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ROENTGENOGRAPHIC STUDIES ON THE DEVELOPMENT
OF ROOTS OF MANDIBULAR SECOND MOLARS

Jung Hyun Cho, D.D.S.
Dept. of Radiology, Graduated School, Seoul National Universiiy

(Directed by Prof. Hyung Kyu Ahn, D.D.S., Ph.D.)

The author has studied on 910 roentgenogramis of lower second molars, which were
taken by intraoral technic, and obtained the following results.
1. The development of crown of lower second molars was completed 8.25 years.
2. The formation of mesial and distal roots in full length on lower sacond molars was
completed as follows:
a. mesial roots 15. 07 years
b. distal roots 15. 53 years
3. The formation of apical foramina of mesial and distal roots of lower second molars
was closured as follows:
a. apical foramen of mesial root 18. 00 years

b. apical foramen of distal root 18. 79 years
- 4. As a general rule, the mesial roots were developed more earlier than distal roots.
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Fig. 1. Stages of tooth formation for assessing the development of permanent mandibular
second molar
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Table [. Number of mateyials examined
Age I8’9]10[11'12 13'14[15 16 17'18]19'20|T0tal
No. of
persons 12 13 12 9 12 47 55 62 61 52 57 40 23 455
examined '
No. of
films 24 | 26 | 24 18 | 24 | 94 | 110 | 124 | 122 {104 | 114 | 80 | 46 910
examined
Table J. The distribution of developmental form in age (Mesial root)
Type | Cr.c | R CLi R 4
Age
No. | N(%xmz) | Nxxm#) N(%+m%) N(% £m%)
12 9(75.0£12.50) 3(25.0+12. 50)
13 3(23.0+11.67) 8(61.5+13.50) 2(15.4410.01)
10 12 4(33.3413.60) 7(58. 3+ 14. 23)
11 9 1(11. 1%10. 47) 6(66.6£15.72)
12 12 1( 8.3% 7.96) 2(16.7410.77)
13 47 2( 4.3% 2.96)
14 55 1( 1.8+ 1.79)
15 62
16 61
17 52
18 57
19 40
20 23
Total 12 | 1 | 8 18
Type R. 3 | R | Rec A} Ac
Alge
No. N(%+m%) | N(%+m%) N(%+m%) N(N%+m%) N(%+m%)
8 12
9 13
10 12 1( 8.3+ 7.96)
11 9 1(11. 1410, 47) 1(11. 1£10.47)
12 12 7(58.3:+14.23) 2(16.7+10.77)
13 47 | 20(42.6+ 7.22) | 14(29.8% 6.67) | 10(21.3% 5.97) 1( 2.1% 2.09)
14 55 | 10(18.24 5.20) | 19(34.5% 6.41) | 12(21.8% 5.56) | 8(14.5+% 4.75) 5( 9.14 3.88) -
15 62 6( 9.7% 3.48) | 14(22.6% 5.31) | 21(33.9% 6.01) | 17(27.4+5..67) 4( 6.5+ 3.13)
16 61 4( 6.6% 3.18) | 17(27.9% 5.73) | 26(42.6% 6.33) 14(22.9+ 5.38) °
17 52 10 1.94 1.89) | 7(13.5% 4.74) | 20(38.5% 6.75) | 54¢46. 2 6.84) .
18 57 2( 3.5% 2.43) | 6(10.5% 4.06) | 49(85.9+ 4.61)
19 40 1( 2.5+ 2.47) 39(97. 54 2.47)’
20 8- 23(100.0.0::0. 00)
Total 45 55 69 79 158
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Table I The distribution of developmental form in age (Distal root)
Type| Cr.c R.i | L R. }
Age
No. | N(%zm) N(%£m%) | N(xxm%) N(%tm%)
12 9(75.0£12. 50) 3(25. 0412, 50)
13 3(22.0+11.67) 8(61. 5413.50) 2(15.4%10.01)
10 12 4(33.3%13. 60) 7(58.3%14.23)
11 9 1(11. 1£10. 47) 6(66. 6:=15.72)
12 12 1( 8.3% 7.96) 3(25. 0:£12. 50)
13 47 4( 8.5+ 4.07)
14 55 1( 1.8+ 1.79)
15 62
16 61
17 52
18 57
19 40
20 23
" Total [ 12 | 1 I \ 21
Type R. % l R.3 , R.c A} A.c
Age
No. | N(%+m%) l Nz £m%) ‘ N(%+m%) N(s%Em%) | N(%£m%)
12 - e I I T o
13
10 12 | 1( 8.3% 7.69)
11 9 | 2(22.2413.85)
12 12 | 6(50.0+14.43) | 2(16.6-10.74)
13 47 | 19(40.4% 7.16) | 21(44.72 7.25) | 3( 6.4% 3.57)
14 55 | 15(27.3% 6.00) | 16(29.1+ 6.13) | 17¢30.9+ 6.23) | 6(10.9:% 4.20)
15 62 | 8(12.94 4.26) | 24(38.74 6.18) | 24(38.7+ 6.18) | 6( 9.7% 3.76)
16 61 8(13.1+ 4.32) | 28(45.9+ 6.38) | 24¢39.3£ 6.25) | 1( 1.6% 1.60)
17 52 1( 1.94 1.88) |17(32.7+ 6.51) | 28(53.8% 6.84) | 6(11.5% 4.42)
18 57 1( 1.8+ 1.76) | 3( 5.3% 2.97) | 26(45.6% 6.60) | 27(47.4% 6.61)
19 40 6(15.0% 5.65) | 34(85.0% 5.65)
20 |3 23(100. 0 0.00)
Total 51 73 92 96 91
W2 IBHEel MMAMHN 2 X-gmren prkst i MET e MEFAgUsd A akxl s Mol e
QAL Jpgzel okA = Garn(1959)%), Nolla(1960)® Schu- 2 glch. WIEETI B Ml YlelM IR
maker(1930)!), Moorrees(1963)7s} M A S 2 A & i ] Bk J‘}x‘ﬂ—“— WA #ate] olm]  1i(1963)22)
Z0(1962)20,  £:(1963)19), #(1963)2Y), £4:(1965)17), }mn'ut g vk AT WIFAKIE B Bie 1§
(1966)18, 1](1968)')% }8 ¥ Eo m S ), 4:(1964)18) o] FEYedk vl Qlow 453 FIEXRAM
gheh. Zefrel A3 BATOl BlStlE GDel X-mAI R B
LAgazb o]l who mgnEol pgIFEEYIel BHEE Rl g¢ AR vb ek, zeluk WEAC AolA #HRe] 4
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Table [J Stages of the root formation of
mandibular second molar

(in years)

mesial distal
Cr.c 8.25+0. 44 8. 250, 44
R.i 8.7340. 45 8.7340.45
Cli 10.1320. 92 10.13+0.92
R.% 11.12%1.20 11.34+1,25
R.% 13.22+1.08 13.35+1.12 '
R.§ 14.0741.12 © 1421220
R.c 15.07+£1.29 15.53:+1.18
Ay 15.99+1.18 16.84+1, 25
A.c 18.0041.44 18.7920. 93
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