Ui Ao FRA - FH T

2EF - AT

I. M = g Ao AFox W s A =] A
e elg Aol 83 7lFEe]l =4l
ofed 7t Aol 9lo]a] Ul oz ) 7 o] dhg £}5L6411,18)

of opE wgtel Fof Asro wig Hrb o= dubHo g AJobE o] R3ted AHE FAHIF
Zobo] ub&, w3k Fo| 7|Esle] sieb. e = wWjeg Ug Adr] Afele Aot W
vh, A Hhgof upE oo 0104 A A + Ax 9 43 H=E Aste o] o
chabel Azbae, kAR, sl AuEAe Aoz oltsa glon] Aglel gl A
of upe} pie wEhrh glema A4 At A 2H, FHA Wtz mm, o, A7}
of ANpozy AgshA %3 sk At o gz £74% Fefd ke ve AlFe W
ol g b & metsl] S}l '“°1 A 5 o AR 2abA 9] 74 sheba] W BkEE o] &3

& k7l o]l Es9len] Ranke?® (1896) v Al E] phansaan,
F9ki-o] X4l Abalel ofshe] ‘“c} ol olF Ao} W& B A3|Fe H AT
ek A8 FHzg Awg olel ? %7} Hunter (1771)%7F #HZx2 2 A 5§ of
o] Fof = sgkrh, 53 bwe] FzA M I ub Pierce?”, Hess'®, Schour$} Massler?®, (I
2 433 ArE X-4 AlHleg go ]oM] al B&2Y, Nolla(1960), Shumaker®”, 752,
= g 4 odond ol Hro AHAHE A Nortje*®2| p2 ATE & + don =l
= 9 e, & oz Aobe A3E FAoR g W
el oole]dl FAS A mube) Hupe o Lo Tl ol T F4u, A zlse zlan =
Aatdol glold o A= dAE LA Ha # gegel osle] X3 A, HI 25,
0}21?& o:l_?ﬂ,‘_ L};]_.'él,7] _9,]5‘_ 45“:', odeg'/al-zég] i}_sx){—T X];]}g} A-%ﬁ]j;]._g]. 53 aLse) AKIACN
71 Zo| dastA el wheb ofy thHE B} xH-of dbgo whE A3 3HE ARt A
& 4 Y Wiel AlolE o]k <lvizhAl b oolakeletol g&38h7] S AT W HAE

b, % QA F7} o] Foid geh,

Aope §A shdel AH chE: RIS 4 o]% AT wnMeldE Az 154744
o 4ol ASuch Alzbe] Aol W mhebd  obrk ek Falel: ARl 2av) Heol
of 44l dowl Aol i HAHL AL o4 vmd FL HUEE Q84 Aot 15

—121—



Al olFollt vz JeEst FolWe vieh
2ogdeh ol wAE nsr ek
Gravely'®, Berkouitz®} Bass®, Nortje®® %
& A 3R HBEE FAoE e UK

YES 23 it
Z ol A= okd w3 ol4D ol4do] A 3
T dhg HAxE 2ZAL B3 3o} ol

o) A
5o F2 oo wE 3o A 3HFHukS
- A

1
Aol 44 & YES 019} 2 (19859
A 3AFA A3 24 A1EE AR 2
Ashel BAFL BHN BHY 4+ At B

a2t AA A7 ZHAel gloiA A 2T
o} A 3HFA Y LFo] FAol EAsHE A
2o AYRAL Adste A A 2ATAY
g Aot A 3 TA wE Fxetel Az
Aol g vla ZAE7b glol Al 2eFAE 7
‘P—i g A4St A 3HNTFAE NFLR e
+ AR E}— A& FA}e AFE Bl
7éffdohﬂ Het

olell Azle WARH AHFRHE APl

ol

iU

o} A 2,374 HEA AFucks A 2
WFA, A IHTFHES Hg AEE um AT
stel At ARIAE HHozA AR

3 S50l B8R AT A o A
e 2glel washe oo},

7t. Aoy

AAhstm A seher 2 3hd U] 19804 el A
198913 Aje]o] WH&isle] PANEX-ECel <%
reiel A4 ARNE BT A 0%
o AR FEG BHF 43S A on
FA, 4 3NTFA EAstol TAGNA 22400] o]
2& 7 dedol 10084 ¢ 1,600, o3
1,600% % 3,200%-¢ A=aralct.

L. ATYY

oAFeh el shmekol yaA A Aol A 4
4, oleabd, Astebd, B9z 47 A
2T, A 3ATAS] BEAUE table1 3
del Nollael Ao 49 #5723
Nortjetts] A7 A& Fashe A2F w4

T 2
Ao 5uiAE & = 12474]; 3fed A 3o
Ffol| o
.]

hij

AlA dedal A 2ulEx e &
o AJHAE vz 2AF B4

%

frt

Table |. Stages of tooth formation
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Fig. 1. Stages of tooth formation

Table 2. Mean age in each stage following the calcification degree of the third molar (1)

Sex Male Female
Tooth Upper Upper Lower Lower Upper Upper Lower Lower
Stage Right Left Right Left Right Left Right Left

0 7922 7723 78121 7.7t22 7520 7618 7621 7.4%121

83+19 85f21 86+t19 86%19 87%19 8421 87+t19 85t20
11.1%£20 112%19 111420 109%21 108%22 109%19 107%18 10521
11908 117310 126%12 127f14 108%12 106+11 11.1%£12 11.2%1.3
128+1.2 129%10 134%14 136118 11815 11.8%£12 122%13 126%t12
140+1.4 142%12 144216 144114 13011 134%12 13813 138116
152+1.0 16.1%1.2 156%16 154%12 147*08 145%11 15015 152%14
16.2t09 16.3%*1.1 165+t08 165ft08 163112 155+08 157%12 155+14
17016 17.0+13 174%12 176114 160%14 16.0+11 163%14 16511
178%+14 178412 18315 184%12 170%185 17214 1721208 174%12
19112 189407 195%12 19.3%14 184%14 182%12 188%1.1 18608
11 203+16 199*13 208%18 206t16 204%14 202%x14 20511 204%13

O © N O O WwN =

—

T

Z
e

&}

A54

ket (p>0.05) A8l Aol A Afeto] shetyrt o] vl
wE AE BedFm ekl (p0.05) =
X

vz}, 550 HEAE A 9 A 3ok Zo} oo ke W AR o olE xw Fxo &

M2 FR3te] Al 3hTAR g Ao HE AAE 4 Ae H95a stage 13 3o

g Ht vl e AbE 32 table 33 #ot sl Febgo] AE 499 stage 1%

4, 8tet 7ol AAE wlasiry Y EF Aol ebiie oi=hrh iR ok A 3| TA R

x| 3ol 1/3 kA% 7392l stage 34-E o] of wlmA whE HArkE ®el F3 9} (p<o.
SHd sl ExbFol sisisl A<l stage 1174 001)
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Table 3. Mean age in each stage following the calcifica- ol w}-"— B4t 04 1o oA YH o2 & ooE
tion degree of the third molar (2) AL g ;,‘_ ul o 7lol AASZ ¥ A
31:14%;494 7\%0] Al 2o A o] w5 ol 2o
e Mole Femate Fe14 AAAE AT ol £ (pe0.001) 2
Stage Upper Lower Upper Lower Got z#, &7t FAH oz {3 A
o] 7} »}E}‘/M 23ktt. (p>0.05)
0 78%23 78%*22 76%19 75%21
1 84120 86119 86%20 B86*20 . 2, 9z WFHL w9 A st o}
2 11.2£2.0 11.0%2.1 109421 10620 wg B2ale] A 2T s Aol uf
3 11.8%0.9 126+1.3 107+1.2 11.2#13 2 9 odele] AEZS table 59} 7tc)
4 129%1.1 135%14 118114 124%13 Table5ol 4 #o]i= upe}7zbol stage 6, 11S
5 141313 144115 132%12 13812 A 9]kt sheko] Aborvch vlmd Hk8o] wh
S teatro roeson marta masra £ HE 2elMp0m) oA dnas
8 17.0%12 176+1.3 160413 16.4%1.3 el we féﬂr% 2AF em (pO.
9 17.9%13 184*14 171%15 17.3%1.0 001) Al 247 < stage 1l e 3ot = Ea
10 19.0¥10 19.4%13 18.3%1.3 187%1.0
n 20.1#15 207%1.7 20314 205%#1.2 Table 5. Mean age in each stage following the caicifica-
tion degree of the second molar (2)
oot Al oA g A, A Male Female
o, HEEUE A ostages] AT AW Stage Upper Lower Upper Lower
A3 g2 29 table 49F
table 4ol4] &4 9l %o] oled& 7A| e 22 5 79108 76%1.1 75109 7.3%08
Akl el Helz Adledr] wlfo A 203 6 84110 84%09 82%12 80%1.2
o] ukgo] ;o] elMel] metalx] Hak AL 7 111211 108%1.0 97109 94109
ol stage 53-E] o] 2hAE T Zrhzo] 8 124309 12.1%1.1 11.6%1.1 11508
A5 A% stage 117h4e] L EE ¥.9 0w 9 13.8%1,1 136%0.7 13.0%09 12.8%09
stage 119] 7$¢ w7 odale oalo] A& 10 148108 14710 14.1%1.0 13.81309
F7bell ubel 2% stage 115 Holm2 g 1 182456 18.1%50 18.2154 18.2%49
Table 4. Mean age in each stage following the calcification degree of the second molar (1)
Sex Male Female
Tooth Upper Upper Lower Lower Upper Upper Lower l.ower
Stage Right Left Right Left Right Left Right Left
5 79106 79%1.0 7610 7611 75%0.8 7.4+09 7.3%0.8 73107
6 8.4%09 8.4%1,1 8308 84109 82+1.2 82%13.2 8.0%1.2 80t1.2
7 11.0+£1.2 111210 107%12 10909 9.610.8 95%1.0 94109 9.3+08
8 124109 124109 121%141 121211 11.5+1.1 11610 116%£07 115%09
9 13.7+£1.0 139*1.2 13507 136%207 131f09 132+08 128%09 12.7%09
10 14808 148%07 147111 14610 141210 140%09 13.7%08 139%09
1 182+58 18.1%54 180%51 181%49 18.1%56 18.2%51 18.0%47 184%61

—124—



of W& HF olzdo] o HAow BESER izl olzbe] 7S abol shotola] w) s}
AL 929 wol =3 9k = table 6,7, 8, 9014 Role uie} Zri.
wAh, ofzh w5 Abetell A Al 2d A ¢

vb. ok Al 3HTASE A 2eHT-A 2E R w50 FEE & stage 11°] 4 3739 &
Hro ARHAZ Asrrs] 9ste] 77 o] stage 5 dwl - F¥3}e stage 9 o] el

Table 6. Correlation of distribution of developmental stage between upper third molar and upper second molar

in female

Second molar

stage 5 6 7 8 9 10 11
third molar
stage
0 10 71 23 104
9.6% 68.3% 22.1%
1 7 38 48 11 104
6.7% 36.5% 46.2% 10.6%
2 25 61 34 120
20.8% 50.8% 28.4%
3 26 96 34 154
16.9% 61.0% 22.1%
4 16 45 56 23 140
11.4% 32.1% 40.1% 16.4%
5 20 41 74 18 163
13.1% 26.8% 48 4% 11.7%
6 32 a3 32 157
20.4% 59.2% 20.4%
7 6 110 116
5.2% 94.8%
8 1 102 103
1.0% 99.0%
9 115 115
100%
10 131 131
100%
11 203 203
100%
Total 1600
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AE 2E A 2oz 48] stage 113 2 Y 3|4 stage 8 o] F o= A 20l F 7} %
o 3ot A= A 2eHT-A stage 11°] Aetat stage 11-& e} 2o},
7o)l A 3hFA stage 5014 28 s} ot A '

Table 7. Correlation of distribution of developmental stage between lower third molar an lower second molar
in fermale

second molar

stage 5 6 7 8 9 10 11
third molar
stage
0 15 85 36 136
11.0% 62.5% 26.5%
1 5 36 52 11 104
4.8% 34.6% 50.0% 10.6%
2 3 16 76 31 126
2.4% 12.7% 60.3% 24.6%
3 20 91 31 142
14.1% 64.1% 21.8%
4 51 89 16 156
32.7% 57.1% 10.2%

5 11 36 78 10 135
8.1% 26.7% 57.8% 7.4%

6 16 28 108 162
10.5% 18.4% 71.1%

7 3 108 11
2.7% 97.3%

8 117 117
100%

9 113 113
100%

10 142 142
100%

11 166 166
100%

Total 1600
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Table 8. Correlation of distribution of developmental stage between upper third molar and upper second molar
in male

second molar

stage 5 6 7 8 9 10 11
third molar
stage
0 15 80 10 105
14.3% 76.2% 2.5%
1 8 81 18 107
7.5% 75.7% 16.8%
2 15 88 13 116
12.9% 75.9% 11.2%
3 10 108 37 156
6.4% 69.9% 23.7%
4 16 41 60 22 139
16.5% 29.5% 43.2% 15.8%
5 21 42 62 23 148
14.2% 28.4% 41.9% 15.5%
6 11 15 86 49 161
6.8% 9.4% 53.4% 30.4%
7 25 92 117
21.4% 78.6%
8 2 102 104
1.9% 98.1%
9 113 113
100%
10 136 136
100%
11 198 198
100%
Total 1600
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Table 8. Correlation of distribution of developmental stage between lower third molar and lower second molar

in male

second molar

stage 6 6 7 8 9 10 11
third molar
stage
0 23 90 21 134
17.1% 67.2% 15.7%
1 6 63 44 113
5.3% 55.8% 38.9%
2 14 106 32 162
9.2% 69.7% 21.1%
3 8 70 53 10 141
5.7% 49.6% 37.6% 7.1%
4 11 26 91 26 154
7.1% 16.9% 59.1% 16.9%
5 6 57 71 6 140
4.3% 40.7% 50.7% 4.3%
6 18 101 29 148
12.2% 68.2% 19.6%
7 10 98 108
9.3% 90.7%
8 108 108
100%
g 139 139
100%
10 115 115
100%
1 148 148
100%
Total 1600
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Fig. 2. Comparison of correlation of age with
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— ABSTRACT —

A STUDY OF CORRELATION BETWEEN THE DEVELOPMENT OF
THE THIRD MOLAR AND SECOND MOLAR AS AN AID IN
AGE DETERMINATION

Jong-Hoon Choi, D.D.S., Chong-Youl Kim,D.D.S.,M.S.D.,Ph.D.,

Department of Oral Diagnosis and Oral Medicine,
Dental College,Yonsei University

This study was undertaken to obtain the data for age determination following the calcification
degree of the second molar, third molar in the point of forensic odontology.

The intraoral panoramic radiograph of 1600 male and 1600 female (100 persons each age)
ranging from 7 to 22 years of age were studied.

The developmental state of the second molar and third molar were divided into 12 stages
following the calcification degree and correlation of second molar developmental stage and stati-
stically analyzed.

The results were as follows;

1. There was remarkable correlation between the development of the second molar, the third
molar and age.
2. There was no significant developmental differences between the right and left second molar,

third molar. (p > 0.05)

3. The developmental stages of the lower second molar was more advanced than those of upper

second molar. (p < 0.05)

4. The developmental stages of the upper third molar was more advanced than those of lower
third molar. (p <0.05)

5. Both the developmental stages of second, third molars were earlier in the female than in
the male. (p <0.001)

6. For the purpose of age estimation according to developmental stages of the second, third

molar, linear equations are as follows. (p < 0.001)

second molar :
male upper : Y =13927X + 0.2213 (r=0.72)
lower : Y=14132X + 0.0012 (r=0.78)
female wupper @ Y =14914X + 0.2151 (r=0.73)
lower : Y =1.5429X 0.0911 (r=0.78)

—135—



third molar
male upper : Y =1.1892X
lower : Y =1.2013X
female upper : Y =1,1943X 7.6952 (r=0.69)
lower : Y =1.2564X 7.5942 (r=0.73)
(Y : age, X : developmental stage)

7.0621 (r=0.68)
6.7132 (r=0.72)

+ + +

+

7. When there the development of second and third molars at the same time, we could see more
correlation by the use of second molar as a guidance of age estimation.

In view of the results metioned above, it can be conceived that the developmental stages of
the lower second molars can be used as a useful guidance in the age estimation in the individuals
under fifteen years old.

After the development of second molar finished, third molar can be used as a useful guidance

in the age estimation.
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