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Table 1. Classification of the Sample by Age

Age Male Female

6 18 21

7 28 27

8 28 30

9 32 30

10 27 30
11 28 30
12 35 25
13 16 20
Total 212 213
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Table 2. Classification of the Sample by Calcifi-
cation Stage

Calcsigcgztion Male Female
v | 22 25
VI 32 39
i 16 30
WA 18 1
W B 16 s
K 16 9
X 12 20
X1 18 22
i 28 21
XII 18 18
XV 16 9
Total ' 212 213
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Fig. 1. Measuring Points and Measuring Portions

Measuring Points

6m; Mesial end of the mandibular first permanent
molar

6d; Distal end of the mandibular first permanent
molar

7m; Mesial end of the mandibular second perm-
anent molar

7d; Distal end of the mandibular second perma-
nent molar

7b; Lower central portion of the dental sac of
the mandibular second permanent molar

RA; Crossing point of the ramus from the occl-
usal plan

MB; Mandibular lower border

Measuring Portions

Vertical directions Horizontal directions

1) 6m-MB 6) 6m-7m
2) 6d-MB 7) 6d’-RA
3) 7m-MB 8) 6(m-d)
4) 7d-MB 9) 7(m-d)
5) 7b-MB Angle
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Table 3. Vertical Dimensional Change of the
Mesial End of the Mandibular Second
Permanent Molar. 7m-MB/6d-MB

(unit: %)

Sex Male Female

Age No.. Mean " S.D.

i

|

No.‘ Mean l S.D.

6 18] 61.6 ¢ 6.3 |21 64.9 5.7
7 28 | 65.6 9.9 |27 69.6 9.4
8 28| 63.9 13.4 | 30| 60.8 5.7
9 32| 66.2 9.3 |30 67.4 6.5
10 27 | 68.1 8.5 {30 73.9 9.2
11 28 | 86.1 7.9 | 30} 93.6 8.5
12 35| 93.7 7.6 1 25) 90.6 9.5
13 16 { 100.8 2.8 |20 | 96. 6 6.0
o ”SVex M;; E;;lale a
Calcifica-

tion No., Mean ] S.D. No.’ Mean ) S. D. -

\ 2] 643 | 100 |25] 6.2 | 78
I 32| 64.3 | 11.7 |39 65.0 7.6
Vi 16 | 64.4 6.1 |30 65.5 8.6
iIA |18/ 684 6.9 | 111 65.4 7.2
VI B |16 67.6 7.6 | 9 74.9 10.3
X 16| 68.6 5.3 1 91 8.9 | 1L.1
X 120 780 | 1.1 |20 80.3 | 13.5
X 18| 92.6 7.6 |22 90.9 | 10.0
Xt 28 | 95.7 6.5 |21 ] 95.1 6.4
X 18 93.9 52 | 181 96,8 4.8
XN 16 | 100.1 1.9 | 91 94.3 6.3
j
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Fig. 2 Vertical Dimensional Change of the Mesial
End of the Mandibular Second Permanent
Molar,
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Table 4. Vertical Dimensional Change of the Dis-
tal End of the Mandibular Second Perma-
nent Molar. 7d-MB/6d-MB

(unit: %)

Sex Male Female

Age INo.| Mean | S.D. |No.| Mean | S.D.

18 | 66.9 9.5 | 21| 72.4 6.9
281 69.6 9.1 [ 27| 75.2 8.0
281 72.3 6.4 |30 73.3 7.0
321 74.2 8.0 | 30| 68.7 8.9
10 2711 77,8 7.4 | 30| 87.7 11.8
11 28| 87.3 8.8 |30 89.5 8.5
12 357 9%4.2 7.0 | 25| 92.5 7.4

13 16| 95.5 3.7 120 94.9 7.9

Sex Male Female

Calcif-

ication |No.| Mean | S.D. |No. l Mean ‘ S.D.
v 22| 7.5 | 9.2 251\ 7.8 | 5.9
L 321 73.3 8.5 139 1 73.5 8.1
i 16| 71.7 5.6 |30 ) 72.8 9.5
WA |[18] 747 | 6.4 (11! 735 | 9.0
I B 16| 77.6 5.5 91 74.8 15.5
K 16 | 80.3 8.3 91 84.8 10.7
X 12} 80.0 7.5 |20 84.4 8.2
N 18| 90.6 6.5 | 22| 90.5 10.0
bl 281 93.6 | 6.8 |20 93.1 | 8.7
XII 18| 92.7 5.8 |18 ! 95.2 5.8
XV 16 i 96.3 4.3 9 “ 94.6 5.7
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Fig. 3 Vertical Dimensional Change of the Distal
End of the Mandibular Second Permanent
Molar,

Table 5. Vertica! Dimensional Change of the Lo-
wer Central Point of the Dental Sac of
the Mandibular Second Molar.

7b-MB/6m-MB (unit: %)
Sex Male Female
Age No.{ Mean | S.D. [No.| Mean | S.D.
6 118 23.6 6.8 |21 | 26.0 8.8
7 |28 373 | 10.2 |27 | 45.2 8.6
28| 45.1 | 10.3 |30 42.6 | 9.2
9 |32] 43.3 | 10.5 |30 53.3 6.9
10 |17 47.9 8.0 !30| 55.1 8.2
11 28] 56.3 9.1 |30/ 61.3 8.9
12 {35 68.9 6.7 | 25| 58.9 9.6
13 |16 61.8 7.5 |20 ] 64.3 8.1
Sex Male Female
Calcif-
ication |No.| Mean | $.D. No.[ Mean f S.D.
VI 22| 23.1 8.6 125| 25.1 8.7
I 32| 30.3 | 1.0 | 39| 35.3 | 10.8
I 16| 41.6 9.6 | 30| 43.6 | 13.1
MiA | 18] 239.6 7.4 | 11| 42.5 9.4
W B |16 43.2 89 | 9 43.9 | 17.1
X 16| 43.9 9.1 | 9| 56.5 | 10.7
X 12| 512 | 11.4 |20 52.3 9.9
X 18| 63.3 8.6 | 22| 59.2 7.2
b 28 | 67.0 8.4 |21 64.5 8.2
XTI 18| 63.1 9.9 | 18| 61.9 7.6
XN 16| 69.5 6.9 | 9| 63.0 9.1
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Fig. 4 Vertical Dimensional Change of the Lower

Central Point of the Dental Sac of the Man-
dibular Second Permanent Molar.
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Table 6. Mesio-Distal Directional Change of the
Mesial End of the Crown of the Mandi-
bular Second Permanent Molar.

6m- 7m/6(m d) (unit: /))

Female

No.l Mean J S.D.

6 18] 117,11 10.3 211 119.4 9.5
7 28 | 113.4| 10.4 |27 115.4 8.2
8 28 1 114.2 ) 20.1 |30, 112.7 | 15.7
9 321{ 104.8 11.1 30| 107.2| 14.5
10 27 95.7 9.7 130 96.0 | 15.3

11 28 92.7 7.4 | 30 91.7 6.0
12 35 93. 4 7.9 |25 88.6 5.7
13 16 89.7 6.9 |20 86.8 6.3

Sex Male { Female
Calcif- ——
ication |No. 1 Mean [ S.D. INO [ Mean l S.D.
v 22 127.5 10.1 25 119.8 14.2
I 32 112.9 12.9 39 114.7 16.3
I 16 117.4 19.7 30 115.9 14. 4
Vi A 18 109.8 16.9 11 115.8 13.7
W B 16 102.7 14.0 9 108.1 12.9
X 16 96,3 10.8 9 96. 4 13.3
X 12 94.6 7.4 20 63.7 13.9
X 18 92.4 5.9 |22 91.4 10.6
hl! 28 91.2 7.0 21 90.1 7.7

X 18 89.7 8.6 18 88.6 6.9
X 16 87.8 9.3 9 86.1 6.3
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Fig. 5 Mesio-Distal Directional Change of the Me-
sial End of the Crown of the Mandibular Se-
cond Permanent Molar,
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Table 7. Angular Change of the Long Axis of the
Mandibular Second Permanent Molar.

ZM1 M2 (unit: degree)

Sex Male Female

Age No.i Mean | S.D. |No.| Mean | s.p.

6 18| 16.4 8.4 |21 16.8 5.4
7 28| 15.1 6.2 |27 13.5 5.2
8 281 13.9 4.6 |30 12.9 3.8
9 321 12.8 5.8 |30] 10.4 3.4
10 27 12.0 3.5 [ 30 11.0 5.5
11 281 11.9 3.0 130} 11.8 4.6
12 35 8.9 4.5 |25 8.6 3.3
13 16 8.9 3.0 |20 8.4 3.2

Sex Male Female

Calcif-

ication |No. | Mean | S.D. No.| Mean | S.D.
M 22 16.9 7.9 25 14.8 6.6
M 32 13.6 4.7 39 11.8 4.8
Uil 16 | 14.2 6.5 | 30 11.7 4.4
I A 18] 11.9 4.7 |11 11.6 3.3
I B 16 11.5 3.2 9 11.5 5.8
K 16 11.1 3.0 9 10.9 4.9
X 12 10.6 3.0 20 10.3 4.0
X 18 10.1 3.4 22 9.7 4.9
Xt 28 9.2 4.7 21 9.5 4.5
X 18 8.0 3.4 18 8.5 4.1
XV 16 6.5 1.0 9 8.0 4.4
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Fig. 6 Angular Change of the Long Axis of the
Mandibular Second Permanent Molar
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Table 8. Change of the Distance from the Distal

End of the Crown of the Mandibular First
Molar to the Anterior Portion of the As-
cending Ramus. 6d’-RA/7(m-d)

(unit: %)

Sex Male Female

Age |No.| Mean | S.D. No.| Mean ] S.D.

6 18 91
28 97

.41 13.3 |21 92.7 1 16.1
.4

8 28| 100.2 | 33.0 |30 106.1 | 14.7
.0
.0

-3

8.4 27 99.1 1 15.0

9 32| 106 14.9 |30 109.1{ 25.8
10 27 | 109 11.3 | 30| 119.9| 13.5
11 28 113.1} 12.7 130 13L2] 16.7
12 35| 132.7 | 13.8 |25 139.5] 16.1

13 16| 141.9 | 12.1 |20} 149.4| 15.8
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Sex Male Female
Calcif- 7
ication No.[ Mean ‘ S.D. No.l Mean ‘ S.D.
M 22 90.2 16.3 25 94.9 12.6
i 32 98.2| 19.1 |39 99.6 | 30.0
Vit 16 94.7 1 17.3 130 | 107.7| 22.9
1A (180 103.01 14,7 [11{ 101.4| 17.8
\T B 16 | 105.2 ¢ 12.2 9 101.6 | 24.5
X 16 | 108.4 7.7 9| 106.4 1 25.1
X 12 115.0 14.6 20 113.3 30.5
X 18 129.6 23.0 22 121.8 30.3
NI 28 137.1 34.0 21 128.1 30.7
X 181 138.7 | 33.7 |18 140.6 27.2
XV 16 148.5 30.2 9 146.9 18.6
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Fig. 7 Change of the Distance from the Distal
End of the Crown of the Mandibular First
Permanent Molar to the Anterior Portion
of the Ascending Ramus
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Table 9. Classification of Mean Age by Calcification Stage

cascification Vi

Vi B X X X Xt X XW

_.__sex EI i VA
Male 6.7 7.6 8.8 9.3
Female 6.8 7.3 8.6 8.9

9.5 10.1 10.9 11.6 12.0 12.1 12.8
9.2 10.0 10.9 11.1 11.9 12.1 12.8
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Table 10. Vertical Dimensional Change of the Di-
tal End of the Mandibular First Perma-
6d- MB(umt mm)

nent Molar.

Male Female
Age

Mean { S.D. !No. Mean | S.D. |No.

6 21.0 1.2 |18 21.2 1.3 |21
7 23.0 1.4 1287 22,0 1.1 |27
8 24.8 1.1 128} 23.5 2.0 |30
9 25.0 1.0 [32] 25.0 1.6 |30
10 25.2 1.8 27 25.1 1.1 30
11 27.4 1.7 1281 27.0 1.4 |30
12 28.5 1.8 (35 27.9 1.2 |25
13 29.0 1.3 |16 28.0 1.4 |20

“{mm)

§ 7 8 9 10 1 12 13 (age)

Fig. 8 Change of the Height of the Mesial End
and Distal End of the Mandibular First Per-
manent Molar.

6d-MB 2 6m-MBE ke HEats Hest
7] 5% e FlMar 24l (Tablel0, 11 % Fig.8)
A ORMMEE 4 sl Ul Wik Eskn gle
= dAe) —Eskel A9 Hme A Ut
Brodie®= Bhapdaol A ZLEF10 B kAl s

Table 11.

sial End of the Mandibular First Perma-
6m-MB (unit: mm)

Vertical Dimensional Change of the Me-

nent Molar.

Female

Sex Male

Age Mean‘ S.D. ‘No. Mean ] S.D. ‘No.

6 23.0 H 1.1 |18} 23.2 1.6 |21
7 24.0 1.3 |28 24.2 1.1 {27
8 24.2 1.2 |28 24.8 1.2 |30
9 26.0 1.1 |32} 27.1 1.7 | 30
10 26.0 1.0 (27| 27.3 1.6 |30
11 28.0 1.1 | 28| 28.0 1.3 |30
12 29.9 1.3 116 29.1 1.7 |25
13 315 1.6 167 30.0 1.2 120
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Fig. ¢ Positional Change of the Mandibular Sec-

ond Permanent Molar

A) Mesio-distal directional change of the mesial
end of the crown

B) Angular change of the long axis

C) Vertical directional change of the mesial end

D) Vertical dimensional change of the lower
central point of the dental sac

Table 12. The Number and Percentange of the
Erupted Mandibular Second Permanent

Molar
Sex Male Female

Calcif- .
Stage | NoFowal | % | No o] %
Vi 0/22 0 0/25 0
VI 0/32 0 0/39 0
it 0/16 0 0/30 0
A 1/18 5 1/11 9
i B 8/16 50 5/9 55
X 14/16 87 8/9 89
X 11/12 91 17/20 95
X 18/18 100 22/22 100
XL 28/28 100 21/21 100
XN 18/18 100 18/18 100
X 16/16 100 9/9 100

e ﬁ:: \H@A o]
} o

RS B e Bl
sk 9= 7 o= Gleiser & Hunt fEfss

o #isel A9 —Fsa,
R =R TORAEY WY T T
i ERLESS FIRE BED 58 HRILE K%
WA S5 87% 4050 89%) Wil kol WIS st
¢ 4 givh(Table 12). MEEFHS M e Hi

T EAEEE O S ¢ 5 ek o d
& HF) W] FMBEMES RIEsh o %o doli}

3 Aehe A% ke Aoluh sl

T H—KFY WA EORYE TR ) 8
HERHMESH T TREM B0 BHAE Bt
o RIS B B4 AREES fRkse
(Fig. 10).

Bk vhsh 3ol I fm“)\mr@' HisE SELSE T
KRG U RO A TR ) B (e
A Eeld s Tk aa/uﬁrr‘—vH BE#e 39
BRIE KMIHE HBsR4 95 M #e o

ek

, VL EMIEX XX XIREXD (o)
(%) C T calcsﬂcatlonl

. 100
90~ ’
a o
701 150
601~ 140
501 1130
401 1120
301 ~110
201 -100
©) _ ., , calcification 90

bI VK VI IV I X XTXEXEXY (8)

.Fig. 10
C) Vertical directional change of the mesial end
of the mandibular second permanent molar,
F) Change of the distance from the distal end
of the crown of the mandibular first perma-
nent molar to the anterior portion of the
ascending ramus,
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THE STUDY OF THE ERUPTION PATTERN OF THE MANDIBULAR
SECOND PERMANENT MOLAR
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............... > Abstract DR P PN

To Study the eruption pattern of the mandibular second permanent molar, the

author took 425 cases of Oblique Cephalogram from 6 to 13 years old children and
observed the vertical and mesiodistal directional change and tooth axis change.

The following results were obtained. :

1. The eruption pattern of the mandibular second permanent molar was changed
at about 10.0~10.1 ages or calcification stage IX.

2. At the early stage, the path of eruption of the mandibular second parmanent
molar directed upward and forward and after calcification stage IX it changed
to the direction of upward.

3. At the early stage, the distance from the distal end of the mandibular first
permanent molar to the anterior portion of the ascending ramus was 0, 9~1. 0 times
larger than the mesio-distal diameter of the mandibular second molar, but at
the later stage it was increased 1.4 times larger than the mesio-distal diameter
of the mandibular second permanent molar.
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