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Three-dimensional analysis of dental morphology using virtual model
of dental arches

Kazuo HAYASHI, Itaru MIZOGUCHI
Department of Orthodontics and Dentofacial Orthopedics, School of Dentistry, Health Sciences University of Hokkaido

Abstract

The aim of this study was to clarify the three—dimensional (3D) morphological characteristics of dentition using a
virtual model of dental arches. Full-mouth dental cast sets were prepared from 217 volunteers (121 male and 96 fe-
male). Dental casts were scanned by optTOP-HE scanner. Thé 3D models were measured and analyzed with Rapid-
form 2004 software. For the measurements of four morphological parameters(maxillary and mandibular arch lengths,
width and first molar width), linear regressions were performed using each variable as the predictor and each other
variable as the outcome. In all parameters, the male group showed higher values than the female groups. In the case
of the combined and male groups, correlation coefficients of all items were statistically significant (P<0.01). The ap-
proach used in this study provides a reliable reference point definition and may provide basic information for den-

tistry.
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I, $ DHITERE & ZOMOK AR D L IEILBWICB W TEH WA

BRI R SN Twiz v (Bishara et al., 1988 ;

TEOFHNFEMOFEEICL Y, HEHIBW TIZEIE Moorrees and Reed, 1964). FEs€, wosHlIE / £z
MO =R 7 — & 5 HCAD/CAMEMfT 2 IGA L7z X ATbhT&AR, 7 £X Emw)ﬁmmﬂm EiZk&
BRI OVERSER TR 25 L)1 h>TE& (B L, FERERTRE L 1A b IR DS ZRTG
M5, 2002). HABEFCBWTOWMERO=XT  WHEICILEHNS, HEomEIck o“(ﬁ)\f:l 9 7 ffl
RO oML T BEFICENTH Y, AL  BIFEETL. TV VEGEXRTEHNIOSHE S TR
r, £y b7y TEFTVOMER, & OITBEFEOY 2%, BEMZESOXEHITEETH Y, HIAmW R

i

FLIZHIBH SN TE 7 (Negishi and Tshiki, 2000). FIET 5 (Sekikawa et al., 1986).

L L, AR BOMEICHEYT 5 ZRITH 7% 1% SREAF X F LT =AY 7 b =7 DFERIE
WAL SN THEHT, Fl4 DO RTHREL BRELL, EfSEHEEDRBET VRt 2 2 &
WY TERE & ORIV F 724 2 0% v, A T&% (Brosky et al., 2003 ; DeLong et al., 2003 ;

— REAMIIRICERT 2RkAHKTHY, LITLIE Hayashi et al., 2003 ; Sohmura et al., 2000). ko F
BANCIAT A, LT, MEHBICEE COEELE ETRATE TS - S CHES g2, RET
THo. RGBT B N TE—-KABOIE PV ETIETREE 2%, ERBo ) 5 212 & 2 EEEH
SfF L SFEI94E10H31H
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121, SFEFLEEIIGEAL (Proffit, 1989), i
SEAHDERT ZRICFHENCHAT 2 LD WHETH
L. LLads, HEETVLL L DFEMTERIZT
DI NEREGRLTOIEF - ERERETHZ &N
HMEHTHY, FRICE > T/ FATEFHIAT R
\\\\\ TR OFHIASTTREE 25 L EZ LN D,
iofiﬁ%fﬁ,&ﬁ%?»#%ib%%%ﬁ:%
TERE ML T E 28 LVWEHIIEE 2 1RE L, #ohe
FHF— ot (F—KH%) LWFISEEOBMRE
FHOPICTAIERZHBET S,

I. ¥#BLVTHE

. BFIERI DS & = ROTTEREE

4*5)T‘7Lf“ IERHIR B L OBIEEEL R L T ew
21740 F T EERAI B A T S L L (B
1214, i 96%). $7:, EEQADT —FL YT A
FARAZ LN — (6mmPll) 2 H T HHEE TR
Eni., FoN, 16741, %Ey@wkguiﬁ%
HRT VT4 THhLRE SN R 05043 dtiEE
BREMERBAELREMFROFERT VT4 Th b
TG SNz, AW FIB AL IR8E il = RO IR 2%

(optoTOP-HE 3 —D scanner, Breuckmann) T#Hfll & 11
7o, FHNZROREE X +0.00lmmTH Y, BEEIZXYH
[ T0.04mm, ZJ51HC0.002mmTd - 7z, FEFTM I
ER/AMIT HHINT, KWFIRILIEEZ > -AEH 510
EEHEI SR, F—FMBEY 7 b =7 (Rapidform XO,
INUS Technology) # FHWT 1207 =7 IIfEEL =K
TEOBEY IR 2 55K L 7. & 2 RoeiRE®RE]E 7V
DML, =RILTF— FEHY 7 727 (Rapidform
2004, INUS Technology) % FA\V»TAT o7z,

2. FHEHE

AFFE i, DTORHIEE Z#%E L, =Xk
BT L OEH T2 7.
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ERL O W BT F T ORISR
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I E T O 50 .
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L E TORRRE.
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1 ARRFSETH W 2RI S (B R0R) LEHAEH . AB X UBAE, B2
KEERE DR ERY. C)ﬁ,&i, L B A R A TS ER O
FEERY. DBLUERE, H-KAEENBETONZ/RT.
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LEMW%E 7R .

3. FLRMLE

FH#l s 7-HE (SMAL, FMAL, FMAW, FMW)
CBEL, —2oOFRNEE 2V AL L OfoRHIIE
HEEEERE LBEREs T 21T - 72,
server reproducibility (&, intra—class correlation (1cc) &

FHHRRZOEMERZ (SDME) THRHME L 7-.
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F 113, SR SN -HE OFEEEFEFEIORT.
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SMAL 48.60£2.60 49.08£2.65"" 47.272.30 44.49%2.66 44.76£2.76" 43.75+2.20 46.46

FMAL 32.2042,97 32.4522.30"* 31.29+2.20 25.55+2.38 25.60+2.28 25.29+2.46 28.73

FMW 10.6420.66 10.59£0.56" 10.48+0.55 11.60+0.5 11.66+0.5 11.62£0.82 11.10

FMAW 60.11+2,50 60.472.57"" 58.962.36 55.77+2.51 56.04+2.62 55.15+2.3¢ 57.83

* 1 P<0.05, **:P<0.01

C: 0.93%* | C:0.68%* | C: 0.33%x
SMAL M: 0.93%% | M: 0.70%% | M: 0.20%x
F:0.92+% | F:0.88%x | F:10.17
40 |—o S — - -
36 ‘ C:0.55%% | C:0.26%
32 M: 0.56%% | M: 0.25%x
08 | F:0.52%% | F:0.03
24
12.0 C: 0.32%%
11.0 FMW M: 0.32%%
10.0 F:0.19
9.0 —
64|
60 | FMAW
56| H T
52 3 . ‘ . RN
40 50 24 32 9.0 11.0
45 55 28 38 10.0 12.0

4 1 LSBT AENATHE L REHE OMBREE L UHA R R T
ETHSEETHEMOBAR 2R Y. FLEgsdakiE (0,
BHERE M) BILUXMER (F) OMBREEZAENRT.

C: 0.94%% | C:0.61%x [C:0.34%x
SMAL M: 0.95%% | M: 0.62%% | M: 0.33#x
F:0.93%x | F1 0.54%% | F:0.20
30 o C: 0.40%% | C: 0.30%x
f FMAL M: 0.43%% | M: 0.28%+
20| ¢ F:0.80% |F:0.32%
10
Ci 0.34xx
12.0 FMW M: 0.41%x
F:0.01
10.0
60 FMAW
50 | St i L
30 40 50 10 20 30 10.0 12.0
E5 : FHICBT AFHAEE & &AEE QMRS L UEARE R
FETHEEHEEMoBAR L RS, HREr e (O

BB M) BIULURE F) OHBREEZLERT.

(P<0.01). L2L %255, KEHIZBWFMAWIZE
TAHMEIEHFE VRO ON LD o7, ETHEICBWTH
BIREL & B I EML L T 7,

Intra—observer error % 39 % H A TICCH & 'SDME
DIENT % 1T o 72. SMAL, EMALB X 'FMAWDICCIZ
ETHIIBWT0.9UETH 72, T-FMWTIE L5
T0.92, THT0.96Td o 7. SDMEZ, 0.11—0.21
mm?DETH - 7.
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BEEND ) BBMEOH 2RI (B 2ET
B EIZHWFERIOFHICHEEICEETHS. LrLi

5, FHES CBs) OMBIEEOMESIFIZLY
w%% ' % (Hillson et al., 2005 ;
al, 2002). SRTEWMHTICBVTOZDOERDIITEEE
THY, ZLOREF fTbRTWD, KRHETE (Burris
and Harris, 2000) °HIHYI#% (Braun et al., 1998) i
FEUW 2EHA R & L Tl B RERCIREOFHICAH VS

Robinson et

nNTa7z. LeLadsb, ZhbosHISIIHEE El"Jirﬂ?E
HALICL P2 RECRT, EMRFHIZAT) T

WL ZTLGE05H 5. Lo TRIFETI, &_@FEEIHQE,
RS B2 EIT, BREOBER I WSR2
FHELA A BIR L 72, 206 05HIAE, SHlloEE
@%ﬁ@ SELEMT, MFENEMETHWTERL

LT RTOFHI AL, RIS R E o = KICZEM T
‘/E%éﬂf:. g, BEIOME DT % & TRTTH 1%
X BRI ORI FE X (Braun et al.,, 1998 ; Kook et
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al., 2004 ; Nojima et al., 2001) ¥ ¥ YLV § 52 &
BTEL. F72, TR AREHEITE, 220 EicfRE
HZFET 5 EERTETDH L0, REHFIER % H
WEHZEICEoT, B AEEFEY BHICHET %
ZENTES., —HBWISGHIIENE Z L DEVE—KH
WO ELDIIRE (FMW) 1, / FATEIIL 7284
ZOHARMNEITHVIFEICEETHY, sHllZEIESL
WITES KE LTS (Kieser, 1990). ARAF7eTH
WRAE SR LTI L) BB 2R REE S
EWTES.

ICC O #i B 1%, 0.92~0.99, % 72 SDME O #{ [
i, 0.11~0.2lmmTd §, FHHOFIMEITIEFICE
EHIWTC & /2. Zilberman (2003) S ZFMWIZB1T % in-
tra—observer reproducibility # &l L T\ 5. Hw7-FHH
B, V7 bry 7, BHllEILED D00, REFFEIZBIT
HIEREIZIZFETH o 72,

A OFHIFERICB VT, THEOFMALUA O §XT
DEfHEIC B THEEFFELOLRLE (FK1, P
0.05). 7XU A ANEWEE LT HHZICBWT, 40
DFER L FIRRDMEED LY 5 RELBREICBW TR
® 57z (Burris and Harris, 2000). ETFEDOHH]S IE
BB TH 707 F 7 NOPEBRE THEIBOLNT
W5 (Legovic et al.,, 2003). ARAFFEICBNTHR D HW
MBEARLAGHHERZ, FTHEICBEITA2SMALE
FMALE DR TH - 72 (0.93). T2 >0FHHIEH
PHRGERICH S EITECREZ L TIER Y. SMAL
LEDOMOEHHEBICB WD 5N AL, FMAL
EOBE LB L TEHEWHMESROON:, ZoZ L
1, AEBAWEHIETH 5% — RFAREMREE T &5
BHERHETERWI L2 REB L T 5. ARFZETH
W L EOHINICERT 5130 0BEHOH
LRGN LEZOND, E—RKEAHDILE K

ME1E & YR RE L ICHO O NIPEEP LD D

MEBRIEITFEINTHERTH o2, LS, EHE
BRIE IR LH 2 IR 2 RO FIICHEM LIz d 0 &
ZBERBHIENWTEZDLTHAH. RYISIBREICBIT S
B, BRICHEBICBWTEL 72, COMELE
— KHEB BV TERE LR BROFE D, S Lk,

ABFFEIZ BT HSMALDTIGMENT A ) 1 NOBERE 2
BOUAHRALHEBELTH4AmmKE D5
al.,1998). THIEAE L D = LR EA A E LT
BwbohizlzwZz bbb, ETHE—REEDITRE
DIEE (FMW) 13, BROWE (TAV AN, 707
FTN) EHBL TR KED 57 (Brace and Na-
gai, 1982 ; Legovic et al.,, 2003 ; Kieser, 1990). A&LL
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