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Fig. 1. CCD Camera for input of model
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Centris 850 ot D A# 294 73 (MD); 2 Aok A7) 294
Ho) F§33be] ZA(Fig. 5)
2) @ 29A 4 FIHTTM) ; Al 2 &F) 58 ¥
’ - Z A 2 2FAAA Y HY 294 ERE S8 &
Hard disk Floppy disk ’?l’ ?—E} %k
3) X8 B (AL) ; Aetete] -] Alele] QW2
Fig. 4. Schematic Diagram of Model Analysis System FE ZE A 1 gAY AAHE ol 2 tigt 423
A& (Fig. 6)
4) AR F7 (ICW) ; dstete] #5-5 dx 2FH 71
S Hatg Zlole] zE o] &3 Azl
= C;Eratjn_i 33 A]I Sgg; ]7;2 53} L 1] ;}Ddg 5y Al 1 277 23 (IPMWD) ; A8tete] 282 4 1

A9 centroid?te] A

B=s Akl 3) 6) A 2 A7 27 (PMWD); Bolete] 95 A 2



MEE, WENd

Fig. 7. Measursments of Arch widths

Fig. 8. Technigue Involves measuring the linear dis-
tance from anatomaic contact point to adja-
cent anatomic contact point of mandibular
anterior teeth. the sum of five measure-
ments representing the irregularity index.

Fig. 9. A Mandibular central incisor showing the me-
. siodistaltMD) and faciolingual(FL) crown
diameters.

272 centroidte] A

7 AFAL FHOMW) ; Fste 2A$- A 1 oi7A 9
centroidZte] A2(eld Fig. 7) _

8) Arch length discrepancy(ALD) ; A% 294 £4 %
slol A o2 AAE AT A

9) Irregularity index ; st} ]9 2 WA wl& A
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Fig. 10. Measuring the maximum faciolingual(FL)
diameter of lower incisor by vernier
caliper.

Ao 2AHAA Q) 6AAENA FHA HEHH (ana-
tomic contact point)e] AFAlele] si¥ed FEHH
Hold Azlg 44 A 2 #& ¥ #(Fig. 8
10) MD/FL index ; (Fig. 9)
mesiodistal crown diameter in mm.
faciolingual crown diameter in mm.

x 100
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Table 1. Comparison of the mandibular incisor dimension between normal and crowding group.

Normal group(N=35)

Crowding group(N=119)

: t-value
Mean S.D: Range Mean S.D. Range
MD 1 5.36 0.30 4.90-6.03 549 0.31 4.88-6.30 0.032 *
2 6.04 0.36 521-115 6.11 0.33 543-7.07 0.263 N-S
FL 1 556 0.44 4.40-6.55 568 0.42 450-6.60 0.154 N-S
2 6.06 0.41 5.00-7.20 6.07 041 5.08-7.15 089 N-S_
MDFL I 9.89 751 80.94-120.40 97.16 (N 8063-12083 0859 N-S
2 99.89 728 87.86-119.50 101.09 6.99 85.53-119.36 0.414 N-S
* p<0.05
Table 2. Mandibular incisor dimension correlation coefficient with irregularity index
Normal group Crowding group Total
; T p-value T p-value r p?value
MD 1 1404 0211 3797 0.000 *#* 3758 0.000 #xx
2 0377 0415 279% 0.001 #* 2543 0.001 *#
FL 1 -0785 0.327 0467 0.309 0953 0.122
2 -0372 0.416 -.0578 0.269 -.0399 0.313
MD/FL 1 1602 0.179 2450 0.004 ** 1932 0.009 *x
2 0636 0.358 2041 0.001 ** 2545 0.001 **
*xx p<0.01 **x p<0.001
7} % 233 Aol frelte glE Aoz veksith . PR

4. AR
Vernier caliperg ©|-4314 £43 §E5EE com-
putersE Aol JAXN T gEHRZ Held datad

IBM systemol] %A AZAAH IBM computeroi A

SPSS PC+& ol &3t Z A& & tg th3=

2& BA B4 & AAEg.

Oh A4 2g 79 st AX e 244 &
A& Z7 MD/FL index®] B3 ¥4
AE 3t t+-HAF L AlPsAn.

(\}) Irregularity index®} &tel Axo] ¢4 Z74,
TAZ 27, MD/FL index Ato]9] Pearson A

3,
3

oE fy

’

M 170,
HAHA S APt

(th stet A A7), e, i def e skt arch
length discrepancy9+¢] A#/d& Pearson &
WA B8 o] &3 gopR i)

(#}) Irregularity index$} zt AlZ3}E7k9] Pearson
ABBA BAE AYsla ATy TR
wrol AR S APt

stet AxFo U {5 wet AT 2y
< YoM viwA] TR YA et A
x|9] 244 EA £4F £, MD/FL index®] %
T kol A vesi oy skt FHA S 294 A
gt p<0.05 FELE FIAE YR e
A FEME FARE TAESF UAHTable 1).

Irregularity indexe® LA T AALAA 3t} F
Ax o] YA Z733 p<0.001 FFEAAN, FH2)9
Z9A ZATE p<00l FEAA FRBAE Vet
ey ¢4F T4 {94 de da8AE
Bolx] Yt MD/FL index$tE AT A A Tl
A p<0.01 FFAA ZAAAE Jepd B4
M o FEAARE FAA e ZRBAE B
o]z &stthTable 2).

o] E H}et 2 2 Trregularity index$®} MD/FL index
7+9] Scattergrame 17 £ A# 43 FA=E U
ERAAcH(Fig. 11, 12).

she} AR Fe] xotay], P, mP A} AANF
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Fig. 11. Scattergram demonstrating the weak ass-
ociation between the central incisor MD/FL
index and irregularity index.
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Fig. 12. Scattergram demonstrating the weak ass-
oclation between the mandibular lateral
incisor MD/FL index and irregularity index.

Table 3. Correlation coefficients of arch length discrepancty with variables.

Upper ALD Lower ALD
r p-value r p-value
MD 1 2416 0.001 %= 3308 0.000 **x
2 1991 0.007 2955 0.000 *xx
FL 1 1088 1024 0.105
2 -0137 -0513 0.266
MD/FL 1 0762 . 1451 0.038 *
2 .1839 0.012 * 2989 0.000 *xx
OB -.1726 0.017 = 1676 0.020 *
Q] 0171 0512 0.266

* p<0.05 #* p<0.01l =*++ p<0.001

Q1 Kot Alole] AFAGE dolry] fl&) F3let
9] arch length discrepancy®}e] A#AFE Ab&3s}
it ojd) stet FAHX S AN ZFAHL it
arch length discrepancy$} p<0.001 %2 4##A

€ ERn dA 9 294 4L Aotde p<001
FFA A, stetTte p<0.001 FFAA ABFAA S U
Bt €45 Z30AE o FEAME F9
e BFRAE YRR E9kort MD/FL index
£ %%} arch length discrepancy$} 24327} p<0.01
FEA, 3t} arch length discrepancyl A& 24
A& pO05TEANA, FHA = p<0.001 FFAAM
#A#AAE JERAAT} overbite2 Adtete] arch len-
gth discrepancyol| A p<0.05 F5olX ZFHAAE U
BRI overjete Akt B9 AaAAA T Sle
o2 Yelth(Table 3).
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Irregularity index$} Zt AlZd5710] 43 A&
A3 Axp 2L E dskete] arch length
discrepancy, stete] A& 2GA 7 F3H9} p<
0001 F=FolM FHBA S B2 Fotel A& 24
Al 273 &3}, sfete] AXZE £, A 1 &AFAL F
A3E p<0.05 FEAA ABBAAE YIS
AFAME FoAdE ARARAE Boje FFHo
SUAl JEbTth(Table 4).

Fara T2 o 4 ASYES v
stn t-AARE Az et E arch length dis-
crepancy, X ¥ 294 £7 3} AX 2, U+
7t E7A Hargkol YRATAM, NEF B4, AT
374, 7 HE £ /\:llx]L ZR& ARTAA 2A
el ot 5741?%} od& Bl gu2 Uk
sheto A= HA| 7t %76‘0] AT 2 s BRI

—_



Vol. 25, No. 5, 1995. Korea. J. Orthod.

et X|0F U2

=

Table 4. Comparison of Correlation coefficients of irregularity index with variables.

| &

Tt Biet AT

Normal Crowding group
T p-value r p-value
ALD 1133 0.303 4308 0.000 *#x
AL -.1301 0277 -.0442 0.343
TT™M -.0068 0.488 2252 0.019 *
AP -.0426 0.423 0283 0.398
Mx BAW -.3143 0072 0737 0.250
ICW -1135 0.303 -.0088 0.468
IPMW1 -.0830 0.353 -.0839 0221
IPMW2 0324 0442 -0726 0.253
MW 0523 0.406 -.0336 0.362
ALD 1269 0.282 1047 0.000 %%
AL 0917 0.339 -.0569 0.301
TT™ 0641 0.386 A027 0.000 **+
AP 0435 0.422 -.0620 0.317
Mn. BAW -.0211 0.462 0119 0.457
ICW 0049 0.491 -2226 0.020 =
IPMW1 -1572 0.237 -.2039 0.030 *
IPMW?2 -.0409 0.426 -.1063 0.165
MW -.0113 0.480 0164 0.440
OB -.0209 0462 0974 0.186
0J -.2683 0.108 -0523 0.316
* p<0.05 *x p<0.01 =##x p<0.001
Table 5. Comparison of the variables betwaen normal and crowding group.
Normal group Crowding group
t-test
Mean S.D. Range Mean S.D. Range
ALD -0.05 150 -4.66-2.67 0.49 1.84 -4.31-7.83 0.117 N-S
AL 37.19 2.00 33.38-40.93 36.58 37 11.20-41.00 0.208 N-S
TTM 76.36 3.79 68.97-83.59 76.94 3.30 69.56-83.93 0.373 N-S
AP 76.45 368 70.45-83.35 76.40 321 69.35-85.15 0.939 N-S
Mx BAW 4182 3.9% 35.75-51.90 4151 297 34.80-49.30 0.662 N-S
ICW 36.02 202 32.36-39.94 36.18 174 32.20-40.30 0.649 N-S
IPMW1 3&.11 1.77 34.24-41.43 38.10 1.83 33.55-42.78 0.994 N-S
- IPMW?2 4377 192 38.78-47.08 4365 2.25 37.55-49.42 0.772 N-S
MW 4813 2.15 44.24-51 68 48.83 248 42.45-56.46 0134 N-S
ALD 0.14 067 -092-192 1.86 167 -0.96-8.85 0.000 ok
AL 32.79 1.90 29.30-36.97 32.34 1.79 27.30-36.18 0.201 N-S
TT™™ 66.32 3.06 60.76-74.07 67.21 2.98 60.16-74.49 0124 N-S
AP 66.18 317 59.65-74.00 65.35 2.81 58.30-72.00 0.141 N-S
Mn. BAW 34.77 2.38 31.20-41.50 34.45 274 30.20-44.65 0.226 N-S
ICW 2132 1.52 24.67-30.51 26.75 152 22.93-30.09 0.052 N-S
IPMW1 3258 1.58 29.70-36.73 32.32 1.64 27.85-37.08 0414 N-S
IPMW2 38.01 1.66 35.32-41.74 3792 2.05 32.92-43.13 0.801 N-S
MW 4264 2.04 38.94-4597 43.11 2.25 37.75-50.76 0.267 N-S
OB 213 094 0.45-4.60 254 097 0.00-5.00 0.029 *
0]] 303 0.99 1.25-520 3.19 1.07 0.25-6.55 0438 N-S
* p<0.05 **x p<0.01 #*x p<0.001
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-ABSTRACT-

A STUDY OF DENTAL CROWDING AND ITS RELATIONSHIP
TO MANDIBULAR INCISOR SHAPE BY MODEL ANALYSIS
IN ADOLESCENTS

Jeong-Eun Surh, Hyoung-Seon Baik, D.D.S., Ph.D.

Department of Orthodontics, College of Dentistry, Yonsei University

Mandibular incisor crowding is one of the most common features of malocclusion and is interesting characteristic in
view of relapse and stability after orthodontic treatment. There are many potential factors in the etiology of lower
anterior crowding. The tooth size variation is one of them, but biologic significance for the faciolingual width of the teeth
has been overlooked.

Peck and Peck reported that persons with ideal mandibular incisor alignment were shown to have incisor with smaller
mesiodistal and larger faciolingual dimensions than persons with incisor crowding. On the basis of these findings they
suggested MD/FL index as a clinical guideline for the assessment for lower incisor crowding.

The present study was undertaken to examine the relationship between mandibular incisor crowding and mandibular
incisor dimension, and determine their correlation with arch length discrepancy. 154 dental casts of people from 11 to
17 years of age were made, and were divided into normal group with irregularity index less than of 1, and crowding
group with irregularity index greater than 1.The casts were measured and analyzed statistically.
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The results were as follows.
1. The mean mesiodistal width for mandibular incisor was larger in crowding group, and has significant difference in
central inciosr measurement. There are no significant differences in the faciolingul width and MD/FL index.
2. Irregularity index has significant correlation coefficients with mesiodistal width and MD/FL index for mandibular
incisor in crowding group, but no correlation with faciolingual width. It also has correlation with maxillary and
mandibular arch length discrepancy, total tooth material, mandibular intercanine width, and mandibular inter first
premolar width. ‘
3. Upper and lower arch length discrepancy have significant correlation with mesiodistal width of mandibular incisor and
overbite, but have no correlation with faciolingual width. Lower arch lenth discrepancy has significant correlation with
MD/FL index for mandibular incisor and upper arch length discrepancy has correlation with MD/FL index for mandibular
lateral incisor. ‘
4. Significant differences were observed between normal and crowding group for the mandibular arch length discrepancy
and overbite.

KOREA. J. ORTHOD. 1995 ; 256 : 593-604

#Key words : Mandibular incisor crowding. mesiodistal width, faciolingual width, incisor shape, Irregu-
larity index, MD/FL index
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