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Correlation of Left Mandibular Third Molar Development and Chronological Age
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— Abstract

Demirjian method and its relation to chronological age.

based on their developmental stages of third molars.

be attained with dental maturity stage.

The aim of this study is to evaluate the development of the left mandibular third-molar development with modified

A total of 1653 digital panoramic radiographs of healthy individuals aged between 7 and 23 years who visited Yonsei
University Dental hospital were selected. The developmental status of the left mandibular third molars was assessed using
dental maturity scoring proposed by Demirjian et al. The mean age of the first appearance of mineralization, complete
crown formation, and complete root formation were around 9, 14, 21 years respectively. Statistically significant differences
between males and females in the development stage of D and G were revealed that crown formation and root length
completion were attained earlier in males than in females. There was significant positive relationship between age and
third molar development in both sexes, and new formula was presented to estimate age of children and adolescents

In this study, the use of left mandibular third molar as a developmental marker is appropriate, and age estimation can
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Table 1. Distribution of subjects according to gender and age

Age (year) Male Female
7 47 46
8 48 45
9 48 48
10 47 49
11 50 50
12 50 50
13 46 46
14 44 40
15 50 50
16 50 49
17 52 47
18 52 48
19 50 50
20 49 49
21 52 50
22 50 50
23 50 51
Total 835 818
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Table 2. Tooth developmental stages using modified Demirjian’s classification

Stage

Description

O

»)
)

))

SESH5B DR G)

Radiolucent bud with no calcification

Calcification of single occlusal points without fusion of different calcifications.

Fusion of mineralization points; the contour of the occlusal surface is recognizable.

Enamel formation has been completed at the occlusal surface, and dentine formation has commenced.
The pulp chamber is curved, and no pulp horns are visible.

Crown formation has been completed to the level of the cementoenamel junction. Root formation has
commenced. The pulp horns are beginning to differentiate, but the walls of the pulp chamber remain
curved.

The root length remains shorter than the crown height. The walls of the pulp chamber are straight, and
the pulp horns have become more differentiated than in the previous stage. In molars the radicular
bifurcation has commenced to calcify.

The walls of the pulp chamber now form an isosceles triangle, and the root length is equal to or
greater than the crown height. In molars the bifurcation has developed sufficiently to give the roots a
distinct form.

The walls of the root canal are now parallel, but the apical end is partially open. In molars only the
distal root is rated.

The root apex is completely closed (distal root in molars). The periodontal membrane surrounding the
root and apex is uniform in width throughout.

M 0j5-= Spearman correlation analysis2 B7}sI 2O, X|0} m. e A1}
A5k CHAE 0[83t0] A 0|52 8t7| flsto] 2 X[ote]
g TAE #X|31510 0 - HEAIE 0 - 82 H3lot & MY 1. MBOH7HA| L= CHAO) 2 Y 22

A

4

-

ro Mz
J

1x
ofm

(Linear regression analysis)2 Al&StRICE ZE &4 &
A Z2I(SPSS for Windows, version 25.0; IBM Inc., 2t dY OfCh M3CH+A| 25 ':+71|01| sigete B Ayt
Chicago, USA)Z 0|83} %Ct

2}

HEHAE O30 ZCHTable 3). |, 0] 25 o sM| &0 X3
CHTXIe] X[Ei7F Mg 2HEE 7| AIZSIRL, B 930 Mg
sb JHAL 21480 M3CHTA] K2 E T2 2tE e QA S

37



J Korean Acad Pediatr Dent 49(1) 2022

o] &g Al7|Q| AHO|E H| w3t
El= DEFAQE X2 20|17t 2+
2t B 14.1M|, 18.28M, of 42
Hd0| o] Lt Y|0| WekoH, of
0| AUCH(Table 3, p = 0.007, 0.002). D,

M= 4Eol XH0[= LIEILEX|

[, x|zl He|=tst 2+
THAOIM 8ol B2 4
B 1501M, 19.08M =2

Xtol= SAHL #old

, G THAIE HMeleh 7EA

-

fo:R=3
=

=G

%g

oot
LoM

M3thtXle] E5 ThA L AFnte| a2t

A X3 7K LS CHA AO|o] HHEAE
7 442 0951, oY

rlo

Spearman AEHA| =

Rl SAH2Z 725t (Table 4, p =

9
R
ot
rm
>
[
Em
-

X| X|ot M3z} chAlet AFEO
At ol HHEE 7.722(AE[ 77t
(B)= 1.607(AM2[F#ZH 1,570 -

o Mo
| A =

42 ZHEI B FYUOl 42 7.851 A_IEHUJ
7.637 - 8.065), 1.634(4 2|77t 1593 - 1.675)0| AUCH(Table 5). 2
Y ATR)E HE2 08%4, 01’92 088622, HYO0| o gL}
Atofofl Zet 2o,

7.518
44)

2 0.
M3EH-A] ZSah AF ARG S

o=

D5 EXXo=z QoI CHTable 5 p = 0.000, 0.000).
HM3ti#A| 2 HAE 0|8%t0 AHZ HFsIAS W, &

Table 3. Mean age and standard deviation for the developmental stages of the left mandibular third molars in relation to gender

- Male Female
Demirjian Stage p value
N Mean £ SD N Mean £ SD
0 126 843 £ 1.7 135 853 £ 1.52 0.601
A 25 9.20 £ 135 26 931 +£1.26 0.770
B 70 1046 + 147 53 10.09 + 1.60 0.194
C 116 12.00 + 1.38 115 12.08 + 1.26 0.618
D 49 1410 £ 1.62 70 15.01 + 1.89 0.007
E 80 1542 £ 1.16 82 15.77 + 1.68 0.131
F 57 17.05 £ 1.66 69 1719 £ 1.74 0.658
G 102 18.28 £ 1.60 92 19.08 + 1.85 0.002
H 210 21.16 + 146 176 2136 + 143 0.186
p value from Student's t-test.
Table 4. Correlation coefficients between chronological age and
calcification of lower left mandibular third molar
Coefficient p value
Male 0.951 0.000
Female 0.945 0.000
p values from Spearman correlation test.
Table 5. Results from linear regression model of the relationship between dental maturity age and chronologic age
Male Female
. B Estimate B Estimate
Variables (95% Cl) SE p value (95% Cl) SE p value
7.722 7.851
Intercept (7.518 - 7.926) 0.104 0.000 (7,637 - 8.065) 0.109 0.000
Dental maturity stage 1.607 0.019 0.000 1634 0.021 0.000

(1.570 - 1.644)

(1.593 - 1.675)

p value from Linear regression analysis.
B = regression coefficient, Cl = confidence interval, SE = standard error
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Fig. 1. Age estimation using dental maturity stage in a linear function. (A) Male patients, (B) Female patients.

R? = coefficient of determination
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