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Abstract

In orthodontic treatment, premolars are often extracted to improve the labial tipping and
crowding of the anterior teeth. However, the morphological characteristics of the premolar teeth are
rarely considered when choosing whether to extract the first premolar (P') or the second premolar (P?).
In order to establish selection criteria for tooth extraction sites that take into account the anatomical
characteristics of P! and P2, it is first necessary to be familiar with the size and morphological
differences between P! and P2. In this study, the detailed 3D structures of P! and P? were measured,
and analyzed sexual dimorphism in P! and morphological differences between P! and P2, with the aim
of reconsidering the selection criteria for tooth extraction sites.

The subjects were 30 boys and 30 girls from elementary school and junior high school. The
materials were plaster casts of P! and P? on the right side. Study 1 used the P! of 30 boys and 30 girls,
while studies 2 focused on P! and P? teeth of 27 boys. Nine landmarks were set on the image converted
to STL data format, and 18 distances between the landmarks were calculated based on their 3D
coordinates.

Study 1: Sexual dimorphism in size were more pronounced in the outer diameter of the
crown, and were more pronounced in the lingual cusp than in the buccal cusp dimensions. A
mesiodistal comparison of the crown of the tooth revealed that the difference between two sexes were
noted in the position of the most lingual prominent point and buccal cusp tip.

Study 2: P! was relatively large in the mesiodistal direction, whereas P? was relatively large
in the buccolingual direction. P! was relatively large in the distal portion, and P? was relatively large
on the mesial portion. The buccal cusp tip was positioned more mesially in P! than in P2, In P! there
were many individuals with opposite curvature feature, and many cases showed no curvature feature
in P2. Comparative anatomical studies suggested that the opposite curvature features had a function to
adjust tooth alignment.

Long-term stability of the occlusal relationship is one of the important factors in evaluating
prognosis. In order to stabilize the occlusion of the entire dentition, it is essential that the occlusion
of the canines and premolars be stable. This study showed that P! and P? had own morphological and
functional characteristics. P! and P? are thought to play a role as members of the dentition in their
respective parts. In order to provide treatment that takes advantage of these morphological
characteristics, it is necessary to select the site for tooth extraction.

It was concluded that when determining the site of tooth extraction in the orthodontic



treatment, not only the convenience of the treatment but also the morphological characteristics of each

tooth should be considered.

Key words: maxillary premolars, sexual dimorphism, curvature features tooth morphology,

extraction of orthodontic treatment
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®1 FUFT—HLEHAIRER

SVET—9
a  PEREHRIC 35T D A 0D B R A
b DEMIRE A
c  JEMIMIEATH
d  TOEAIEE A
e TUEESEOBOR R (PLEEE DR E TUER LT AR)
f HOLE_E O L 78 A
g HRULNEEEUT D D28 L (P2 D £ CIER L2 R)
h  HMIWEATA
i RN IS T D E RO R KRB S

EHAEB (7ILI7RYKIE)
ab  JEMIEA O DIERIR DR S
ac  FRAIMZER D SR OREEFE
ad  JEAUNEE O T LIERRR DR &
ae  JEMIEHOE.ORHEHOR S
ag JEMIREE DU LR O K S
al  EEIAHY T 5 Ak
be  EMIMLEEDE LKA RO E &
bd T ORI Y T DR
cd  FHAMEAOIT LG ROER S
cf  JEMICERPNRHE O E
ch  WMIEATH[H] ERAE
eg  HULEEOUDE DI XY 3 S REEE
eh  HHIKEEORE LKA ZROES
ei  HRIEEO®E LEBORES
th  FIREANFHA T OREERE
gh  FHREAOIT L EHZOKS
gi  EHHBEEOIT LEMRORS
hi  HRIREERS R O H S

&0 BB O O W W O W O W W wmWwWw W

O, B =MICBE¥ 25T E B, RUAIMSEAIZBE9~ 2 FHTE H; L, SR B4 2 7RI A
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2 FEE—/NEEICHITHEMERE (mm)SEH (bd X ai, mm?), HEH{E QOHMEHE

B R %z B o i}
SEID D HBR
N  Mean SD cv N  Mean SD CV  MEESE RE
0. BB LEDHY A XEEFE (bd x ai)
bd 30 6.73 0.38 5.58 30 6.43 0.38 5.88 4.74 #
eg 30 6.80 0.35 5.13 30 6.32 0.40 6.40 7.50 #HH
ai 30  10.14 0.50 4.95 30 9.76 0.57 5.79 3.93 #
ch 30 6.27 0.60 9.62 30 6.03 0.50 8.28 3.92 NS
bd x ai 30  68.38 6.41 9.37 30  62.84 6.57  10.46 8.81 #
B. @ MIMEEIZ B3 % FHAPE R
ab 30 6.42 0.65  10.12 30 6.21 0.74  11.84 3.31 NS M:ab » ad
ad 30 5.56 0.63  11.33 30 5.50 0.64 11.66 1.12 NS F:ab » ad
ac 30 6.52 0.68  10.45 30 6.17 0.83  13.45 5.58 NS
cf 30 4.30 0.33 7.63 30 4.06 0.36 8.93 5.74 NS
ae 30 7.38 0.53 7.25 30 7.27 0.54 7.38 1.45 NS
ag 30 7.08 0.50 7.08 30 6.92 0.56 8.10 2.26 NS
be 30 4.04 0.37 9.15 30 3.87 0.28 7.35 4.47 NS M:bc=cd
cd 30 4.00 0.36 9.08 30 3.62 0.42  11.46 10.48 # TF:bc>cd
L. E8ImEE (<RI H5HAIIER
ei 30 6.15 0.54 8.81 30 5.27 0.57  10.83 16.69 #  Mioei>gi
gi 30 5.72 0.46 8.00 30 5.30 0.50 9.45 7.98 # TFei=gi
hi 30 4.38 0.62  14.07 30 4.06 0.67  16.54 7.80 NS
fh 30 3.51 0.45  12.88 30 3.45 0.38  10.94 1.80 NS
eh 30 5.55 0.39 6.95 30 5.19 0.46 8.86 6.97 # M eh > gh
gh 30 4.23 0.36 8.57 30 4.05 0.38 9.30 4.53 NS F:eh > gh
| R ETRIA D E H L3
HEAR % 30 150.93 8.08 5.35 30  152.09 8.47 5.57 -0.76 NS
WEBRTE M54 30 61.84 5.63 9.10 30 61.84 4.35 7.04 0.00 NS
IRCANS =+ 30 101.28 6.67 6.59 30 9853 5.96 6.05 2.79 NS

SD, EEHER 7 CV, LB

HEFEEL = ai / bd x 100, WEATAMFEEL = ch / ai x 100; ¥z L 5%= eg / bd x 100

PERY AL M2 E 3% = (M — F) / F] x 1005 ¢tH7E, ##, p <0.01:#, p <0.05; NS, A HE2E7L

Wi DO GHEDH B LRE); >, p <0.01; >, p < 0.05;

,HEERLM,
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®3 LEFE—/PEAHEICHITSEEEROTARICH T SEHAMEN (@i X bd)]

g R x R’ TRy — &
N Mean SD N Mean SD  MHEESE LFRTE
O. thE £ KICBE¥ H5HRIEER
bd 30 80.49 2.17 30 81.18 2.28 0.37 NS
eg 30 82.45 4.69 30 79.92 4.16 3.16 #
ai 30 122.81 3.28 30 123.28 3.44 -0.38 NS
ch 30 75.92 6.97 30 76.19 5.12 -0.36 NS
B. JgInERIZ B9 % RHIIE H
ab 30 77.76 7.69 30 78.51 8.75 -0.96 NS
ad 30 67.28 6.53 30 69.43 6.86 -1.75 NS
ac 30 78.89 7.62 30 77.90 9.48 1.27 NS
cf 30 52.02 3.32 30 51.31 3.61 1.38 NS
ae 30 89.30 5.42 30 91.87 5.85 -2.8 NS
ag 30 85.63 4.32 30 87.36 5.03 -1.99 NS
be 30 48.87 3.72 30 48.83 2.72 0.08 NS
cd 30 48.42 3.49 30 45.72 4.42 5.91 #
L. ZRIBERICE Y H5HRIHE
ei 30 74.50 7.12 30 66.47 5.82 12.09 #HH
gi 30 69.34 6.22 30 66.94 6.11 3.58 NS
hi 30 53.17 8.06 30 51.32 7.83 3.61 NS
fh 30 42.50 5.36 30 43.53 4.25 -2.38 NS
eh 30 67.27 5.34 30 65.50 4.94 2.70 NS
gh 30 51.26 4.19 30 51.13 4.02 0.25 NS

SD, 124 RE
PeZEE sy = (M —F)/ Fl X 100; ¢BE, ##, p <0.01:#, p <0.05; NS, A2 L; M, B F, &2
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F4 LFEE—/DAEOEHHELEXRERROUEDAAE. BEABRETREOREF
ZHhE RIRKEES KE I EETE
N % N % N %
BRI 0 0.0 0 0.0
BE 0 0.0  Hub 0 0.0 0 0.0
ST 0 0.0 0 0.0
BRI 8 100.0 3 37.5
5 7L 8 26.7 Wl 0 0.0 2 25.0
L 0 0.0 3 37.5
BRI 18 81.8 9 40.9
Ll 22 73.3 b 2 9.1 3 13.6
BTN 2 9.1 10 45.5
SRR 0 0.0 0 0.0
BE 0 0.0 b 0 0.0 0 0.0
i 0 0.0 0 0.0
SR 7 100.0 6 85.7
R sl 7 23.3 Huts 0 0.0 1 14.3
TR 0 0.0 0 0.0
BRI 21 91.3 15 65.2
el 23 76.7 Huts 2 8.7 4 17.4
ST 0 0.0 4 17.4
FEAA %F% M (ab—ad) > 0.10%4, b 7d; |ab—ad|<0.1084, .27 (ab — ad) <
01056, L ERT,

xSRI R M 5 45 L OB MRS BE TH O 8 MBI L3R D e o T,
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#£5 LF/NEAE(RR) OEEH ME(mm) SEEEH(mn®), EREG) O R

P! p? HEOHD BAEIES ——
N Mean SD CcvV N Mean SD CcV tRE N Mean SD
0. EBLAEDY A XLEHE (bd x ai)
bd 27 7.53 0.33 4.39 27 6.80 0.48 7.03 P'>P? 27 90.33 5.86
eg 27 676  0.36 5.37 27 624  0.36 5.76 P'»P? 27 9238  6.03
ai 27  10.22 0.54 5.31 27 9.89 0.48 4.83 P'>P? 27  96.87 3.58
ch 27 632 052 8.15 27 636 040  6.35 P'=p? 27 100.83 5.19
bd x ai 27 7711 6.79 8.81 27  67.39 6.87  10.20 P'>P? 27 8156 7.19
B. R 2 BE 35 #HEIE E
ab 27  6.43 0.65 10.08 27 519  0.35  6.83 P'»P? 27 81.59  10.37 Pl ab>ad
ad 27 559  0.63 11.18 27 527 055 10.35 P'=p? 27 9530 13.50 P ab=ad
ac 27 6.49 0.60 9.24 27 5.06 0.72  14.24 P'>P? 27 7861 12.75
cf 27 432 0.32 7.46 27 397 026 647 P> P? 27 9230 555
ae 27 7.40 0.54 7.28 27 670  0.39 5.76 P'>P? 27 90.85 6.78
ag 27 7.11 049  6.88 27 696 045  6.49 p'=p? 27  98.23 7.83
be 27 4.04 0.38 9.37 27 4.32 0.44 10.11 Pl<p? 27 107.49 11.40 P be=cd
cd 27 398 035 876 27 3.91 0.31 7.96 p'=p? 27 9863  10.00 P% beyed
L. ERIEEICRI 9 HRHAIER
el 27 6.19 0.54 8.79 27 5.74 0.41 7.14 P!> P? 27  93.37 8.87 Plheivgi
gi 27 5.70 0.45 7.95 27 5.47 059  10.76 P'=pP? 27  96.07  9.95 P2 ei>gi
hi 27 440 062 14.14 27 411 0.80 19.38 p'=p? 27 9472 20.44
fh 27 3.52 0.47  13.27 27 358 029  8.02 P'=pP? 27 103.08 13.28
eh 27 5.58 0.38 6.87 27 491 0.34 6.85 P'»p? 27  88.08 5.99 P eh»gh
gh 27 4.20 0.36  8.61 27 431 0.37 854 P'=P? 27 103.02 9.61 P% eh>gh
L B EILE L%
WL 27 135.72 573 4.22 27 145.91 925  6.34 P'«<P?
I EE TH [ FiE 27  61.92 4.80 7.75 27  64.30 3.12 4.85 P'<p?
birFwe e d 27  89.84 4.57 5.08 27 91.86  4.44  4.83 P'=P?

SD, #HE(R 75 CV, ZEEifR%

AR 2L = ai/bd x 100; IKEATERIEEL = ch/ai x 100; ITi# 0452 = eg/bd X 100

PP GHED®HS HIRE): <, p <0.01; <, p <0.05;

ILE GO GHEDH 5 EHE); <, p <0.015 <, p <0.05;

A ERL
AR ERL
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6 LE/NE®R(BR)nEEEROFAHRIZH T H5HAEN ai x bd)]

Pl

P2

X IGDH B
N Mean SD N Mean SD tRE
O. R LKICBEI 45HRIIEHE
bd 27 85.89 1.8 27 82.91 2.61 Pl» p?
eg 27 77.13 3.57 27 76.08 2.62 p'=p*
ai 27 116.47 2.45 27 120.73 3.82 P'«P?
ch 27 72.07 5.13 27 77.63 4.47 P'«P?
B. BRI EEICEE 9 5 5TAITE B
ab 27 73.35 6.98 27 63.38 3.76 Pl» p?
ad 27 63.66 5.87 27 64.30 5.84 p'=p*
ac 27 73.93 5.84 27 61.73 8.19 Pl» p?
cf 27 49.20 2.95 27 48.50 2.43 pP'=p*
ae 27 84.32 4.90 27 81.72 3.60 pP'=p*
ag 27 80.97 4.07 27 84.88 4.16 P'<p?
be 27 46.08 3.94 27 52.69 4.07 P!« P?
cd 27 45.42 3.43 27 47.66 3.07 p'=p*
L ERIREEICEE 9 H5THAITE B
ei 27 70.60 6.29 27 70.03 2.93 p'=p*
gi 27 65.09 5.20 27 66.65 5.89 p'=p*
hi 27 50.23 7.52 27 49.89 8.48 p'=p*
fh 27 40.08 5.00 27 43.65 3.18 P'<p?
eh 27 63.76 4.79 27 59.90 3.34 P'>»P?
gh 27 47.93 3.79 27 52.61 3.80 pP'«P?
SD, #EHER 2=
PILP’D s GHEDBHHE): <, p <0.01; <, p <0.05; =, HEAERL
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&7 LF/PEE(BR) 0EHE

By P P
N % N %
BE 0 0.0 6 22.2 *
L 7 25.9 16 59.3 *
Ll 20 74.1 5 18.5 *
&t 27 100.0 27 100.0

X

“FaE (PP ORI DBEEEDE) %, p < 0.05
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