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Table 1. Distribution of the number of subject

Age Male Female Total
2 1 2 3
3 18 11 29
4 32 29 61
5 31 26 57
6 46 23 69
7 67 28 95
8 52 31 83
9 42 25 67
10 28 18 46
11 18 17 35
Total 335 210 545
6
5
4
3
2
1
Fig. 1. Eruption scores of first permanent molars.
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Fig. 2. Calcification stages according to the technique by Gleiser and
Hunt(1959).
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Table 2. Intraobserver analysis of first molars using Spearman correlation
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Table 3. Spearman correlation coefficients of eruption score between

coefficient upper and lower first molars for males and females
Spearman correlation Sig. UR UL LR LL
Teeth . .
coefficient (2-tailed) Male
Eruption stage UR 997(**) .000 UR 1.00 918(**) .843(**) -
UL 994(**) .000 UL 918(**) 1.00 - .848(**)
LR 999(**) .000 LR .843(**) - 1.00 .960(**)
LL 998(**) .000 LL - 848(**) 960(**) 1.00
Calcification stage UR 974(*%) .000 Female
UL 951(**) .000 UR 1.00 952(**) 876(**) -
LR .990(**) .000 UL 952(**) 1.00 - .897(**)
LL 998(**) .000 LR .876(**) - 1.00 .965(**)
UR: upper right first molar, UL: upper left first molar, LR: lower right LL - 897(**) 965(**) 1.00

first molar, LL: lower left first molar, **p<0.01

UR: upper right first molar, UL: upper left first molar, LR: lower right
first molar, LL: lower left first molar, **p<0.01
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Table 4. Spearman correlation coefficients of calcification stage between
upper and lower first molars for males and females

UR UL LR LL

Male

UR 1.00 T99(*%) 615(*%) -

UL T99(**) 1.00 - AT8(**)

LR 615(**) - 1.00 941(**)

LL - AT8(**) 941(*%) 1.00
Female

UR 1.00 TJAT(*F*) A6T(**) -

UL TJAT(**) 1.00 - 311(*%)

LR A67(**) - 1.00 965(**)

LL - 311(*%) 965(**) 1.00

UR: upper right first molar, UL: upper left first molar, LR: lower right
first molar, LL: lower left first molar, **p<0.01
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Table 5. Paired-t Test of calcification stage and eruption score of first permanent molars between right and left, according to age

Age
3 4 5 7 8 9 10 11
UR,UL C 0.942 0.97 0.252 0.061 0.131 0.609 0.409 0.28 1
E 0.712 0.07 .038* 0.203 014* 0.26 0.321 0.323 1
LR,LL C 0.326 0.175 0.217 0418 .001* 0.32 0.182 0.103 0.487
E 0.264 0.083 0.597 0.09 0.181 1 1 1 1

UR: upper right first molar, UL: upper left first molar, LR: lower right first molar, LL: lower left first molar, C: calcification stage, E: eruption score,

*p<0.05

Table 6. Mean eruption score of first permanent molars, according to age

Eruption score

Age Male Female
UR UL LR LL UR UL LR LL
2 6 6 5 5 5 5 5 5
3 52 52 4.7 4.3 52 5.1 45 45
4 4.3 47 4.1 42 4.8 4.6 3.8 39
5 43 4.1 32 32 43 42 29 29
6 2.8 2.7 1.8 1.9 22 22 14 1.5
7 1.6 1.6 1.1 1.0 1.9 1.7 1.0 1.0
8 1.3 12 1.0 1.0 12 1.1 1.0 1.0
9 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0
10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
11 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

UR: upper right first molar, UL: upper left first molar, LR: lower right first molar, LL: lower left first molar
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Fig. 3. Mean eruption score of first permanent molars, according to age.

Table 7. Mean eruption score, according to the calcification stage
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Fig. 4. Mean eruption score, according to the calcification stage.

o Eruption score
Calcilcanon Male Female
R UR UL LR LL UR UL LR LL
1 5.5 54 5.0 5.0 53 5.0 4.7 4.7
2 5.1 5.1 4.7 49 5.1 5.0 5.0 5.0
3 4.7 4.6 4.0 43 4.9 4.8 43 43
4 49 4.6 44 44 48 5.0 4.1 4.0
5 49 47 4.0 39 4.9 4.6 4.0 4.0
6 4.0 35 33 34 43 3.8 3.6 3.8
7 32 3.0 29 27 3.1 32 2.8 25
8 22 2.0 1.6 2.0 22 1.9 1.6 1.9
9 14 12 1.0 1.1 14 13 1.0 1.0
10 1.1 1.1 1.0 1.0 1.1 1.0 1.0 1.0
11 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
12 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
UR: upper right first molar, UL: upper left first molar, LR: lower right first molar, LL: lower left first molar
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Table 8. Chronology of calcification of the permanent first molar

_ Mean age (months)
Cafeaon Vil Fomal
UR UL LR LL UR UL LR LL

1 39.5 39.6 335 335 36.5 36.5 38.7 38.7
2 459 45.0 43.0 43.0 48.8 46.4 40.6 40.6
3 553 54.0 52.5 51.5 53.7 54.2 487 48.7
4 57.0 61.8 49.7 493 55.6 553 53.7 53.7
5 66.0 67.6 60.5 59.9 64.4 62.6 56.0 56.6
6 71.5 722 674 67.2 69.1 70.8 59.4 58.4
7 76.0 79.1 73.9 74.4 713 75.5 68.4 70.5
8 85.0 83.2 78.4 76.9 72.9 76.1 72.7 69.7
9 88.9 91.5 874 86.7 89.3 91.6 85.8 86.5
10 104.6 105.5 100.4 99.5 103.1 103.3 971.5 96.9
11 121.9 1222 119.4 117.1 119.5 120.9 115.9 115.6
12 133.6 1312 126.2 131.7 1334 132.3 130.1 131.0

UR: upper right first molar, UL: upper left first molar, LR: lower right first molar, LL: lower left first molar

male UR
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- male LL 110 p
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Female UL 2
Female LR 0 = rs’
Female LL T
70 P A
PR
50 o
Months /
30+~ .
1t 23 4 5 6 7 8 9 10 11 12

Calcification stage

Fig. 5. Chronology of calcification of the permanent first molar.
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Table 9. Spearman correlation coefficients of and first molars between
eruption and calcification

Eruption
UR UL LR LL
UR  -481(*%) - - -
o - -403(**) - -
Calcification LR ) _ -231(%%) -
LL i - - -238(**)

UR: upper right first molar, UL: upper left first molar, LR: lower right
first molar, LL: lower left first molar, **p<0.01
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Table 10. Comparison of gingival emergence time with previous studies
(year)

Logan& Moon Kang  Kwon Present

Kronfeld (1984)  etal etal.
(1933 2005) (2000 SN
Maxilla ~ Male 6-7 6.67 6.25 6.39 6.75
Female 6.39 6.54 6.26 6.3
Mandible Male 6-7 6.52 5.99 6.22 6.0
Female 6.12 5.75 6.12 55

Table 11. Comparison of calcification time with previous studies(year)
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Root 1/2 formation

323



J Korean Acad Pediatr Dent 37(3) 2010

Baume®* mEwl Aoke] 473 2 3|8 A71E 2} Aolv
9 Aol glort 2 o9 Al firka dEa, & A
A= A 5 943 3, 83 A 33 3

o
I
1%
tot
Sl
L
N
~
Ho
1o,
<
2 ox

o3}, $3% WE Y=, Bt 3,
o mol, TA) AR 3, ¢ Aol7k HF AN AT
v, stelol wls) gete] WE A719] AL 26, H3)sher
ARHE B2 16l 5, § A} 2 A 2

@A WE P &, ¢
A #EIE A} AE ol
g2 29307 olgm, 19,

o olAe Alsl ALt AR REE Epeta Aol

o] WZo] Ads e SeSl tiaiM drol 7hed Aelet A

=

E%ﬂr% A ZEH?LXP] 6“47\]"4
nE ﬁ{% A 3hFH L] HHA AL
Bt} Rusmussen™-2 1058 (%<t 184, shet 4%]) °ﬂ’\1
w3 do] A e A1F2] 9] BEA A Bt o] 2
o] WEA| Ao gt B shetrt Aot wWar, et Al
Tx9] PAgo] stet A1t FHEG =l ”E%X]?i
o] dQle] B A Aeletar Azt o] gtk ae 2

Atol M= EAAS Ho|A W PR AL Hol#| &= 73
o], AAZE |ofe] P4 o]9ol Qo] WEAA

Al

A

.

o-{o
o

o rlr

Qo]
=2

Toll m=r Al Ao BE Hreo] F,

3 Aol AAe] 13.2%, A1KTA) A3 geA 2, ¢ 3
ol HAS 7.4%5 Bt A7) BZ7]Q1 64| 3
2 9430 3, $ Aole 21.3%. AAFALA 3, § Hole
124%2 %€ %% BT ol B2712 6HIA A el
%, % Aol7k Vg F@e) 4901, spete] vl getol WE
A76 LA} ZR)| WEA L) WET} e A4S elw,
Wl A, $ Abolsh wmale Mg suAe , & Aol A
VEE) GBS Gl 2 974 R0 ARE 0,

& A2 BARe G4 GUA (5)%h A2 2/384

.\.\4

?

]
&t A
A(9) AtolellA], dtete |
GA(8) AtelellA 71T B
AT729] X d4 g5
A o] FoHiTh,

# 2ol cone beam CTE |83l A1tNF=| o] WEFd
ket AFEo] ofFolHeH, d¥ Al wad, &
A 172 = Nolla stage 52 1/484H3) 1A stage 8(A]
W) 7A 7V miEo] Eike] HedE|glon, 7‘]:‘01 5=
A7) Fdellwt w3 S gk o] Fo] oS Bt Al
S 9shd skef Al 1Y% = Nolla stage 5 1/4€44)
oAl stage T(XI 3/43)7HA AT WEo] dojka, X
= FAol A9 ¢rEE stage 9(ZH 1/2 #A)ol W30l A
o] gt E S HoFYh, & A7 AP A 57 d7A
Hr} i o] & Al7]dl] wEo] Eds] Mg, ol AT
F AR ato], 22HAAR] Shietnl WIAPIAR & o] &3
ATt 3294 9242 cone beam CTE ©]&3 AFHH
zpo] wj#Q1 o2 AYZETH(Table 12).

2 1/4899A (6)5 A2 1/290
4% o5BE naT. 4, dot
)& WE 23] 4~59] 9l

rlo r

(3

a8 rulo

o @t Theeheh PALAAE ol gale] B, AT
Lo, sheebeh PAAARLE 3, detg A & o] A
o AA Ao} % 79 VAVAT HAE 5 9] W, 7
o EF Bl Wlste] AFS A & U3, ATFHA &
& gEld 89T Qo] olglole] Bge] Ho] Aol

LH 3z

ol A o] AHg-E a1 W} T EF PARIARLS ghegiat
APAARRD O HlE] AW Er) $4Eithe S R e glon,
ZAHE] Zt o} Wikl whaka] AR o] di3to]l B < Sl
of, Al1dl x| o] &, 5, 4, dtete] WE Fme} A3l
] zpol & Hlmay] SlEiAE At Q13 A= A ol go] A

Table 12. Comparison of the most active eruption time with previous studies (Calcification stage)

Logan& Kronfeld(1933)” Cho (1973) Park (1974)  Ahnetal. (2000) Present study
Completion of crown formation
Maxilla Male 2.5~3 3.58 49 3.83
Female 35 4.07
Mandible Male 2.5~3 341 3.75
Female 333 3.87
Completion of root formation
Maxilla Male 9~10 115 9.6 11.03
Female 10.75 8.9 11.08
Mandible Male 9~10 10.08 8.9 10.75
Female 9.58 83 10.88
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Abstract

A PATTERN OF THE FORMATION AND ERUPTION OF FIRST PERMANENT MOLARS
Hae-Kyoung Jeong, Yeon-Mi Yang, Jae-Gon Kim, Byeong-Ju Baik, Yu-Ryeo Soh
Department of Pediatric Dentistry and Institute of Oral Bioscience, School of Dentistry, Chonbuk National University

Among the permanent teeth, the first permanent molars play the greatest role in occlusion and function. So,
early diagnosis for congenital missing, abnormal eruption and abnormal formation is very important to the first
permanent molars in the course of arch development.

The aim of this study is to analyse the differences between right and left first permanent molar s formation
and eruption and between upper and lower one. A total of 545 children were selected among children who had
visited our clinic, investigate eruption and calcification stage of permanent first molar, based on Gleiser and
Hunt criteria for this study.

1. Gingival emergence of mandibular first molar is faster than maxillary first molar by 0.75~0.8 years, gingi-
val emergence of maxillary first molar in girls faster than boys by 0.45 years, and that of mandibular first
molar in girls faster than boys by 0.5 years.

2. There is the significant difference between right and left first molar on the eruption score and the calcifica-
tion stage : 5 year old children show the significant difference on the eruption score. 7 year old children
show the significant difference on both the eruption score and calcification stage.

3. It shows the most active eruption movement of crown on the maxilla while the root is rapidly widening its
furcation and completing root formation to 2/3, on the other hand, the most active crown emerging on
mandible is shown when the root formation completed to 1/4 to 1/2.

Key words : First molar, Eruption, Calcification, Gleiser and Hunt
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