FZALTREA A 1B A1 7d 124)
Journal of the Korean Society for Precision Engineering, Vol. 24, No.12, December 2007

OEX @ MHE AAY 2HEY
Micro-CTS 0|23+ 512 Mt 7 x|o| SHEe|sta A

iy

AR, R

Morphological Study of the Mandibular Second Molar Using a Micro-CT
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k& 2H93), Tooth(X] oF)

et Al AASHA] Foh

a2y H2 g8 gEoA AT FE
o 7](Computed tomography, CT)7} 8] 33 Z AH(Non-
destructive testing)ol FH A AFEE 3 dod
x93} BolME CT & Xray 522 SHE 2
A4 dHolEEg T35 By ¢ o835 33
foz FAHY F HE9 vy MFANEFH,
AZPE ZTHA WE HHY e A, $¥
E2¥xy o g 28 BX ' g A7
HEH ot

olo] B =FME vl ©EEFE R 7] (Micro-CT)
& A5t Holg maEtx] g, AYEA W
A% WYE 24T + Yt 71EL Beq &
3 2 geigd vin AE5E Ao g

2. AE 2y

2.1 A|E3} X

AHoz 29 A FA 3 %, o4 5 ¥
o Al 2 WTEHNE AFSsHA T Aot Aol 44
ALY #Ato] 7]olkx] g3, o] F U A

ghg AREBHA T

v eEEEE d A2E AHESH Fig |
3 gol AHE FHEUT. Aol EFL AR
slote) stold Y 7IES HEsly] AW AET
BHAA AAHASG AMe FL Ao ZFH
HEAT 3 AAN7R, AHo) A9 3y
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AdE Ado.

AN RFEe o 12

Fig. 1 Tooth Sample after Removing Upper Part of the
Jig

Mesial | Distal Buccal ' Lingual

Crown

Horizontal lin

Cervical line

i ~\
LN

Tooth datum axial line 1

1
1
|
|
|
Apex foramen |
]
N:

Tooth datum axial line 2

Fig. 2 Tooth Datum Axial Lines and Horizontal Axial
Line
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Fig. 3 Top View of the Jig
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Fig. 4 External Morphological Measurement Parts in the

Mandibular Second Molar
B Ejdt R 9 M I (external morphological part
number, ©13t EMPN) & 9jvl& g3 g

() 5‘] ] 4] °] (Length of crown)
@ A2 0] (Length of root)
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@ AP YA Y] (Mesio-distal diameter of crown) A F A Y Ag
@ XA YA 40l (Mesio-distal diameter of crown at cervix) 3) IMPN 3-1~3-2, 3-5~4-6: A Adola A A4
® B P -] (Labio-lingual diameter of crown) 9} Ao}z o] FH|(3-2, 3-6, 4-2, 4-4, 4-6), ArolA 9]
® A7 ¥4 Z o] (Labio-lingual diameter of crown at cervix) e HolA 43 Age ¥3d FAG-, 345, 4-1,
@ T4 AZHAVF (Mesial curvature of cemento-enamel 4.3, 4-5)

junction) 4) IMPN 33, 3-4:3-3 & 239 T4
AA AT (Distal curvature of cemento-enamel 2z FA0lH, 3.4 & 3-3 o] Aotz &£3A Ao A

junction) A9 A

5) IMPN 5-1~5-4: B33 Agolx Aot Fd7t

23 UWRHENEY HEI|E A9 Ag

e gty AZ7EL 7189 Ko} AT 6) IMPN 6-1~6-4: & AaolA Aold AD7HA
A wgg Aol ¢lo] Fig. 5 & gol 3+ Al 2 o A

FAY 12 L AMSGRA T 7) IMPN 7-1~9-2: A7 A 9] stetol A (2 &F7A|
o) AYE 3 SET Holr FoldF Ao YA

Bod AHool HAHEL tSH Zh Ha ZYAH FA

1) NPEAeist 294N S (Internal morphological part 8) IMPN 10-1~10-3: X 20| A Foll A Fopa 9 24

number, ©]3} IMPN) 1-1~1-8: Xjot&] HgholA Z QA AF olAAA Y FA

A7ZA stezle AW AR 3 FEH| 7

Z,1-1, 1-3, 1-5, 1.7 & &9 U A(enamel) XY R AZ7EY olfe e gk
| A Aro}d 7 A (dentine-enamel  junction)7+A] €] 1) IMPN 1-1~1-8, 2-1~2-8: "}2 33 2J{9E B,
AglolH, 1-2, 1-4, 1-6, 1-8 & Aot B A A A X Mol Az £4do] FREE F4

F(pulp)7tA ] A 2) IMPN 5-1~5-4: A EF 7 FAE ¥
3) IMPN 3-1~4-6; 2 3o} £2% B, 2#A
Buccal Lingual Mesial Distal 29 _Ol_)_x_} ;‘qg_A] AR A+ A of) AZHE 29

4) IMPN 6-1~6-4: THAFA] X F Al FzH
L
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#Bad 292, T2E AY F FEE FopEol
Aleo) dF7 B
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m2) SkyScan-1072 (SkyScan, Aartsellar,
Belgium)& A3}k 95 #Yson,
TomoNTTM (SkyScan, Aartsellar, Belgium)S AH&-3}
o] 2 A9 AL ¢9d 4L ST AEY
27t AgdEs 2131 mB AARLH Ko} Ao
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Fig. 5 Internal Morphologica! Measurement Parts in the ¢ 85389 ch 20mm ©14d9 AelE 2 3o A
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o] AgjolH, 2-2, 24, 2-6, 2-8 & Ao FA A A Table 1(a) & (b), Fig. 6, Fig. 7 & &= 3t} Al
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Table 1(a) Statistical Size of Korean and G V. Black's in

External Morphology (unit: mm)

Korean Average \
EMPN.| (Standard Deviation) | OV Black's Data
[0 7.55(0.77) 7.00
) 10.89(1.12) 13.00
&) 11.42(0.62) 10.50
@' 9.43(0.73) 8.00
® 10.76(0.54) 10.00
® 8.94(0.59) 9.00
@ 2.09(1.21) 1.00
® 1.08(0.51) 0.00

* There is a difference in average between the value of

Korean and that of Caucasian.
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Fig. 6 External Morphological Comparison of Korean
and Caucasian data in the Mandibular Second

Molar

Table 1(b) Statistical Size of Korean Male and Female in
External Morphology (unit: nm)

Male Average Female Average
EM (Standard Deviation) | (Standard Deviation)
) 6.97 (0.84) 7.28 (0.44)
@ 10.99 (1.94) 10.75 (0.50)
) 12.19 (0.03) 11.04 (0.63)
@ 10,02 (0.21) 9.16 (0.92)
® 11.07 (0.63) 10.66 (0.65)
® 9.24 (0.34) 8.90 (0.45)
@ 1.49 (0.88) 1.41(0.92)
®" 0.56 (0.34) 1.21(0.33)

* There is a statistically significant difference in the
mean value of Korean male and female external

morphology (t-test, two-tailed, a=0.05).
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Fig. 7 External Morphological Comparison of Male and
Female data in the Mandibular Second Molar
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3.2 Internal Morphology
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Fig. 8(a) Internal Morphology Comparison of Male and
Female for Abrasion and Abfraction
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Table 2 9} Fig. 8(a), (b), (c), (d) & () & T=<) 14 Uit )
atet Al 2 o] WEHES SA AEE YE 12
H Ao, zt 7t Ave AgeH 2Ad u

g} Z7zte) oz e Yehydd
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Fig. 8(b) Internal Morphology Comparison of Male and
Female for Caries
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Fig. 8(c) Internal Morphology Comparison of Male and
Female for Attrition
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Fig. 8(d) Internal Morphology Comparison of Male and
Female for Root Canal Location
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IMPN 7t 72 7-3 T4 5 T T-7 T8 T T-107-17-12 31 BU B B4 35 06 87 0 B4 510811812
Fig. 8(e) Internal Morphology Comparison of Male and
Female for Post Implantation
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Table 2 Statistical Data of Korean Males and Females in
Internal Morphology (unit: mm)

Mule’s Ave. [Ferrale’s Ave. Male’s Ave.

M 1std. Dev. (Std. Dev.) IN' Std. Dev.
1165 (1.90)

1.56(0.39) [1.52 (0.28)] 6-2

3.44(0.55)13.34 (0.27)] 6-3 [12.14(1.79)
0.67(0.10) |0.68 (0.07)| 6-4 [11.93 (1.88)
3.28(0.24)13.33 (0.30)| 7-1[2.88 (0.22)
1.12(0.17)]1.22 (0.19) | 7-2 [1.98(0.86)
3.66(0.17) [3.38 (0.51)[ 7-3[3.07(0.56)
0.46 (0.27)10.49 (0.17)] 7-4 [2.68 (0.09)
2.95(029)2.73 (0.25)] 7-5 [1.34(0.37)
1.20(0.35)]1.14 (0.22) 2.82(0.24)
4.04(037)12.83 (0.34) 1.97 (047)
0.69(0.19)]0.53 (0.18) 1.94(1.16)
3.11(037)[2.29 (0.19) 1.95 (0.40)
144 (044)[1.58 (0.26) 1.91(0.24)
3.63(0.70)13.81 (0.48) 0.89(037)
1.10(0.42) |1.06 (0.46) 1.93 (0.21)
3.02(0.63) [3.19 (0.52) 231 (0.14)
2.07 (0.84) |1.93 (0.60) 040 (0.20)
2.76(0.18) [2.80 (0.18) 117 (0.31)
1.20(0.12)10.96 (0.32) 1.19(0.28)
3.47(022)13.14 (0.16) 0.75 (0.18)
2.00(0.04) [1.74 (0.22) 2.32(0.39)
3.06 (0.07)[2.71 (0.36) 1.28(0.33)
1.93 (0.64) |1.88 (0.75) 0.44(027)
2.93(0.26) [2.50 (0.38) 1.02 (031)
1.17(0.18)|0.87 (0.49) 0.92(0.25)
3.44 (0.30[3.08 (0.24) 0.37 (0.09)
1.85 (0.60 [1.50 (0.22) 1.56 (0.66)
2.40 (0.88) [2.76 (0.40) 3.33(031)
1.75 (0.53) | 1.41 (0.40) 462 (0.38)
1,54 (0.08)|1.61 (0.07) 1.99(0.13)
1.75(0.26)[1.51 (0.20) 3.00 (049)
54 1146 (0.75) [1.15 (0.49) 2.03(0.10)
6-1 |1163(191) [ 11.98 (0.67)

* There is a significant difference in the mean value of
Korean male and female internal morphology (t-test,
two-tailed, 0=0.05).

Fermale’s Ave.
(Std. Dev.)

11.96 (0.71)
12.98 (0.95)
11.56 (0.47)
2.85 (0.87)
2.11 (1.21)
2.33 (0.43)
2.37 (0.21)
1.91(0.62)
2.56 (0.28)
1.95 (0.28)
1.33 (0.79)
1.85 (0.55)
1.73 (0.23)
0.80 (0.18)
2.31(0.66)
1.69 (0.31)
0.42 (0.07)
1.37 (0.53)
1.31 (0.58)
0.60 (0.28)
1.79 (0.63)
1.22 (0.16)
0.28 (0.08)
1.20 (0.58)
1.01 (0.46)
0.33 (0.16)
1.54 (0.22)
3.26 (0.43)
4.14 (0.77)
1.74 (0.52)
2.03 (0.70)
1.49 (0.66)

1-1
1-2
1-3
14
1-5
1-6
1-7
1-8
2-1
22
2-3
24
2-5
2-6
27
2-8
3-1
32
33
3-4
3-5
3-6
4-1
4-2
4-3
4-4
4-5
4-6
5-1
5-2
5-3

7-7
7-8
7-9
7-10
7-11
7-12
81

8-3
8-4
8-5
8-6
8-7
8-8
8-9
810
8§11
812
9-1
9-2
10-]
102
103
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