)
w

%
il

_7U

38

T QO teruunntttuntttii s

Bo



Fig 1.
Fig 2.
Fig 3.
Fig 4.
Fig 5.
Fig 6.
Fig 7.
Fig 8.

Fig 9.

Eruption
Eruption
Eruption
Eruption
Eruption
Eruption
Eruption
Eruption

Eruption

ad A

rate of permanent teeth in the maxilla -« -« weveoeereererennnn. 12
rate of permanent teeth in the mandible ««-«rrererrerrrereenennens 12
rate of permanent teeth in the maxilla in male »«-+owereeereeeeees 13
rate of permanent teeth in the mandible in male------+-rreeeeee 13
rate of permanent teeth in the maxilla in female:-«-----+oeereeeees 14
rate of permanent teeth in the mandible in female ---+----------- 14
sequence of the PErmanent teeth- - - -« e reorerereneneiinians 18
sequence of the permanent teeth in male ««-«-woreeereereererene. 19
sequence of the permanent teeth in female »«=-«-rerererererererenens 19



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

10.

11.

12.

13.

® 2

Number and percentage of the sample by age and SeX «-+-rrorrererereeees 4
. Percentage of the erupted teeth in the maxillg «=-ovoreorerererererrreeenn. 6
Percentage of the erupted teeth in the mandible:«-««-w-eorerrrerrererennnnns 7
. Percentage of the erupted teeth in the maxilla in male:«-«--oxorererereeeees 3
Percentage of the erupted teeth in the mandible in male -----+errereereeees 9
. Percentage of the erupted teeth in the maxilla in female «-+----ceeeeee 10
Percentage of the erupted teeth in the mandible in female «-+---------- 11
. Eruption time Of PErMANENt tEEth <« «rwrvrorerrerrereieiiiics 15
Eruption time of permanent teeth in male «««««««xeeeeerrmmmmmmmmmmmmmmnniniines 15
Eruption time of permanent teeth in femalg:-«---roerrmrereremreeeennes 16
Comparison of eruption time in male and female «-+-rorrerererereeeeees 16

Hiatus (interval of rest) between the dental stage | (early transitional
stage) and stage 1l (late transitional stage) of tooth eruption in
dlfferent Studles ........................................................................ 26

Comparison of eruption time with previous studies::««««-«-«orerereereeenee 27

iii



ZE g0}

E-258m ool

ITA BEAT] R <A

Ao HEE o], A, AF, At wet A7l B EA 8 zpelrh o,
WA o] 1gHol YA AEHE FTA BE 9 AL A dF AE=
1933d Rogan & Kronfeld7} ®&3k Aolmz2 A 3=k ojdole] I3 WHE
BT Zol7k S & Avk wEkA ol Ao HHL = ofdole] JFA

BEAF S T, ol 271E WEEA

it

Pobum, ol Fuhs AT AEs}
Hlashe] Ato]E obri= Zolth,

ool 1998 dH-¥ 2005 A7kA AAMTHEtn ety Aopx| ol st

e

TS AN E-2Ssn (A ofdde] & 7 6 AlolA ' 12 A9
A 1307 W, oAk 1312 7, & 2,619 e ARE st A WEAT] H

wAol el A3 B g5 22 AEe dAT-

1. Adete]l A7 MEAr|s SEXE A 7 681 A, oA W 6.73 Al
ZAXE= Jd2 w778 A, oA w7.65 A, A= IR 91048 A, AAF TF9.92 A,

A1 &A= F2 9 9.76 Al, A=k 9 9.63 Al, Al 2 &A7A= EAF 9 10.66 Al



oz} vk 1049 Al, Al 1 oA A vF 6.39 Al A& 7 6.26 Al Al 2 A=

WA vE12.13 Al oA 7 12.03 A2 YEFST

2. Bote] GTH WEAVE FANE WU mE ARD Al AL
EMsS AT, W 608 Al oWl WEACHE AL FAY 5 AL SUAE

A 6.78 Al oA wE 6.65 A, A= @A vF 976 A, oAk 7F 9.05 Al
A1 &A= A v 9.82 Al, oA 7 959 A, Al 2 &A= HAF v 10.67 Al
oz vk 10.52 Al, Al 1 oAl A vF6.22 Al A& 9 6.12 Al Al 2 A=
A RE11L58 Al o4&} v 1114 Al 2 Yl

3. WEEAT A2 A 1 d7A, $EA, FHEA, A 1 &7A, AA,
A2 &27A, A 2 TR e, seb2 A, Al 1 A, SEA, AA,
AL aTA, A2 2TFA], Al 2TA] 2ol AT

4. BE ITFACNA FAEG qArE wy AEstiion, ek oF 0.19 A,
skt oF 0.29 Al WA WEsHAT

5. HY E5F Aot SHEAe AllaTA Abel, spet2 SAX| 9L AR Abo] e
FAZI7E A3, Y FATI= et 1.984d, shet 298, oAk Ao 1.98d,

stet 2,40 o] et

AE= & ITA, FSA7], VEEA



(29} 2, 1977). WA 2047 FWRE Aole] WEA|Y A B



SAEH A7 AgEdd o FueloA FEEAT. Gleiseret Hunt (1955),
Garn % (1958), Nolla (1960), Moorrees & (1963) <2 B dALE0] Xo}e
gyl M 3)3te ths] R skl o™, Rogan & Kronfeld (1933), Lavelle (1976),
Savara®} Steen (1978), Haggel Taranger (1986), Nonaka & (1990), Pahkala &
(1991), Parner % (200D)°] <G+ WEA7] L Aol Ois) R st
Tl = 7] (1963), = (1997), =+ (19977} % W= wisl Rusta, =
(1963)= 1512495 wide=z I3 #HEAZ 2 &A, FHe A 1979

19,355 & o= shof A s, Hek A4 (19742 2,800 e

fr

—_

7= WEA 7 & ZARSA T =3 oF (19792 100 S tiAo = 30703t

o\

HAdAATE Adstd Tdx, SHA 2 Ald7A9 BEA7] 2 ©A, 3

S (19892 71H< ez S F7ATe] WEeA, & (19842 10,1719

fu)

do2 JFx MEo U dTE Rtk I olF Iy oA RHud nie
A floen, AT He & (200Do] FHo WEAT dhal Bt ot
Gl thF AFE= A (2005)°] HuF A oo AF Ayl mnF
Aot = WA Agd F7A WE D AL FA A AE= 19334
Rogan & Kronfeld7} B1g Zo =2 A = ojdold Al A&3r]ole AT
Aleie] kel 7k it

uebA ol Ao EHE 3w ofdole] FFX| WEAIVIE FtaL, olE
o2 WESAE dotin, ol Iue AT A=t Aol Hlus| HiA

ol



I Ag 4

O
ok

7). ETAE

1998 W3E] 2005 @7k AMSE AFHSEY olA ol E-2F
(A gaAe ofdolE taoR FAANS ABSAL. T 6 AA T 12 A9

2619 % (7 1307 W, 0% 1312 o] ARE FHsIRoM Ay, 49 BxE

N

Table 1 3 2t Ao} WEol IFS v F d= AUAS] gla, AFdAY

BARATSES Ul FAAEI 42 F odolE tido=® S3a, wAAR

oM,
S
X0
Y
T
LI
I
r 2
+
1o
o
e
rr
oM,
o
rlr
bl
u_?_l:
>
N
)
52
32
£

L 7723



1)

TAAAE o

o) g-3te] o] o Hrh

Table 1. Number and percentage of the sample by age and sex

o
Ht
§
=
[kl
i
2

Atk (Fig 1-6).

Total (%) Male (%) Female (%)

6YOM~6Y3M 80 (8.32) 40 (8.60) 40 (7.86)

6Y4M~6Y 7™M 142 (17.53) 76 (17.67) 66 (17.37)

6YSM~6Y11M 133 (15.93) 59 (14.32) 74 (17.49)
7YOM~7Y3M 191 (19.6D) 94 (20.22) 97 (19.06)

TYAM~TYT™M 141 (17.41) 74 (17.21) 67 (17.63)

7Y8M~7Y11M 143 (17.13) 70 (16.99) 73 (17.26)
8YOM~8Y3M 187 (19.20) 88 (18.92) 99 (19.45)

8Y4M~8YT™M 132 (16.30) 70 (16.28) 62 (16.32)

8YSM~8Y11M 151 (18.08) 77 (18.69) 74 (17.49)
9YOM~9Y3M 144 (14.78) 69 (14.84) 75 (14.73)

9Y4M~9Y 7™M 105 (12.96) 55 (12.79) 50 (13.16)

9Y8M~9Y11M 115 (13.77) 61 (14.8D 54 (12.77)
10YOM~10Y3M 155 (15.9D 70 (15.05) 85 (16.70)
10Y4M~10Y7M 143 (17.65) 76 (17.67) 67 (17.63)
10YS8M~10Y11M 134 (16.05) 70 (16.99) 64 (15.13)



11YOM~11Y3M 177 (18.17) 85 (18.28) 92 (18.07)
11Y4AM~11Y7M 147 (18.15) 79 (18.37) 68 (17.89)
11Y8M~11Y11M 159 (19.04) 75 (18.20) 84 (19.86)
12YOM~12Y3M 40 (4.1D 19 (4.09) 21 (4.13)

Sum 2619 (100 1307 (100) 1312 (100)
3. TAAH

7z obgol e FH9to] L Fr WEA Y

square test @ Fisher’s exact test & A 33}

Aote] WA=

A8 A& SAS 9.1 ver. (SAS Inc, North Carolina)©. 2 <=3§3}ch.

EEL RN

50%<1

AH o=

2polE mlastz] 9fsf chi-



470E S9E Uie A" TOA ZF Aote] MEREES Ttk (Table 2-7).

WEWES - 2 AT PEF Aok | 7 APT AT Xobs x 100

Table 2. Percentage of the erupted teeth in the maxilla

%)
11 2 C P1 P2 M1 M2
6YOM~6Y3M 8.13 1.25 0.00 0.00 0.00 36.88 0.00
6Y4AM~6Y7TM 26.76 4.23 0.00 0.00 0.00 59.60 0.00
6Y8M~6Y11M 52.26 7.52 0.00 0.38 0.38 71.80 0.00
7TYOM~7Y3M 64.14 20.16 0.00 0.26 0.00 82.98 0.00
TYAM~TYTM 82.62 31.91 0.00 0.35 0.00 87.23 0.00
7TYSM~TY1IM 89.86 55.24 0.70 3.50 1.05 93.71 0.00
8YOM~8Y3M 95.99 73.26 1.60 6.68 1.34 98.40 0.00
8Y4AM~8YTM 98.11 84.47 4.17 8.71 114 98.48 0.00
8YSM~8Y1IM 99.67 88.74 8.61 14.57 5.30 98.01 0.00
9YOM~9Y3M 100.00  96.50 18.88 35.31 10.14 100.00 0.00
9Y4M~9Y7M 100.00  95.24 20.00 35.71 11.43 99.52 1.90
9Y8M~9Y11M 100.00  96.09 35.22 54.35 25.65 96.52 5.22
10YOM~10Y3M 100.00  99.03 57.42 67.74 33.55  100.00 6.45



10Y4M~10Y7M 100.00  98.95 61.89 71.68
10Y8M~10Y11M 100.00  99.63 69.78 85.07
11YOM~11Y3M 99.72 99.72 86.44 88.14
11Y4M~11Y7M 100.00  99.66 87.41 90.48
11Y8M~11Y11M 100.00  100.00  95.91 92.14
12YOM~12Y3M 100.00  100.00  92.50 92.50

44.41
60.07
74.01
77.21
82.39
83.75

99.65
99.63
100.00
100.00
100.00
98.75

15.03
13.06
25.14
27.89
40.57
51.25

I1=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

2) kot

Table 3. Percentage of the erupted teeth in mandible

(%)
11 12 C Pl p2 M1 M2
6YOM~6Y3M 56.88 16.25 0.00 0.00 0.00 52.50 0.00
6Y4M~6Y7M 75.70 33.80 0.35 0.00 0.00 76.41 0.00
6YSM~6Y1IM 87.97 54.51 0.00 0.00 0.00 86.09 0.00
7YOM~7Y3M 94.50 71.47 0.00 0.26 0.00 92.15 0.00
TYAM~TYTM 97.87 78.01 1.42 0.71 0.35 97.52 0.00
TYSM~7Y1IM 100.00  90.56 4.20 2.10 0.00 97.90 0.00
8YOM~8Y3M 100.00  94.12 5.61 4.01 0.80 98.93 0.00
8Y4M~8YTM 97.73 95.83 10.98 6.82 2.27 99.62 0.00
8Y8M~8Y1IM 99.34 97.35 26.16 14.57 4.30 98.68 0.00
9YOM~9Y3M 99.65 97.90 43.36 30.77 10.49 99.65 1.39
9Y4M~9Y7™M 99.52  100.00  42.86 30.00 11.90  100.00 4.29
9Y8M~9Y1IM 99.13 98.26 64.35 55.65 24.35 98.70 5.22
10YOM~10Y3M 99.35 98.06 75.81 65.81 3742 100.00  14.52
10Y4M~10Y7M 100.00  99.65 79.37 72.38 41.96  100.00  23.78
10Y8M~10Y11IM 99.25  100.00  88.81 85.07 58.96  100.00  22.76
11YOM~11Y3M 99.72 99.15 93.50 90.68 72.88  100.00  43.50
11Y4AM~11Y7TM 99.32 99.32 94.56 86.39 74.83  100.00  54.08
11Y8M~11Y11M 100.00  100.00  98.43 93.08 83.96  100.00  68.87



12YOM~12Y3M 100.00  100.00  97.50 98.75 85.00  100.00  76.25

[1=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
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Table 4. Percentage of the erupted teeth in the maxilla in male

(%)
11 2 C Pl p2 M1 M2
6YOM~6Y3M 3.75 2.50 0.00 0.00 0.00 35.00 0.00
6Y4AM~6Y7M 25.66 1.32 0.00 0.00 0.00 53.95 0.00
6YSM~6Y1IM 49.15 5.93 0.00 0.85 0.00 72.88 0.00
TYOM~7Y3M 61.70 13.30 0.00 0.53 0.00 85.64 0.00
TYAM~TYTM 81.76 27.70 0.00 0.68 0.00 87.84 0.00
TYSM~7Y1IM 87.14 50.71 0.00 3.57 0.00 90.71 0.00
8YOM~8Y3M 96.02 72.16 0.57 3.98 0.00 98.86 0.00
8Y4AM~8YTM 97.86 77.14 3.57 6.43 2.14 99.29 0.00
8Y8M~8Y1IM 100.00  85.71 6.49 14.94 5.19 96.75 0.00
9YOM~9Y3M 100.00  94.93 15.94 31.88 8.70 100.00 0.00
9Y4M~9Y7™M 100.00  91.82 11.82 29.09 8.18 100.00 1.82
9Y8M~9Y1IM 100.00  95.08 30.33 52.46 20.49 95.08 4.10
10YOM~10Y3M 100.00  99.29 48.57 63.57 34.29  100.00 2.86
10Y4AM~10Y7M 100.00  98.03 49.34 66.45 40.79 99.34 13.82
10Y8M~10Y11IM 100.00  100.00  61.43 82.14 55.71  100.00  10.00
11YOM~11Y3M 100.00  99.41 77.06 80.00 65.29  100.00  23.53
11Y4AM~11Y7M 100.00  100.00  83.54 86.08 70.25  100.00  27.22
11Y8M~11Y11M 100.00  100.00  94.00 92.00 78.00  100.00  36.67
12YOM~12Y3M 100.00  100.00  89.47 92.11 78.95 97.37 50.00

[1=central incisor, I12=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 5. Percentage of the erupted teeth in the mandible in male

(%)
11 2 C P1 P2 M1 M2
6YOM~6Y3M 50.00 11.25 0.00 0.00 0.00 43.75 0.00
6Y4AM~6Y7TM 70.39 28.29 0.00 0.00 0.00 66.45 0.00
6YSM~6Y1IM 86.44 50.85 0.00 0.00 0.00 85.59 0.00
TYOM~7Y3M 93.62 64.89 0.00 0.00 0.00 93.09 0.00
TYAM~TYTM 97.30 73.65 0.00 0.00 0.68 96.62 0.00
7YSM~7Y1IM 100.00  89.29 5.00 1.43 0.00 95.71 0.00
8YOM~8Y3M 100.00  92.61 2.84 341 0.57 97.73 0.00
8Y4M~8YTM 97.86 95.00 3.57 0.71 0.00 99.29 0.00
8Y8M~8Y1IM 100.00  96.75 15.58 9.74 3.90 98.70 0.00
9YOM~9Y3M 100.00  95.65 31.88 31.16 13.04  100.00 2.17
9Y4M~9Y7TM 99.09  100.00  33.64 20.00 8.18 100.00 2.73
9Y8M~9Y1IM 98.36 97.54 51.64 49.18 21.31 98.36 5.74
10YOM~10Y3M 100.00  98.57 62.14 60.00 37.14  100.00 7.86
10Y4M~10Y7M 100.00  100.00  72.37 65.13 36.84  100.00  23.03
10Y8M~10Y11M 99.29  100.00  85.00 85.71 57.86  100.00  21.43
11YOM~11Y3M 99.41 98.24 86.47 85.88 68.82  100.00  37.65
11Y4AM~11Y7M 100.00  100.00  92.41 80.38 66.46  100.00  39.24
11Y8M~11Y11M 100.00  100.00  96.67 92.67 80.67  100.00  68.67
12YOM~12Y3M 100.00  100.00  94.74 97.37  100.00  100.00  71.05

[1=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

_10_
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Table 6. Percentage of the erupted teeth in the maxilla in female

(%)
11 2 C Pl p2 M1 M2

6YOM~6Y3M 12.50 0.00 0.00 0.00 0.00 38.75 0.00
6Y4AM~6Y7M 28.03 7.58 0.00 0.00 0.00 66.67 0.00
6YSM~6Y1IM 54.73 8.78 0.00 0.00 0.68 70.95 0.00
TYOM~7Y3M 66.49 26.80 0.00 0.00 0.00 80.41 0.00
TYAM~TYTM 83.58 36.57 0.00 0.00 0.00 86.57 0.00
TYSM~7Y1IM 92.47 59.59 1.37 3.42 2.05 96.58 0.00
8YOM~8Y3M 95.96 74.24 2.53 9.09 2.53 97.98 0.00
8Y4AM~8YTM 98.39 92.74 4.84 11.29 0.00 97.58 0.00
8Y8M~8Y1IM 99.32 91.89 10.81 14.19 5.41 99.32 0.00
9YOM~9Y3M 100.00  97.97 21.62 38.51 11.49  100.00 0.00
9Y4M~9Y7™M 100.00  99.00 29.00 43.00 15.00 99.00 2.00
9Y8M~9Y1IM 100.00  97.22 40.74 56.48 31.48 98.15 6.48
10YOM~10Y3M 100.00  98.82 64.37 71.18 32.94  100.00 9.41
10Y4AM~10Y7M 100.00  100.00  76.12 77.61 4851  100.00  16.42
10Y8M~10Y11IM 100.00  99.22 78.91 88.28 64.84 99.22 16.41
11YOM~11Y3M 99.46  100.00  95.11 95.65 82.07  100.00  26.63
11Y4M~11Y7M 100.00  99.26 91.91 95.59 85.29  100.00  28.68
11Y8M~11Y11M 100.00  100.00  97.62 92.26 86.31  100.00  44.05
12YOM~12Y3M 100.00  100.00  95.24 92.86 88.10  100.00  52.38

[1=central incisor, I12=lateral incisor, C=canine, P1=the first premolar, P2=the second

premolar, M1=the first permanent molar, M2=the second permanent molar

_11_
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Table 7. Percentage of the erupted teeth in the mandible in female

(%)
11 2 C P1 P2 M1 M2
6YOM~6Y3M 63.75 21.25 0.00 0.00 0.00 61.25 0.00
6Y4AM~6Y7TM 81.82 40.15 0.76 0.00 0.00 87.88 0.00
6YSM~6Y1IM 89.19 57.43 0.00 0.00 0.00 86.49 0.00
7TYOM~7Y3M 95.36 77.84 0.00 0.52 0.00 91.24 0.00
TYAM~TYTM 98.51 82.84 2.99 1.49 0.00 98.51 0.00
7YSM~7Y1IM 100.00  91.78 3.42 2.74 0.00 100.00 0.00
8YOM~8Y3M 100.00  95.45 8.08 4.55 1.01 100.00 0.00
8Y4M~8YTM 97.58 96.77 19.35 13.71 4.84 100.00 0.00
8Y8M~8Y1IM 98.65 97.97 37.16 19.59 4.73 98.65 0.00
9YOM~9Y3M 99.32 100.00  54.05 30.41 8.11 99.32 0.67
9Y4M~9Y7TM 100.00  100.00  53.00 41.00 16.00 100.00 6.00
9Y8M~9Y1IM 100.00  99.07 78.70 62.96 27.78 99.07 4.63
10YOM~10Y3M 98.82 97.65 87.06 70.59 37.65 100.00  20.00
10Y4AM~10Y7M 100.00  99.25 87.31 80.60 47.76 100.00  24.63
10Y8M~10Y11M 99.22 100.00  92.97 84.38 60.16 100.00  24.22
11YOM~11Y3M 100.00  100.00  100.00  95.11 76.63 100.00  48.91
11Y4AM~11Y7M 98.53 98.53 97.06 93.38 84.56 100.00  71.32
11Y8M~11Y11M 100.00  100.00  100.00  93.45 86.90 100.00  69.05
12YOM~12Y3M 100.00  100.00  100.00  100.00  90.48 100.00  80.95

[1=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

_12_
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Fig 1. Eruption rate of permanent teeth in the maxilla.
max1=central incisor, max2=lateral incisor, max3=canine, max4=the first premolar, max5=the

second premolar, max6=the first permanent molar, max7=the second permanent molar
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Fig 2. Eruption rate of permanent teeth in the mandible.
manl=central incisor, man2=lateral incisor, man3=canine, man4=the first premolar, man5=the

second premolar, man6=the first permanent molar, man7=the second permanent molar
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Fig 3. Eruption rate of permanent teeth in the maxilla in male.

max1=central incisor, max2=lateral incisor, max3=canine, max4=the first premolar, max5=the

second premolar, max6=the first permanent molar, max7=the second permanent molar
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Fig 4. Eruption rate of permanent teeth in the mandible in male.
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manl=central incisor, man2=lateral incisor, man3=canine, man4=the first premolar, man5=the

second premolar, man6=the first permanent molar, man7=the second permanent molar
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Fig 5. Eruption rate of permanent teeth in the maxilla in female.
max1=central incisor, max2=lateral incisor, max3=canine, max4=the first premolar, max5=the

second premolar, max6=the first permanent molar, max7=the second permanent molar
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Fig 6. Eruption rate of permanent teeth in the mandible in female.

manl=central incisor, man2=lateral incisor, man3=canine, man4=the first premolar, man5=the

second premolar, man6=the first permanent molar, man7=the second permanent molar
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rr
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(Table 8-10), Yuizre] w=A]7]= chi-square test @ Fisher's exact test =

Hl s et (Table 11).

Table 8. Eruption time of permanent teeth (year)

Tooth Maxilla Mandible
Eruption time Eruption time

11 6.76 -

12 7.72 6.72
C 10.01 9.57

P1 9.71 9.72

P2 10.58 10.62

M1 6.32 6.25

M2 12.09 11.33

I1=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 9. Eruption time of permanent teeth in male (year)

Tooth Maxilla Mandible
Eruption time Eruption time

I 6.81 -

12 7.78 6.78
C 10.48 9.76
P1 9.76 9.82
P2 10.66 10.67
M1 6.39 6.22
M2 12.13 11.58

[1=central incisor, I12=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 10. Eruption time of permanent teeth in female (year)

Tooth Maxilla Mandible
Eruption time Eruption time

11 6.73 -

2 7.65 6.65
C 9.92 9.05

P1 9.63 9.59

P2 10.49 10.52

M1 6.26 6.12

M2 12.03 11.14

[1=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 11. Comparison of eruption time in male and female

Tooth Maxilla Mandible
Difference(yr) p-value Significance Difference(yr) p-value Significance

I1 0.08 0.1442 NS - 0.0168 *

12 0.13 0.0014 * 0.13 0.0002 &

C 0.56 <.0001 * 0.71 <.0001 *

P1 0.13 0.0019 * 0.23 <.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 * 0.44 0.0001 *
Difference = male — female

*statistically significant at 95% level of confidence

[1=central incisor, 12=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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11 ket A 1 474

WEAN7I= GA BF 9.82 4], oAk v 959 M= 27} W] W EskH
12. ket A 2 474

WEA7I= A v 10.67 Al, o4 2F 7F 1052 A2 o &7} W] vi &Skt
13. skt A 174

WEANTI= GA BF 6.22 4], A W 612 A2 oAA7F we] gEskH
14. sk} A 2 ti 73]

WEAN7I= A BF 1158 Al, oAk ®E 1114 A2 o &7} we] <53t

gokel G7H WEEAE A 1 gTA, FAA, FA, A 1 £, AA,
A2 £2FA, A 2 WA #olUm, Sehe FAA, A 1 PA, ZEA, A,

Jo}

A1 &R, Al 2 272, A 2 dFA Eolhey, gt Al 1 o739k S4A,

o>‘

Ax e} Al 1 ATA, Aot A} A 2 2T, ek A 1 thEA e} SAA, shop

AR eF A1 27A Abole] TAAR] FoAt= M (Fig. 7-9).

—
— e
— a3

[ | Maxilla

|5 |? Mandible

14 1 i
I
4

[
3

(=3}
[+ ]

Fig 7. Eruption sequence of the permanent teeth.
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6 1 2 4 35 7 "
| |I |I | I | | I| | | ey
! 5 2 34 5 7 Mandible
Fig 8. Eruption sequence of the permanent teeth in male.
6 1 2 43 5 T .
—L | e | | Mazilla
186 2 3 4 5 7 Mandible

Fig 9. Eruption sequence of the permanent teeth in female.
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T At
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+=2HS o)\t (Masslere) Schour, 1941). guHld o2 oo wW=AA (moment
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at. & d7oAs 24 i AR 718 B3F U AR Jezd
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3182 "ol ¢lom, D-aspartic acid7b A|®e A&E7F 2 F d=Ad il
AFEHAoY ol A7EA] A% AF A WA &gt (Gillard 5, 1990).
2ol WMo PIFL HAE LAE 94HF FHIHAE Loyt A

(follicle)e] g%, A= AR, AZ F9 drxde o4d, Ax=9 44,



fotd o] A, A F2, AFAUe AR # AR T oI
A A=Ak (Cahill#} Marks, 1980; Sutton¥} Graze, 1985)
Aot WEAZI= FA, FAY 2rEE Be WRE, Aok, YA, EF,
Aot Fef o), 94 BY Fo =47 add AE, JAF, V15, SAA AA,
Ao A, Uiy o), AR, AAAE Fo HalH a9l 9 AU 55T
A, AAAA 29, AW e FA F A T SA A aded oA
&S W=t} (Kochhare} Richardson, 1998)
Aot &L AFTA7E EASH dubHor ZQlo] wWijlHn WEAZ|eF L&
£27 w2t Garn 5 (19738 3RS Hlm FQlo] FAFSY wWijle] Hs)
Hol7t WA WEHT T S, Friedaender 5 (19692 9=, U8, @xEgo}
T FEHS o] w2 AYET O8] X ofxelzlel e o] A ofof A
WEAZI7F whEnar Baste] ARRAA ARl alR T /IFe] o7t Fasital
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HAEAHES Fo3td I Ao wWEo] Wtz (Wagenenyt Hurme, 1950),
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e AT BZEZHES FAIE E;okAe AlZISE @A Ejope] Aot W&
A7 9k dAgtkal @tk (Morrees 5, 1963). g Baume (1954 A% 3= &3}
A 2] WEd dFS o R

Aol Aop-Ay xrEEE G WWEATISE Aol 9tk Filipsson
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A A3lo|= XAZ%Z (precocious puberty), AT%%5 3= (acrodynia), 773
71582 = (hyperthyroidism), A <J4t& 4= (hypophosphatasia) o] 1o,
WEAAL & =357 (Downs syndrome), H=ZF7Hold A= (Cleidocranial
dysostosis), A 715 A3sE (hypothyroidism),  H3t5eA 7| BAEE
(hypopituitarism), F7H¢FHo]== (Crouzon syndrome), SZFLluiAA olFA=
(Ellis-van Creveld Syndrome), 7}=4 Z%<- (Gardner syndrome), A|-24-+&%
(gingival fibromatosis) & #H&o] Ut}

T bl B4 st AHoA AR BEo] AAdHE AFol vt s
(Virtanen &, 1994), 71§ % Ao} Ao FFES Fol dd 715 A= AbES

o} d&xzrF ¢ wEgvx BuEQu (Friedlaendere} Bailit, 1969). =3
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ATolMs A AlaFA e AAke] AZHTFA7E Feto] sttt T WA
W Z3F3A Tt (Table 8, 13).

G2 BEAZI Ao FH-SF e Aolrt e AR YA s &
ATAME dH 25 #9537 SAA] FelAs gl 28y A e=w
Aop Mo H9AE FTF B F Utk WAl 6 AL7AY Aole AFAH
Zlojw Ao FxH, 7|5d IFE FA Gttt WEo dAAZd o

AToNA RES o7l Yokn BusAT, RHe] ATAE o

e

sl AFsA T Steggerdael Hill (1942), Tomes (1859)+ = X|ol7} WA

S

o] ®HA
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o
+

rr

e
e
o
Kl
o

13+9 3, Bean (1914)& R x|ol=

J

BEFTG Bustyon, Cattel (1928) 53] et AliaTX oA wlgiA A o]
AR AT (Heikkinen &, 2001D). 28y o83 Aole % =om,
AAF A ko, Aotell wet trefeAl vEld & Jlem® HpAolrt kil
H7]= oyt (Stewart, 1982).

A= 22Ae] ndr] (early and late transitional stage)$t F3#]7] (hiatus)7}

15
rr

Atk F, 1A= Ald7Aek 82 5 FHAE xFsiH, 2dA= AA,

A\

ATA, A2NTAE TP B AT A% 7 BACNA WEeA ] FRAtol
Aotk 5 WU EF 1wsE doke AlnTx, F4X, 4A &, sere
FAA, AT, AR woldx, 20AE ke ALLTR, AR, A2ETFH,
AANTEA <, sere AR, ALLTH, AT, ANFH solrh Aote
4%} A1aTH Abel, stete ZAASE AA Aolel FAZI7H AUk P

FAZI= et 1.98d, skef 2.98d0] ol ofxk= Aot 1.98'd, shet 2.40d o).



ol

FAZIE v 25 Ageto]l stofrn @skal, shebel FAVIE ARG EAE
Ao, getollds stetol mls) Fzte zteolrh A4 ke Aoz gz on,
ol A (1963), & (1984), 7 (2005)¢] A2} AR Aot} (Table 12).

3

A

rr

gy 25 Aok AldTA, F2A, SEA, AlaTA, dA,

il
i

A2aTH, AT <=, sehe FAX, ARPA, FAH, AA, A1LTH,

32
et

WA 7= Table 8, 9, 103 #th Aot

olglaL, 3

o

A2&TA], A2 A
AR} AR TA, et AR AlaTA, Aot AR A2aTA, shed

A2 oF S-A), shet AA|of AllaTA] Aol o) FAAR] Fofake= AT

Table 12. Hiatus (interval of rest) between the dental stage 1 (early transitional
stage) and stage 1l (late transitional stage) of tooth eruption in

different studies (year)

Maxilla Mandible
Males Females Sex Males Females Sex
difference difference
Present 1.98 1.98 0.00 2.98 2.40 +0.58
study
7 (2005) 1.44 1.92 -0.48 2.84 2.33 +0.51
T (1984) 1.84 1.76 +0.08 2.85 2.54 +0.31
2+ (1963) 2.00 1.75 +0.25 3.00 2.37 +0.63

Sex difference = male - female

gotel wWEeAE A (1963), B (1984), 7 (2009)° Azl XA
et tE d7odAs AldTAZE $4A 2 ®MA AEstes Je=
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Table 13. Comparison of eruption time with previous studies

(year)
Logan & ZE A (2005) Present study (2007)
Tooth  Kronfeld RS AL
(1933) (1963) (1984) male female male female
1 7-8 8.04 7.47 6.81 6.78 6.81 6.73
12 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
Maxilla P1 10-11 10.87 10.52 9.74 9.90 9.76 9.63
p2 10-12 11.70 11.38 10.87 10.41 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
11 6-7 6.91 6.61 6.00 6.06 - -
12 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
Mandible 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 5.75 6.22 6.12
M2 11-13 12.37 12.45 11.92 12.17 11.58 11.14

I1=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
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Abstract

Eruption time and sequence of permanent teeth

in students from E—elementary school

Kwon Joung Hyun, D.D.S.

Department of Dentistry
The Graduate School, Yonsel University
(Directed by Professor Hyung Jun Chol, D.D.S., Ph.D.)

The eruption of teeth is a series of event occuring in close relation with
chronological age, sex, and ethnic origin. Although the overall pattern and
sequence are similar in the same group, there are variations in eruption time for
each individual tooth. However, data about tooth eruption time and root
morphogenesis most commonly used in the clinic are those studied by Rogan &
Kronfeld (1933), which are more than 70 years old.

The purpose of this study is to update the most commonly used data about
tooth eruption pattern, which does not distinguish differences among ethnic and

socio-economic groups. We gathered data from E-elementary school students,
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who visited the Yonsei University Dental Hospital between 1998 and 2005; 1307
boys and 1312 girls with the age ranging from 6 to 12 years old. Data was
evaluated and analysed to determine eruption time of individual permanent tooth

and eruption sequence. 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 years 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.
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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 permanent 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 occured 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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