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Fig. 1. Diagram showing mesiodistal width, buccolingual width, and the
diameter of each cusp. MD: mesiodistal width, BL: buccolingual width,
Pr: diameter of protocone, Pa: diameter of paracone, Me: diameter of
metacone, Hy: diameter of hypocone.

a: Between Buccal tips

b: Between Distal tips
c: Between Lingual tips
d: Between Mesial tips
e:MBC - DLC
f: DBC - MLC

buccal
[l

* mesial

Fig. 2. Diagram showing intercuspal distances.
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Fig. 3. Diagram showing the angles between each cusp tips.
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Table 1. Intraobserver analysis using ICC

Measurements ICC
Mesiodistal diameter 0.878
Buccolingual diameter 0.832
Protocone diameter 0.962
Paracone diameter 0.856
Metacone diameter 0.888
Hypocone diameter 0.959
Between Buccal tips 0.964
Between Mesial tips 0.92
Between Lingual tips 0.919
Between Distal tips 0.949
DBC-MLC 0.975
MBC-DLC 0.967
DBC angle 0.884
MBC angle 0.856
MLC angle 0.916
DLC angle 0.932

4 e ztelE HelA] ekt (p)0.05). A 1tlTx]9F Al2H+
x9] Ag] Atolo] ABAAE =7 A EE Pearson s correla-
tion coefficient= 0.297~0.668°|9oH, 7H =& Ad%

AE Hole AL FAPS uFgdM dad=

o] Azl 2 Ueth(r=0.668).

L
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3. ofotoilMof ket M1ChTx|9f M 27X H|W

ofolo] HHFAH L 8.47+1.024% T}, oJolellx el Aot A1
2| & A2FTR| S A ASA e it 2 FFHASY F
2o} Atolof] g =9 t A7 2 Pearsond]
o A= T2 Z2tH(Table 3). dolollA = tlF-ie] ASX|
AN ATHFR|7F A 2FF2] ¢k o4 A= 2ol & YERAIA]
g, Crl, DBCZ, MBCZelA = #94 Se AfolE HolA|
ETHp>0.05). Al1tlFA] 9} A2FF29] Azl Atole]
#AAE 7+ FEE Pearson s correlation coefficients
0.287~0.565¢190m, 7} &2 FHAAE Hole AL &
S TN RS 1T Atele] AR YEhsit
(r=0.565).

4. ot M1chTx|ollM R ES

gt AT 7] AlEx] ] AH e 2 Zpo]d
& AN Ao v 20 (Table 4). &<t Al
g 5F-29] ASA oA Y AfolE HAAT, A n 53t A,
Prl, DBCZ, MBCZ, DLCZIA & EY Aloldll 2]k Ajo]
& Holx] e}t (p)0.05).

Table 2. Comparison of crown measurements between maxillary M1 and m2 using t-test and Pearson’ s correlation analysis in male

Male M1 (N=150) m2 (N=150) . Pearson’ s correlation
(age:9.04+£1.16) mean SD mean SD P ot coefficient

MD diameter(mm) 10.04 0.50 8.96 0.37 <0.0001** 12.16 0.434
BL diameter(mm) 11.11 0.44 9.84 0.33 <0.0001** 12.97 0.297
Crown area(mm2) 111.79 9.80 88.32 6.47 <0.0001** 26.94 0.403
Crown index(Crl) 110.72 2.09 109.89 1.89 <0.0001** 0.78

Between Buccal tips(mm) 539 0.51 476 0.63 <0.0001** 14.53 0.343
Between Mesial tips(mm) 7.20 0.58 6.16 0.54 <0.0001** 17.12 0.617
Between Lingual tips(mm) 4.59 0.45 4.06 0.35 <0.0001** 13,51 0.388
Between Distal tips(mm) 647 0.65 5.83 0.53 <0.0001** 11.25 0.578
Protocone diameter(mm) 5.24 0.46 4.66 0.41 <0.0001%** 12.84 0.506
Paracone diameter(mm) 4.66 0.38 4.18 0.36 <0.0001%** 11.67 0.629
Metacone diameter(mm) 4.29 0.31 3.72 0.32 <0.0001%** 15.67 0.529
Hypocone diameter(mm) 6.22 047 5.40 0.39 <0.0001%** 1545 0.404
Protocone index(Prl) 5221 3.92 52.02 4.02 0.688 0.82

Paracone index(Pal) 46.37 292 46.67 344 0.408 -0.23

Metacone index(Mel) 42.74 254 41.56 3.17 <0.0001** 3.36

Hypocone index(HyI) 61.96 422 60.32 4.01 0.001%** 3.12

DBC-MLC(mm) 7.06 0.65 6.20 0.59 <0.0001** 14.43 0.604
MBC-DLC(mm) 9.39 0.67 835 0.62 <0.0001** 12.71 0.668
MLC angle(’) 109.19 4.16 110.17 4.05 0.040* -0.8

MBC angle(*) 71.04 324 71.66 344 0.107 -0.74

DBC angle(") 106.80 348 106.19 3.62 0.142 0.64

DLC angle(*) 77.10 3.13 75.98 3.35 0.003** 1.62

M1: maxillary first permanent molar, m2: maxillary second primary molar

* p<0.05, ** p<0.01
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Table 3. Comparison of crown measurements between maxillary M1 and m2 using t-test and Pearson' s correlation analysis in female

Female M1 (N=150) m2 (N=150) . Pearson’ s correlation
. p value % diff .
(age:8.47+£1.02) mean SD mean SD coefficient
MD diameter(mm) 9.55 0.45 8.54 0.39 <0.0001** 11.89 0.450
BL diameter(mm) 10.65 0.41 9.52 0.35 <0.0001** 11.94 0.399
Crown area(mm?2) 101.84 8.60 81.45 6.69 <0.0001** 25.46 0.439
Crown index(CrI) 111.58 191 111.50 2.13 0.731 0.10
Between Buccal tips(mm) 5.15 0.50 4.54 0.49 <0.0001** 14.24 0.439
Between Mesial tips(mm) 6.94 0.53 5.89 0.52 <0.0001** 18.30 0.536
Between Lingual tips(mm) 4.49 0.49 393 0.41 <0.0001** 14.87 0.489
Between Distal tips(mm) 6.25 0.55 5.67 0.47 <0.0001** 10.51 0.441
Protocone diameter(mm) 5.00 0.40 4.59 0.30 <0.0001** 9.11 0.421
Paracone diameter(mm) 451 0.29 4.13 0.28 <0.0001** 941 0.528
Metacone diameter(mm) 4.17 0.24 3.62 0.27 <0.0001** 15.79 0.287
Hypocone diameter(mm) 6.03 0.42 5.25 0.36 <0.0001** 15.04 0.526
Protocone index(Prl) 5245 421 53.83 349 0.002%* -2.27
Paracone index(Pal) 47.32 2.90 48.44 417 0.002** -2.02
Metacone index(Mel) 43.70 2.58 4235 2.96 <0.0001** 3.59
Hypocone index(HyI) 63.25 4.42 61.58 428 0.001** 3.02
DBC-MLC(mm) 6.85 0.60 5.87 0.60 <0.0001** 17.23 0.565
MBC-DLC(mm) 9.18 0.59 8.16 0.54 <0.0001** 12.74 0.529
MLC angle(’) 108.11 2.84 111.15 445 <0.0001** -2.59
MBC angle(’) 71.51 3.26 70.82 3.36 0.072 0.15
DBC angle(”) 106.07 3.93 106.47 3.78 0.376 -0.27
DLC angle(’) 76.50 3.15 74.18 3.25 <0.0001** 3.30

M1: maxillary first permanent molar, m2: maxillary second primary molar
* p<0.05, ** p<0.01

Table 4. Comparison of crown measurements in maxillary M1 between male and female groups using t-test

Male (N=150) Female (N=150) .
Ml mean D mean SD p value % sex difference
MD diameter(mm) 10.04 0.50 9.55 045 <0.0001** 5.13
BL diameter(mm) 11.11 0.44 10.65 041 <0.0001** 432
Crown area(mm2) 111.79 9.80 101.84 8.60 <0.0001** 9.77
Crown index(Crl) 110.72 2.09 111.58 191 <0.0001** -0.77
Between Buccal tips(mm) 5.39 0.51 5.15 0.50 <0.0001** 4.66
Between Mesial tips(mm) 7.20 0.58 6.94 0.53 <0.0001** 3.75
Between Lingual tips(mm) 4.59 0.45 449 0.49 0.068 2.23
Between Distal tips(mm) 6.47 0.65 6.25 0.55 0.001** 3.52
Protocone diameter(mm) 5.24 0.46 5.00 0.40 <0.0001** 4.80
Paracone diameter(mm) 4.66 0.38 4.51 0.29 <0.0001** 333
Metacone diameter(mm) 4.29 0.31 4.17 0.24 <0.0001** 2.88
Hypocone diameter(mm) 6.22 047 6.03 0.42 <0.0001** 3.15
Protocone index(Prl) 5221 3.92 5245 421 0.601 -0.46
Paracone index(Pal) 46.37 2.92 4732 2.90 0.005%* -2.00
Metacone index(Mel) 42.74 254 43.70 2.58 0.001** 220
Hypocone index(HyI) 61.96 422 63.25 442 0.010* -2.04
DBC-MLC(mm) 7.06 0.65 6.85 0.60 0.003** 3.07
MBC-DLC(mm) 9.39 0.67 9.18 0.59 0.004%** 229
MLC angle(’) 109.19 4.16 108.11 2.84 0.009%** 0.07
MBC angle(*) 71.04 324 71.51 326 0210 -0.66
DBC angle(”) 106.80 348 106.07 3.93 0.091 0.69
DLC angle(*) 77.10 3.13 76.50 3.15 0.096 0.78

M1: maxillary first permanent molar
* p<0.05, ** p<0.01
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Table 5. Comparison of crown measurements in maxillary m2 between male and female groups using t-test

Male (N=150) Female (N=150) .
m2 mean D mean D p value % sex difference
MD diameter(mm) 8.96 0.37 8.54 0.39 <0.0001** 492
BL diameter(mm) 9.84 0.33 9.52 0.35 <0.0001** 3.36
Crown area(mm2) 88.32 6.47 81.45 6.69 <0.0001** 8.43
Crown index(CrI) 109.89 1.89 111.50 213 <0.0001** -2.34
Between Buccal tips(mm) 4.76 0.63 4.54 0.49 0.001** 4.85
Between Mesial tips(mm) 6.16 0.54 5.89 0.52 <0.0001%** 4.58
Between Lingual tips(mm) 4.06 0.35 3.93 041 0.004** 331
Between Distal tips(mm) 5.83 0.53 5.67 0.47 0.006** 2.82
Protocone diameter(mm) 4.66 0.41 4.59 0.30 0.107 1.53
Paracone diameter(mm) 4.18 0.36 4.13 0.28 0.195 1.21
Metacone diameter(mm) 3.72 0.32 3.62 0.27 0.002** 2.76
Hypocone diameter(mm) 5.40 0.39 5.25 0.36 0.001** 2.86
Protocone index(Prl) 52.02 4.02 53.83 349 <0.0001** -3.36
Paracone index(Pal) 46.67 344 48.44 3.17 <0.0001** -3.65
Metacone index(Mel) 41.56 3.17 4235 2.96 0.026* -1.87
Hypocone index(HyI) 60.32 4.01 61.58 428 0.009** -2.05
DBC-MLC(mm) 6.20 0.59 5.87 0.60 <0.0001** 5.62
MBC-DLC(mm) 8.35 0.62 8.16 0.54 0.005** 233
MLC angle(’) 110.17 4.05 111.15 445 0.047* -0.88
MBC angle(’) 71.66 3.44 70.82 3.36 0.033* 1.19
DBC angle(’) 106.19 3.62 106.47 3.78 0.523 -0.26
DLC angle(’) 75.98 335 74.18 325 <0.0001** 243
m2: maxillary second primary molar
* p<0.05, ** p<0.01
5. Ao} ®|2S X0l A AXIHES Table 6. Factor loadings after Varimax rotation
factor
PC1 PC2 PC3
et A2fTA ASA| 2] AEel w2 Aol titt 51 ¢ A Crown area 0.925 -0.289 0.055
& A A3E a3t 2oh(Table 5). et A 2f74]<] Mesiodistal diameter 0.921 -0316 0.053
R A& J zlo]E BHYAT ZAFE gFe Buccolingual diameter 0.916 -0.260 0.062
A7, 245 wrel 17, DBOZIAE B Aol fro  MBCDE oo e
- ypocone diameter . . -0.
& Al S HolAl #TH(p0.05). Between Mesial tips 0.857 0.088 0.135
Metacone diameter 0.821 0.181 0.127
6. THEEAMZ 0|88 & M1CiTx| 2t M27Tx|2| el DBC-MLC 0.792 0.109 0.406
H| Paracone diameter 0.789 0.328 0.129
Between Distal tips 0.746 0.125 0.270
5 Aol fAKYSH Aol ol Y FE 81 AR et T 073 b 006
kel FAEEA (Principal component analysis, PCA)S Between Lingual tips 0724 0,008 0.165
AlPaitt, B HE HEYE A o]Fo] eigen value] o] Pal 0.003 0.804 0.106
Z A 7HA 8918 &3t 1, A 7FA] PCA L1072 AA| & Prl 0.012 0.800 -0.007
el 64.738%7H ARG, A4 AR BAo) Ave M 0198 0631 0126
th$3} 2THTable 6). 4] M PCA 8919 scorestt 49 Y o e
Al tlegl 7k © 2170 29 Crown index(Crl) -0.260 0.301 0.010
a7k thesh &tH(Table 7). PClell= A|3te] 712 MBC angle 0.009 0.072 0.799
AZ & 2 crown area’t EFH A, PC29= crown in- DBC angle 20015 -0.091 0,669
dex<} cusp index’}, PC39l= w54 Alole] 27} 438153 DLC angle 0.252 0.003 0.652
ok PC1Y A% 5 X|o} Alo]ol] €93} 2fo]| S Ho|x]| 95k, MLC angle -0.124 0.061 -0.550
P25k PO39] 790l = Ao} Afolo] fojgh Ao & mge},  cieen value 211 2723 2369
o2 TAFEY 0ot 2eh(Fig. 4-6) prop(%) 41.595 12.377 10.767
== - g ) cum prop(%) 41.595 53.972 64.738
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Table 7. Basic statistics of the PCA scores and results of t-test between
M1 and m2

MI (N=300) m2 (N=300)

CHetobx|2tstalX| 38(4) 2011

PC2

mean SD mean SD pvalue 5
PC1 0.762 0.703 -0.762 0.587  <0.0001**
PC2 -0.045 0.978 0.045 1.022 0.272
PC3 0.031 0962 0031 1038 0442 P ==
M1: maxillary first permanent molar, m2: maxillary second primary molar 2 1 ) o M.l 1 2
% p<0.01
E
2
Fig. 4. Plots of mean values of PC1 and PC2.
29 pc3 27 pc3
%l
pC1 f: \ PC2
. r - o !
2 - | -1 \\‘t::‘y 1 |
24 -2 4
Fig. 5. Plots of mean values of PC1 and PC3. Fig. 6. Plots of mean values of PC2 and PC3.
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lapped using the mesiolingual cusp tip(MLC) point and the line between
mesiolingual cusp tip(MLC) and mesiobuccal cusp tip(MBC) as the fixed
line.
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lapped using the mesiolingual cusp tip(MLC) point and the line between
mesiolingual cusp tip(MLC) and mesiobuccal cusp tip(MBC) as the fixed
line.
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Abstract

MORPHOLOGICAL FEATURES OF THE CROWNS OF MAXILLARY SECOND PRIMARY MOLAR AND
FIRST PERMANENT MOLAR: AN ODONTOMETRIC STUDY

Ji-In Kim, Hong-Keun Hyun, Young-Jae Kim, Jung-Wook Kim, Ki-Taeg Jang,
Sang-Hoon Lee, Se-Hyun Hahn, Chong-Chul Kim

Department of Pediatric Dentistry, School of Dentistry, Seoul National University

The basic structure of the primary crowns usually resemble their succeeding permanent teeth. However, max-
illary second primary molars resemble ipsilateral first permanent molars. Accordingly in this study, odontomet-
ric data of the two teeth was obtained, then analyzed to verify the morphological relationship and sex difference
between the two teeth.

Dental study casts were examined for their mesiodistal and buccolingual width of the crowns, diameter of
each cusps, and intercuspal distances. Photographs of the crowns were taken to measure the angles between
each cusp tip.

The results are as follows :

1. In boys, Prl, Pal, DBC angle, and MBC angle did not show any statistically significant difference between

the two teeth(p>0.05), and moderate level of correlations were observed.

2. In girls, crown index, DBC angle, and MBC angle of the two teeth did not show any statistically significant
difference(p0.05), and moderate level of correlations were recognized.

3. Measurements that did not show statistically significant difference between the two teeth in both boys and
girls were DBC angle and MBC angle(py0.05). In DLC angle, however, statistically significant difference
was observed(p<0.01).

4. Most of the measurements showed sex differences, except DBC angle, which did not show any sex differ-
ence in both teeth(p>0.05).

Key words : Maxillary first permanent molar, Maxillary second primary molar, Odontometry, Morphology,
Correlation
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