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A Study of the Internal and External Morphology in the

Mandibular First Premolar of the Middle-Aged Korean
Using a Microcomputed Tomography
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Abstract Dental statistics for Koreans are far from complete and the majority of previous researches have
adopted techniques such as radiological analysis and sectioning of teeth for morphological information, which
are time-consuming, less accurate and destructive. Thus, a new nondestructive method is necessary to get
precise dental standardization data for Koreans. For the above purpose, each of the first premolars was
scanned by a micro-CT (SkyScan, Belgium) with a resolution of 21.31 ym at an interval of 0.022 mm along the
plane horizontally parallel to an occlusion plane. Internal and external morphological sections were measured
and compared to the values in the average tooth size table for permanent teeth presented by G. V. Black.
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Mandibular first premolar
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number, EMPN)¢] ¢juj&= o237} 7ith

@ A#B2o] (Length of crown)
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at cervix)

® A¥ s=4d4o] (Labiolingual diameter of crown)

@ A7 «472¢) (Labiolingual diameter of crown
at cervix)

24 X AANF (Curvature of cemento-enamel
junction on mesial)

© 94 A7Aear (Curvature of cemento-enamel
junction on distal)

/

Fig. 2 External morphological measurement parts
in the mandibular first premolar
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Fig. 5 Upper view of the measurement jig
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Fig. 6 Tooth sample after removing the upper part
of the measurement jig
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Fig. 7 Internal morphological measurement parts in
the mandibular first premolar
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Fig. 8 Micro—CT(SkyScan-1072, SKYSCAN, Belgium)

232 DMHEEH7|E o888t £HY|E

mAgEdYrle A% 14 mm o AF AAY
(Sample holder)Z AMg3le] Egalgion], Zol ¢
30 mmgl A|FoZHE oF 1000%e] HhA vAHFE
< 53Rk oA mAFEe 25638 2(Gray
scale) & wlgto 2 7+ A 5+(0.266~0.051)8 AH&-3HH
o, s} =(Spatical resolution)= 1024 x10249)
2 (Pixels)2 FAEHo Jeow, 3kihel FAV|=
2131 pgmZ  2A3Y  TomoNTTM(SKYSCAN,
Belgium) AXEOE olg3t] olxel Fuw
7¥(Cross-sectional image)S FS3Arh ok
ol B A7l 21 mmE WE AS e AHel
& U3 F F, F Wl 2% IJuhd e
Aok MAGEEG7]] Aoz 4 JThd A
Vworks(Cybermed. inc, V5)E ©]8-3}a] 2220] A
33 247124 W 7t gee] dole AFah

W do 12 o M of

A s
B gy dolEe B A4 Table 1, 49
7% Table 29} Zo] 24FNom, vHlu g &
st} 3ol A9 Fg 9, 9439 A% Fig 107
Zo] 2 =ZE mHEsYt

25 4

71 U7 Avales data
20 [ Blck's data

Length {(mm)

External Morphotogical Part Number

Fig. © Comparison of Korean males' and G. V.
Black's external morphological data

25

20 4 % U Females' data
-Black's data

Length (mm)

External Morphological Part Number

Fig. 10 Comparison of Korean females’ and G. V.
Black's internal morphological data

Table 1 Statistical data comparing with Korean
males’ and G. V. Black's in external
morphology

EMPN Spec Ave(mm) Ave(mm) G.D\;t.al(ilﬂar(r:\l)(’s
0 9.18 1.38 8.50
@ 13.05 1.19 14.00
® 2225 222 2250
® 8.06 054 7.00
® 536 047 500
® 9.08 0.7 7.50
@ 7.72 0.66 6.50
1.38 061 1.00
® 1.37 0.51 0.00
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Table 2 Statistical data comparing with Korean

Table 3 Statistical data of Korean males in internal

females’ and G. V. Black's in external morphology
morphology S
pec| Ave SD Spec| Ave SD
+mm) | EMP mm) | (£mm)
Spec| o G. V. Blacks EMP (mm)_}{ (
EVPN Avelmm) | Ave(mm) T )| 152 | 014 217 | 083
o 8.5 086 850 (9 | 212 | 080 (&) | 174 | 22
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® 21.36 1.86 22.50 263 023 @ 255 0.88
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® 508 0.41 500
29 | 315 | 055 167 | 030
® 858 051 750
55
5 o v ™ 9 | o7 | 0= 141 | 069
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® 100 029 00 (29 | 127 | 014 61 15 | 0.19
323 | 056 102 | 025
S 29w aer Alasd on W =7 27 | 066 | 018 150 | 016
HolE]2 G. V. Black®] X2gole] mmste] = 9 |22 | 05 64 105 | 0.18
W, 9% FHUE 29 WE D @ @ 6 @A ) |ow o) (9 |om|omw
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Table 4 Statistical data of
internal morphology

Korean females in

Spec | Ave SD IMPN | Ave SD
IMPN (mm) | (£mm) || Spec (mm) | (xmm)
() | 139 | o 202 | 053
(9 |2 |ost| (&) | 170 200
(9 |on|ow, () |2m7 | 15
(@ |e2s | om (2 |16 o0m
ey | 140 |04 | (9 | 274 | 02
>0 |.203 | 048 172 | 025
29 |orm |0z, (5 |om | 08
054 | 043 206 | 024
9 | 128 | 05 153 | 016
281 | 045 62 | 086 | 013
>7) | 065 | 015 63 155 | 015
oz | 047 | (64 | 114 | 018
(&) | o067 | 03 69 | 051 | 0.14
@2 | a7 | o5 121 | 023
69 | 1| o
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Fig. 11 Internal morphological data of males

Length (mm)

Fig. 12" Internal morphological data of females
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Fig. 13 Comparison of males’ and '
external morphological data
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Fig. 14 Comparison of males’ and females’ internal
morphological data
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