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Fig. 1. Changes of the arch form after extraction of bicuspids
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Fig. 8. Relationship between the anterior crowding and the
Anterior- Posterior position of mandibular incisors
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Table 1. Measurements of the mandibular dental models of the subjects(mm)

7} 33.0 375 48.0 78 75 100 265 365
18 330 39.0 51.0 74 7.0 12.0 270 39.0
121 32.5 40.0 540 76 7.0 85 215 36.0

Table 2. Changes of the arch length after alignment of the anterior segment when the Intercanine width was maintained (mm)

7} 8233 7% 0433 %5 282 83 05
U 79% 7379 0557 390 311 79 05
o 8203 7516 0777 %60 277 83 08

Table 3. Changes of the arch length after posterior movement of the anterior segment when the intermolar width was maintained
(mm)

7} 30 35 45 %5 %0 115
it 3.0 290 60 29.0 285 105
! 05 400 75 %.0 240 120
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Table 4. The relationship between the axis of the anterior teeth and the distance of the posterior movement of the anterior

teeth

7} 215

L} 200
o 205

2.64
157
1.04

0.0
0.0
0.0

2.39
142
0.94

025
0.15
0.10

Table 5. The relationship between the crowding of the anterior segment and the antero-posterior position of the mandibular

incisor

7 330
u 325
o 330

39.3
378
36.5

15
14
2.1

114
121
116

10
08

17

Table 6. Changes of the arch perimeter after leveling

Left
7t

Right

Left
4 .

Right

Left
o .

Right

35
3l
38
38
30
3.2

‘114

118
165
135
141
14.0

2.28
2.36
3.30
2.70
2.82
2.80

13
11
18

15
15
14

A&z e] Wl mE 3
wolE 7k Al (Table 4)

AR A Sot FRA e Lolg

oE),‘J&OJZiQi’,

247 A9 ¥

3L

HE FAHoE Holvd A ¢ 7&?‘191 ?ﬂi‘[joi
d flAge AErgd HE] etz nX]A
Fokoh 3 sjot 1A} ANl 5 o $4H 9
olF FAIY % AA ol g ASET} Ade ¥
B 5ol o A e BAjel 5 A5} 2

2 1 ztole A eI 7° AAL|EA] o

O.25rnm-4 AolE B Y.

o 1o o ofy 0

3 AR U FA9 did BE

29 A3 AR 27}

_]

i’;
S
Y

ok
rﬁ J

xé

o ol offt e
}’ w i
%1ﬁg~
o
—(o

2
H
N

249} 37o|

A
5

qobe] Fgol5g AL

stet 4%

F4% Add A
908 AA% 2AN S ol vt
of AP o|FE ol Fol7t YTk
Bozt AN 2Ael At 54
€ 34 229l AR o159
JBaAE & 57 Ak

% shiAz A 435l sle

g7 é#ﬂ}



Vol. 84, No. 1, 2004. Korea. J. Orthod.

AR S e Hold

2. Curve of Speef| levelingli (12 arch peri-
meterQ] BISIOI CHSH Tt

27] data® 3| curve of Spee®] 7} & Zolo
W2 leveling A% arch perimetere] ol EE
o} R g},

HZ0 2 grch perimeterd 2714L 2 curve
Spee®] o Zlolo] AwtHt} AA Ve 'J’%—?:
ATt B3t curve of Speed] &3t W} leveling
9] arch perimeter®] Z7}&ko] ¥tz A| H]g| 01'74
°L°L°"1 curve of Spee®| Hu] Zolol| M= 2

< Z%4E 4t

r>4§°29,,

El
o
W
>
b
-4
1L
M
)
1

i)
in
(¥

o2
10
2
uft
=,

24 1 ol

o 0%
o
ot
o
]:o
—\J
A,
e
ot
o
w2
N
-{u‘.
o
ol
o
offl
o
9

A% 3“ of s borderhne caseoﬂ/\i AR B

AHE SiEjol & Ao 71 R 8T T 2
o AE B B2k WA AR NE
old theFA el RP UYL A gs}y) mrk
FEHAE JAH o 7 2 23817 A3 A et

o v o

2
o ¥ [l oo mn £ 4z X

=AHol adrh (g3 B B2 g Hrlele
PHe e AE EEIVEI 19} 7} tooth material®]
el Atold g 322 7t} curve of Spee
o i FAAQ mer} LPED Bt ol X0}
o] AFHA agju FAuge g AxE 5 =4
7] olel & 3AAA H7HE slojok AE B0

N

.y

) o[r

[

=5

&
2R o 2

2

R

-z

fond

i3

Lo

o —{01[

oL

9,

offt

o N

— =~

o fr

oY oo g
i S Pk o Fy

)
N o i o & m T

1 g0 x o

o off

iy
o 2 o X

[

fu

r

o

ok

rfr

oflt

=

[

)

B
L
[1110 ;g _O,L' ;3 L Olr
o
ok
o R o
ot

o
D
[

frts

I

faic)

o

B

N

Mz
N

d

L

o

w
=+
D
k=]
o

AR B2 RE#%} NEK ol Bt 017

o =
A A FAE 33Q9 AL B DAlsA

it
to,
RIS 3 0 ot b Hr oo k| T oao R

i 7P atA olgg Ao Ad B$, X
o F7o] A WaA e HI TR B
AEHo)l A A 173 dAF A< 1
o F2 A 2&TRF 141" Zeo] o] Foix|H
9 geometrydoll Al stepe] ABo WE XEF <
o Fzhe] AZIA "t v E 10‘75&‘ AEF ¥
B0 o AR WA o mHAE AFe w)

A o) g g AT 9o} ot B AN
T o] e FE AT Ao T3 el A8
A3 BgE stotstaat siglch 94 A e 2ob
£ 53 ol AAZ & F YRel, B F
Imm 2t} 27 ke Folgtn AsHH £F
ol gt 73] 7 l"icé-% THHE 245, 5
K O = taperedd HE LS
g D gte] ARE & —’F it 3 o]2j gt 7k
I 2719 HAAF FHelEFH A 147X
L33 Aol 7Hst = HEolA 1mme] 3t &
=7t de Aoz Axkgit éj‘# olgder &7
A EX T FHX) 2ae 7} 3 Fo| B
3 BAE &TA A 3346}01 Zn 5
AR A o S8 °k5'—‘3} ade e ¢
ool utegt N 7L Btk g rhe A
g 5 ok

Y FAF EHol &AFX LA A AHE FA
HohH A7 2A F AR A0 StEEA A
29 QA HEAo| A 2-4FH 9 A HEA o
$A Hed, o] W AXF £4 9] arch perimeter]
A3t glenz AW arcel HAWHE F FHEAL
HE2He Tt OT Fe AR 2Ho] FRE g B

LR m B2 o)t AA 27 ¥
o 2999 439 slev a3 vy o
%7

1 29 A9F 429 25 BEE oo 4% o
HE 5 gom oo me AXNY |5 e Re
AZE & 91 Ao,

BRYA] BREAA Wz AAR B4l
23 wE 4950e AR WA AT o5
o] BAe g} B A B QIS



N A2)9] Imm AZH o] EA] & 2mme] arch peri-
meter®] Z7+& o)A}eth o] Ricketts” So] g
I 2 299 2 519 o] A3 oY=
VTO(Visual Treatment Objective)oll ©]-&5 o] sit},
a2y o] f gt Rt AHEE el ug LHE
gon wa M2 Ao HPF FAFode g, A
A& curved archform® AL FHo= Hﬂgﬂ
o2 o] o de X gon Kol P83 o=
< 973 o Steyn®PEZL  Jones™, Rich-
mondZt HA o] MR F NEFFeetn FF L&
A A Agste] XEd ZAY Wl w2
arch perimeter®} ¥3}2-g Hr} 3 &3] Frislr] 9
3t reference tables AASAEH, 2 23S £
AT B0 #ETE 4FT AA R FolF
Al B B2 arch perimeters] W7t glon o) =
A Gl A F7to] o @ol Fadithe AL AF
3 vl it} & A A arch perimeter?] 1mm B 3k7}
ol AAR AL AERQ o} F5E oA & I
< onjgit), adu A8 Feo met A 2
A9 arch perimeter’} Imm $71g 2% 1mmeld
o] AX R Aol Fo| /M-S vt} o3 A
AL Z2gA R AXNR uigdA] % round
tripping= 9n|at FAHoBE AR FEAHQ
Aol Fol &) AAF AL LA ==, of
ATl E 2ddel e AXF A5 939 ¥
stFETteE 8T LT FA 9 Wetel o gy
AL FAon g T3 AX TH
7‘]% Bl 87t wARgE At 718 1Y
b7 W Zol o] &2 FHeME Tt
Z‘iﬁii A2t} Germane®” & thorst de)
QA A EF 3ol wE arch perimetere] 3¢
e FEEe 23S B A7 Hiyt 9len,
ﬂ ]"1 AR 59 g 5"8*0] ﬁli]»rb}

k

lJ

2, 10 ¥ o o o
mlo

O#J—% EC’%—r%lU} oMY AARY **301 e

$ AAZ EAL fAS Aoje ML N2
Aol AFPAQ ol Fo] vlmy 2 Ve
£ 122 £ Yk A3 163 Wl

2N Aopide] nAE xTgaA et
g AR 2ol 240 EAGTR Ao}
9 322 A9 AFLAQ AA7F WA

= lo ri—ha“;oﬂi
X0

EE 1 437 fA28 AS 27 2XF0
Aage] g nelszt st
AAF A 57422 Wt mE $F83] 4A9 A

CHAILWARA 3474 15, 20044

o) B2 93 leveling Al curve of
il ]—r A A0 mek AR F}

ﬂaringﬂ% S 74F3a old wet FrtEE A
dF FAHE B AAL FHEL AT FeEelA
Steynv—f’ﬂ olg] ATH datal o] &3l AXF £4

o} arc® AR IA Bk AAF o] HAFHlol gL A
Aol EE E3tAY U7l 28 A< controlled tipping
S dodA g oju) & AX|R9] X|olo]EA Y
83 F719) o] thanh ¥ E LT AR o] ddo)
At} s A& 4z we X3t HEH] AF
W9l Y7L gekx] 7] wj&oltth Xote] 2 A<
N B4, Aot 5] BAEr Ad o A
& AT AEH L AX Y HER
‘3 2 Hde] AF0A JA & ¢
A7 AA Ak F AR T Fo]FA XA F
Hole AA]EAle] AXF Ade FHolEFo]
ARG & 4 o} wekd X5 A5 AAF R
277t A 2o =0E 187t 2284 ¥
th. BraunSo] AF8 uls} o], AR vjEdF
272 BAFHE AA8E | XNEHY AAF R
% 4t $AEA G& A5 AR 53] FHXY
A #3} 22e] dol, a8l 15‘.*9] FAA EolE
nHE o AAFAHES AT ¥
el A A FopHQ 3 o] FFE HAE
g 9t °]44 AFHE AR5t AAF A&
=9 ¥y 4ty Wsly 2z ug dXR
FIRAl °]574F4 Ahgpdozn a5 9l
th 9o ;ﬂ“ﬂc} olFAE B3l AFAA W3}
FEE Ated 4+ o
”%‘%ﬁoﬂ’\i J—E} THARFE R ot $2A<
o] Eo| W& arch perimetere] ¥alo|t}. FN g &
24 &3 #EEHE IFE=F curve of Spees
leveling’s}i’\i% o] arch perimeterd] o] =3 xo] ¥t
& FEA el At ATV 51 9)of
gt} Curve of spee2 Imm Z4AA1Z o uvit} g
1mm®] arch perimeter®] 717} 4 83t Aol &
HE 0 2 JztE|o] & o] &o|t), o] FAE K} B
3] o=t} Baldridge”t Garcia”5< A4 o
2 57 WFR o) R dA B S BAFL
2% v} 9127 Germane"5¢ 484 2y
< B3 B AAE Budlgr} £ olEe] IF
@34% 53l curve of Spee®] =} leveling¥ arch
perimeter?] W3}EF AU #A 7} ol BlmH
A& Fol Fitol Wadtttm T 18t A



Vol. 34, No. 1, 2004. Korea. J. Orthod.

ofe] o]FL YA R o]FojxlmR o]FF} 2

AAR WH o2 = AA| xote oL R T & %’i
th olol #EA Woods®= aFet XDZFL curved
ribbone & THEshE ol 2l By AR st AA
curve of Speed| levelingA] 9l XEF A4 4.4 a}o]
€ 7% mapping F8 RT3 EE Xof
= EYFoz &Ro|7] Wi ztz& parallelled
blocke 2 A gozn /NHAQ x| o}e] uprighting
&t wel 22 curve of Spees A H L leve-
ling*] arch perimeterd] Z7} AL 207} 9&&
Hod 03, curve of Spee?] leveling ol A7l A
AR £EAANE F2 AFEHAA A BAFH
o QW= A] arch perimeterd] ¥ 3w &o] olyzn &
TRoH, EI WA F £ AAF glo] WA F-9] 93t
9Jr :er] Heol YA 28] curve of Speed T

12 == vtk syt ek daddor 3x4

X—??l X] oto] ZAIEE mlelst] FuAe 2z gatel
T curve of Speedl] WE A EF AR WgE A
gt €rle A s F Kol Ak we}
SA7F Ylemz XRme AT AAHTL A

FEAE AT 1) S8 T A AN 3

A B Rl BEAAY, Aokel WG RN
of the mel ] ol el Aol slup2s] Hf B
A7 Aote] o] $P | i BT o 2% w43}
2 25 B8P PAE L2 o bl 29

2 Tt 7lwd Bt
o] A&7 o] ofvyn 1
L{Eﬁ} 17171 el =4A<1

i]%‘-é‘fq aéEﬂ% 01%3}93 | W&o AAZ 32h9 4
FE YA = E3)
AL, g XotolFolu} o] o] ARgEof
= mechamcsoﬂ upel cherstA ME & glde A
S Ajotol o F&B Lol et 1 o] A
aq. ﬁhskoﬂ 5}7417} Olq..\: Z Eo] 174 o] ]u}- /\:rL
2 WA W2 ARE ALY H - HololFo upE
7HEEZS] fF9 1 A7), a8la 7FEd olE AT
o AR R B FA 2 AR Ko A5 o]
Z&3 oo WE arch penmeter-% Z7+ Soll g
v A AHAQ ?lé%ﬂlﬁﬂoﬂ 0] HH, B3 o

)
v

[

# #E B3 u2e B NIdF B s
Hoh B &s] gristr] ¢lst] 11377}21 A7d vkE
nFGogN goz HAHNE HASE A E=

Aoz AtREth

AZIU B2 2R DEE Bl0| Mo A7

vz =

1 AR ZA0] 449 BS, Al 18TFA BA F 8
o A FHOIE B & Yk B0 FL &
A9 wA $e) 27180} 2A Yehgow], o
Aol Immieh Agiek. ojv) AT Fet A
Woz FolA5E 1 Rolst Zrha

2. AAZE E7o] FA %ol A ANHA g4
A% AR E70] §49 BR 3mmislel %
Ao FolFel b5 Aoz tehgeh

3. $AA e FRIBA AA Bk HAFAM
S8 Aol AFHAL Aol7h wlAsA b
o

4 AR EAS FAGEA AAF Y A4S
N2T A, Aee AR $Ae] BHo] F4F

o
n
off
.2
olN
o N
o
38
v

FaA e o |

5. Curve of SpeeE leveling®d 7% arch perimeter
9] 7} curve of Speed] U Zol9] 1250
A epsich

2]

i

AD
ot

—

. Tweed CH. A philosophy of orthodontic treatment. Am J Orthod 1945
131 :74-113.

. Tweed CH. Clinical orthodontics. St. Louis : CV Moshy 1966 : 87-95.

BeGole EA, Cleall JF, Gorny HC. A computer system for the analysis

of dental casts. Angle Orthod 1981 : 51 : 252-8.

4, Baldridge DW. Leveling the curve of Spee : its effect on mandibular
arch lengths. ] Pract Orthod 1969 @ 3 : 26-41.

5. Garcia R. Leveling the curve of Spee a new prediction formula. J
Tweed Found 1985 : 13 : 65-72.

6. Germane N, Lindauer 5], Rubenstein LK, Revere JH Jr, Isaacson R].
Increase in arch perimeter due to orthodontic expansion. Am J Ofhod

Dentofac Orthop 1991 @ 100 : 421-7.

7. Germane N, Staggers JA, Rubenstein L, Revere JT. Arch length

considerations due to the curve of Spee : a mathematical model. Am

J Orthod Dentofac Orthop 1992 @ 102 : 251-5

Woods M. A reassessment of space requirements for lower arch

leveling. J Clin Orthod 1986 : 20 : 770-8.

9. Singh IJ A method for making tooth & dental arch measurements.
JADA 1963 : 69 1 719-721,

10. Beazley WW. Assessment of mandibular arch length discrepancy
utilizing an individualzed arch form. Angle Orthod 1971 : 41 : 45-54,

11. Bolton WA. Disharmony in tooth size and its relation to the analysis
and treatment of malocclusion. Angle Orthod 1985 : 28 @ 113-30.

12. Currier JH. A computerized geometric analysis of human dental arch
form. Am ] Orthod 1969 : 56 : 164-179.

13. Felton JM. Sinclair PM, Jones DL, Alexander RG. A computerized
analysis of the shape and stability of mandibular arch form. Am J
Orthod Dentofacial Orthop 1987 : 92 @ 478-83.

14. Lavelle CL. The British dental arch. Am ] Phys Anthropol 1974 : 41 :

W o

o]



15.

63-70.
Lavelle CL. The shape of dental arch. Am J Orthod 1975:67 :
176-184.

16. MacConaill MA, Scher EA. The ideal form of the human dental arcade

17.

18

19.

20.

21

23.

A

2.

with some Prosthetic application. Dent Rec 1949 : 69 : 285-302.
Sampson PD. Dental arch shape : A statistical analysis using conic
sections. Am J Orthod 1981 : 79 : 535-548.

Worms FW, Speidel TM, Isaacson R], Meskin LH. Pont’s index and
dental arch form. JADA 1972 : 85 : 876-781.

258 o714 A dage] NET Fejo] A A7 AN AnRP e
2] 1984 : 14 : 2 : 249-61

HPF. Aote] L (orowding)e] A& F& Aol ¥ 429 A7|9}
Fed #3 BAGH A7 dAAN=EF 1985:3:15:531-40
Little RM, Wallen TR, Riedel RA. Stability and relapse of mandibular
anterior alignment-first premolar extraction cases treated by tradi-
tional edgewise orthodontics. Am J Orthod 1981 : 80 : 349-65.
Shields TE, Little RM, Chapko MK. Stability and relapse of mandi-
bular anterior alignment : A cephalometric appraisal of first Premolar
extraction cases treated by traditional edgewise orthodontics. Am J
Orthod 1985 : 87 : 27-38.

Sonchi A, Cleall JF, BeGole EA. Dimensional changes in the dental
arches of orthodontically treated cases. Am J Orthod 1980 : 77 : 60-74.
Walter DC. Changes in the form and dimensions of dental arches
resulting from orthodontic treatment. Angle Orthod 1953 : 23 : 3-18.
AEE A 1474 2X & TN A IF A2 ¢ AE A9 A5

26.

3L

32.

3.

3.

CHXIEAl 844 15, 20044

A% vwd #IAF, At gt X gH MA=R 1994,
). AngleX A 17 $A2F #AoA 2ZA2 4,39 4337 A
sl #3 4 AAdgn fEd g HateE 1980
Ricketts RM, Roth RH, Chaconas S}, Schulhof R], Engel GA, Ortho-
dontic diagnosis and Planning. USA'Rocky Mountain Data Systems
1982 : 194-200.

Showfety KJ, Baker IM. Canine and incisor movement effects on
anterior arch circumference. Eur J Orthod 1985 : 7 : 256-9.

Steyn CL, Harris AM, du Preez R]. Anterior arch circumference
adjustment-how much?, Angle Orthod 199 : 66 : 457-62.

Jones ML, Richmond S. An assessment of the fit of a parabolic curve
to pre-and post-treatment arches. Brit J Orthod 1989 : 16 : 85-93.
Braun S, Hnat WP, Johnson BE. The curve of Spee revisited. Am J
Orthod Dentofac Orthop 1996 : 110 : 206-10.

Spee FG. Die Verschiebungsbahn des unterkiefers am schadel. Ar-
chives fur Anatomie und Physlologie. Leipzieg. Verlag Veit unto
Comp 1980 : 285-93.

Moyer RE. Handbook of orthodontics. 4th ed. Chicago : Year Book
Medical Publishers 1988 : 120.

Proffit WR, Ackermann J. Diagnosis and treatment planning in ortho—~
dontics. In Graber TM , 2nd ed. Orthodontics : current principles and
techniques. St Louis CV Moshy, 1986 : 64 .
Proffit WR, Epker BN Treatment planning for dentofacial deformities.
In Bell W, Proffit R, 1st ed. Surgical corrections of dentofacial defor-
mities. PhiladelPhia : WR Saunders, 1980 : 167.

- ABSTRACT -

A study of the arch length discrepancy and the diagnostic analysis

Young-Kyu Ryu", Kwang-Seok Ahn?

Department of Orthodontics, College of Dentistry, Yonsei University

Predicting the arch length discrepancy by simply comparing the available arch perimeter with tooth materials is merely
a 2-dimensional analysis of the teeth movement. However, the real teeth movement takes place 3-dimensionally and is
affected by various factors such as, the arch form, the curve of Spee and the axis of the incisors.

The purpose of this study is to clarify the relationship between the decrease in the arch perimeter and the horizontal
positional change of the incisors after extraction of the 1st bicuspids, for more analytic evaluation of the arch length
discrepancy at pre-treatment model analysis stage. In addition to that to evaluate the effect of the curve of Spee, teeth
axis to the basal plane, and the incisional crowding to the treatment outcome.

All patients were treated at the department of orthodontics, dental hospital, Yonsei university.

Inclusion criteria for patients selection were as follows.

+ Angle classification I malocclusion with bialveolar protrusion

+ Extraction of 4 1st bicuspids
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- No tooth anomaly or prosthesis

+ No abnormal attrition

+ No ectopically erupted teeth

- Angle classification I canine and molar relationship
- Less than 3mn of crowding

Model analysis of the above patients was performed and the following conclusions were obtained.

—

. When the intercanine distance was maintained, the available space for the distal movement of the mandibular incisors
after the extraction of the 4 1st bicuspids was larger than the space provided by the extraction of the 4 1st bicuspids.
However the difference was less than 1mn. The more tapered the anterior arch form, the larger the difference.

2. Compared to the situation in which the intercanine distance was maintained, when the intercanine distance was

expanded to meet the width of the posterior teeth, the incisors could move about 3mn more distally.

3. The positional difference of the incisal tip was insignificant whether the central incisors were moved by tipping or bodily

movement.

4. When the anterior crowding was solved without changing the intercanine distance, the larger the anterior arch length
was, the more the anterior movement of the incisors.

5. When the curve of Spee was levelled, the increase in the arch perimeter was less than half of the deepest curve of
Spee.

KOREA. J. ORTHOD. 2004 : 34(1) : 1-11

% Key words : Arch length discrepancy, Arch perimeter, Premolar extraction, Model analysis
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