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Fig. 1, Calcification stages of the mandibular first permanent molar. (Gleiser & Hunt)

Table 1, - Classification of the sample

Table 2, Classification of the sample

by calcification stage, by month.

Cal(;itt:;ition Male Female Month Male Female Total
il 28 32 36~42 20 22 42
W 40 36 42~48 12 8 20
A 9 7 48~54 16 23 39
ViIB . 13 13 54~60 " 8 20 28
K 14 16 60~66 28 10 38
X 6 22 66~72 14 20 34
X 7 6 T2~78 22 30 52
Xi 9 5 78~84 6 4 10

Total 126 137 Total 126 137 263
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Fig. 2. Measuring points and measuring portions.

Measuring points

Dm; Mesial end of the mandibular first deciduous molar,

Ed; Distal end of the mandibular second deciduous molar,

6m; Mesial end of the mandibular first -permanent molar,

6b ; Lower central portion of the dental sac of the mandibular

first permanent molar,

EDA; Central portion of the interseptal bone of the mandibular

first and second deciduous molar,

6dA; Alveolar bone crest of the distal upper part of the mandi-

bular first permanent molar.

RA; Crossing point of the ramus and parallel line from Ed to base

line.
MB; Mandibular lower border.
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Table 3, Vertical dimensional- ch‘ange of the meslal end of. the. mandrbu!(ar ‘first. permanent molar.

_ 6m—MB/ED—MB (Unit; %)

Male F %@élé ‘ Calciﬁcat!on Male Female
Month —+ ) -

Mean| S.D. | No. | Mean| S.D. No.:'., " __s_m Mean| S.D. | No. {Mean| S.D. | No.

36~42 | 58.5| 11.8 20| 552 53 22 VI 55.9) 6.4 28 56.9] 7.2 32
42~48 56,8 5.8 - 12:.56 1151 . | 18" M. 7| e2:8" 86| 40) 62.3| 6.7 36
48~54 | 62,6 5.0 16/ 63,5 53 23 A 66.0| 7.0/ 9| 59,9 87 7
54~60 | 65.8| 4.5 -8 64.0 5.0 20 . wB 689 87 . 13 819 131 13
60~66 | .68.0- -9.5~ 28 67.0 10.5° 10 K | 765 119 14| so.¢ 1003 16
66~72 | 743-:87 14| 8.1 10.8 200 x| Vsesl 1.4 e a7l 100 22
72~78 | sa.3}--12.5 22 89,0 12.9- "30 SR F o958 3cel 7] 934 86 6
78~84 | 97.3(-3.6 6 97.5" 4o 4L AT ‘951 6.5 -9 957 - 2.0 5
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Table 4, Vertical dlmensmnal change of the lower central pomt_ pf the dental sac of the mandibular .

. first permanent rgolar 6b—MB/EDA——MB (Umt 2%)
: Male . . Female Calcification | Male Female
Month - ‘ : e
"~ {Mean| S.D. | No." { Mean| S.D. _.stage  |Mean| S.D. | No: |Mean| S.D. | No.
36~42. | 26.9 , 6.7 20] 255 10.& 22 i 25.1 6.4 28 237 15.6 32
a2~48 | 23.8 4.5 12/ '24.4] 7.2 8 VI | 285 “5.7 - 40 3L7l 6.9 36
48~54 | 27,7 4.9 " 16| 321 8.8 23 wA | 276/ 9.0 9 260 7.3 7
54~60 | 2011 6.5 8 3.8 6.0 20 WB’ 30,7 7.7 - 13 35.6{ 8.8 13
60~66 29.0] 3.6 28 30.4/ 5.5 10 K - 37.8 9.1 - 14| 41.5 10.3 16
66~72 33.6 89 14/ 40.6| 7.4] 20 X 43,7 12.6 6| 44.6/ 9.0 22
72~78 | 45.9] 10.7] 22| 48.5 9.9 30 X | s29 33 7463 111 6
78~84 53.3] 4.1 6 542 3.2 4 X1 ‘51,2 7.6 9 50.1 6.4 5
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Fig. 4, Vertical dimensional change of the lower
central point of the dental sac of the
mandibular first permanent molar.
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Table 5, Mesio-distal directional change of_ the mesial end in the crown of the mandibular first

permanent molar. Dm—6m/Dm—Ed (Unit : %)
Male Fexﬁale Calcification Male Female
Month
Mean| S.D. | No. [Mean| S.D. | No. stage Mean| S.D. | No. {Meanj S.D. | No.

36~42 97.6| 6.7 20| 96.9] 6.1 22 i 97.6| 8.4 28 94,4 11,2 32
42~48 94,7} 8.2 12 98.7} 2.0 8 i 94,47 4.9 40 95.3 4.9 36
48~54 96.5( 7.2 16| 94.21 6.7 23 A 9.1 6.2 9 91.7 17.0 7
54~60 92.0] 13.9 8 92.9] 5.6 20 B 91.5/ 6.9 13 93.9f 6.3 13
60~66 93.4f 7.5 28( 91.4[ 3.9 10 KX 93.6] 3.2 14 93,77 4.5 16
66~72 92.9] 4.8 14 93.9{ 3.6 20 X 93.8 1.7 6] 93.4 7.9 22
72~78 92,4 7.3 22 94,0 9.2 30 X 92,31 6.5 - 7 941 5.1 6
78~84 91,1 4.7 6 93.8 5.9 4 Xt 92,2 3.3 9 93.6/ 0.8 5
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Table 6, Angular change of the long axis of the mandibular first permanent molar.

ZMB (Unit: degree)

- Male Female Calcification Male lt Female

Month
Mean ’ S.D. ‘ No. |Mean| S.D. | No. stage Mean' S.D. 1 No. l Mean | S.D. | No.

36~42 15| 4.6 20 17} 5.4 22 i 13.3] 5.9 28] 15,0/ 5.4 32
42~48 13.5 4.9 12| 131 3.7 8 Vil 11.50 4.7 40| 10.9] 4.8 36
48~54 10.0f 2.0 16 10 5.2 23 VIA 11,0 3.4 9 14.6| 4.7 7
54~60 10.7, 3.4 8 10.7} 4.6 20 B 11.9) 4.4 13 10.3 2.0 13
60~66 11.3] 3.5 28 10.3f 2.9 10 K 10.8 5.7 14] 10.1} 5.0 16
66~72 12.4| 5.3 14 10.9] 4.3 20 X 12.2| 4.2 6 9.0 3.6 22
72~78 10.3 3.9 22l 9.2 3.8 30 X 11,7 4.8 7 9.1 4.6 6
78~84 14.5| 3.5 6 85 2.0 4 X 12,6 2.9 9 1.1 2.7
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Fig. 6. Angular change of the long axis of the
mandibular first permanent molar.
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Fig. 7. Vertical dimensional change of the alveolar
bone crest of the distal upper part of the
mandibular first permanent molar.

Table 7. Vertical dimensional change of the alveolar bone crest of the distal upper part of the

.sandibular first permanent molar.

6dA-MB/EDA-MB (Unit : %)

Male Female Calcification Male Female
Month
Mean l S.D. l No. |Mean| S.D. | No. Stage Mean| S.D. | No. |Mean{ S.D. | No,

36~42 100.4{ 9.1 20f 96,6/ 9.9 22 Vi 100.2] 9.4 28 92.8 10.8 32
42~48 97.0] 10.9 12[ 96.8 5.9 8 i 91.27 13.1 40, 95.4] 12.3 36
48~54 89.8 12,0 16/ 81.0f 13.1 23 VIA 88.4 11,2 9 91.8 7.9 7
54~60 90.4 8.2 8 92.4 10,3 20 wB 86.9 6.8 131 9L.5 9.2 13
60~66 89.00 6.7 28] 94.3] 5.5 10 K 90.0f 9.4 14/ 91.4 8.5 16
66~72 87.7, 9.7 14| 89.6] 9.4 20 X 85.6/ 12.9 6 87.3 7.4 22
72~78 87.1 9.4 22 88,3 8.9 30 X 81.5/ 11,0 71 89.8 13.1 6
78~84 84,3 9.2 6/ 91.2| 6.9 4 Xt 85,3 6.8 9 831 8.4 5




Table 8. Change of the .distance from the distal end of the crown of the mandibular second
deciduous molar to the anterior portion of the ascending ramus. Ed-RA/6(m-d) (Unit: %)

) ~ Male ‘Female Calcification Male Female
Month. ——— < — . : - : - =
o Mean S..D.' | No. {Mean|S.D.{ No. stage = |Mean| S.D. | No. {Mean| S.D. | No.
36~42 |124.5 .16.1 20 137.0f 25.0f 22 W 128.4 14.3 28/ 1419 24.9 32
_42~48 |1285 18,9 12 1453 249 8 VI 138.0| 18.0f 40/ 139.8] 8.4 36
48~54 143.5 21.. 0 16 144.5 26.1 23 WA 139.4| 20,2 9l 150, 8] 24,0 7
54~60 | 137,8 19.4 8§ 1429 22.7] 20 Vi B 150.7) 11.2| 13/ 1553 33.1] 13
60~66 144.4/ 18.6 28l 148.0| 15,1} 10 K 158.5[ 26,3 14 148.8( 19.4 16
66~72 156,01 17.7 14( 158.3| 32.4 20 X 160.7| 19.7| 6| 164, 1 28, 3. 22
72~78 162, 4| 25,5 22( 146,9( 30.9 30 X 184.0| 20.2 70 177.4] 6.2 ( 6
78~84 182, 4 ‘15. 3| 6l 165.7 42.2] 4 Xa 185,1] 15,0 9| 179.7| 38.1 5
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Fig. 8 Change of the distance from the distal
end of the crown of the mandibular
second deciduous molar to the anterior
portion of the ascending ramus.
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- Table 9~ Comparison of the calcification :stage of the mandibular first permanent

- molar with other studies by month

(Umt month)

Calcification " Author ®O¥ O O Gleiser & Hunt
stage Male S.D. |Female| S.D. | Male S.D. |Female| S.D. [ Male [ S.D. |Female| S.D.
M 42,6 15| 450 88 385 36 380 39 4.5 56 393 42
o 53,3 8.4 512 7.2l 46,6 . 6.3 4L7 - 4.2 450 4.9 423 3.7
WA 6400 3.4 591 8.4 @ 510 82 506 7.3 ‘
i B 66.9 7.3 633 6.6 6L1 " 66 5.3 6.6 :
K 70.1 ~ 6.7 70.5| 4.7 68.4 6.3 60.9 6.6 69.1 81 644 4.5
X 70,7 8.6/ 744 58 730 53 683 7.4 741 9.2 69.0 5.3
X 7370 7 76.3 6.3 76,5 53 730 42 768 88 742 5.4
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Table 10, Vertical dimensional change of the

distal end of the mandibular sencond
deciduous molar. Ed-MB (Unit:mm)

Male Female
Month
Mean | S.D. | No. | Mean | S.D. | No.
36 22.00 1.0 20 21,71 L1 22
42 22,9 L9 12 21,3 1.1 8
48 24,20 1.1 16 23.4 2.0 23
54 24,91 1.4 8 24,7 1.6 20
60 25,2 1.0 28 24,8 2.2 10
66 25,5] 1.8 14 26,00 1.7 20
72 26,37 1.8 22 26.3 1.3 30
78 26,9 1.7 6 - 26.9 1.4 4

25¢

20f

Fig 9. A. Change of the height of the distal end
of the mandibular second deciduous
molar.

B. Change of the height of the interseptal
bone crest between mandibular first and
second deciduous molar.
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Fig. 10 Change of the length between mandibular
first and second deciduous molar.
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Table 11, Vertical dimensional change of the
interseptal bone crest between mandi-
bular first and second deciduous molar.

Male Female
Month
Mean | S.D. | No. | Mean | S.D. | No,
36 19.4 1.2 20 19.3) 1.0 22
42 20,71 L5 12 19.5] 1.2 8
48 22.00 1,1 16 21,0 2.1 23
54 22.6f 1.4 8 22,2 1.3 20
60 23.00 1.6 28 22,90 2.1 10
66 23,4 1.7 14/ - 23,71 1.6 20
72 23.9( L7 22 23,6/ 1.5 30
78 24,4 1.2 6 24,8 1.2 4
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Fig. 11, Positional change of the mandibular

first permanent molar

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

(B) Angular change of the long axis.

(C) Vertical dimensional change of the
mesial end.

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



Table 12. Change of the length between mand-
ibular first and second deciduous molar.
Dm-Ed (Unit : mm)

Male Female
Month
Mean |S. D.| No. | Mean, |S. D.| No.
36 17.5| 6.0 20 18.2 1.2 22
42 18,8 0.6 12} 17.7 0.9 8
48 18.5 1.0 16| 18.3 1.2 23
54 18,8 1.0 8 18.4 1.1 20
60 18.7] 1.5 28| 18,6 0.9 10
66 18.3] 1.3 14 17.9 2.6 20
72 18.4] 0.7 22 17.6 0.9 30
78 17.4; 1.0 -6 16.3 0.6 4
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Table 13. The number and percentand of the er-

upted mandibular first permanent molar,

Calcification Male Female

Stage | NoTrotat | % | Mo Pron | %
Vi 0/28 0 0/32 0

2§ 0/40 0 0/36
WA 1/9 1 0/7 0
I B 6/13 46 5/13 38
K 12/14 85 14/16 87
X 6/6 100 20/22 90
X 7/7 100 6/6 100
X 9/9 100 5/5 100
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Fig, 12. Change of the distal alveolar bone of the
mandibular second deciduous molar.

(E) Vertical dimensional change of the alveolar
bone crest of the distal upper part of the
mandibular first permanent molar.

(C) Vertical dimensional change of the mesial
end of the mandibular first permanent molar.

(F) Change of the distance from the distal
end of the crown of the mandibular se-
cond deciduous molar to the anterior portion
of the ascending ramus.
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To study the eruption pattern of the mandibular first permanent molar, the author took
263 cases of Oblique Cephalogram from age 3 to 6 years old childen and observed the
vertical and mesiodistal directional change and tooth axis change.
The following results were obtained.:

1. The eruption pattern of the mandibular first permanent molar was changed at about
60~66 months or calcification stage K.

2. At the early stage, the path of eruption of the mandibular first permanent molar
directed upward and forward and after calcification stage X it changed to the
direction of upward

3. The height of the alveolar bone of the upper part of the mandibular first permanent
molar was almost equal to that of the interseptal bone of the first and second
deciduous molar, but the height showed gradual descent afterwards.

4, At the early stage, the distance from the distal end of the mandibular second deci-
duous molar to the anterior portion of the ascending ramus was 1,2~1 4 times la-
rger than the mesio-distal diameter of the mandibular first permanent molar, but at
the later stage it was enlarged 1,7~1.9 times larger than the mesiodistal dia-

meter of the mandibular first permanent molar.
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