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Abstract | Two-hundred subjects with completed permanent dentition were divided into two
groups . a normal dentition group and a crowded dentition group. The histories of dental
treatment in these subjects were analyzed. The sizes of their dental arches, basal arches and
individual teeth, before and after dental treatment, were compared between these two groups to
clarify factors responsible for the formation of crowded dentitions. The following results were
obtained : 1) Of the 200 subjects, 42.5% had undergone dental arch expansion, 11.56% had serial
extraction of teeth, 9.5% had been treated with a space maintainer, and 36.5% no treatment. 2)
Of all subjects. 67.5% had normal dentition in completed permanent dentition. 3) In males, the
dental arch width and the basal arch width were smaller in crowded dentition than normal
dentition in the upper jaw, while the total sum of the crown widths was greater in crowded
dentition than normal dentition in the lower jaw. In females, the total sum of the crown widths was
significantly greater in the crowded dentition group than in the normal dentition group. These
results indicate that factors responsible for the formation of crowded dentition differ between

males and females.

Key words : factor for crowded dentition, dental arch, basal arch, size of tooth
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An analysis of factors associated with crowded permanent dentitions and a study of methods
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Table 1 Classification of subjects
Existence of Existence (84) Non-existence (116)
premature loss Total
History of Sex No Arch Space Serial No Arch Serial ©
treatment treatment expansion maintenance extraction {treatment expansion extraction
Male 1 12 1 2 15 8 4 49
Normal | Female 0 23 6 9 29 12 10 85
group | o total 1 35 13 7 44 20 14 134
(20.0) (68.6) (68.4) (77.8) | (64.7) (58.8) (100.0) | (67.0)
Male 1 b} 3 0 14 4 0 27
Permanent |Crowded | Female 3 1 3 2 10 10 0 39
dentition| group Sub-total 4 16 6 2 24 14 0 66
(80.0) (3t.4) (@A1.6) (22.2) | (35.3) (41.2) ©.0 (33.0)
Male 2 17 10 2 29 12 4 76
Female 3 34 9 7 39 22 0 124
Sub-total b} o1 19 9 68 34 14 200
(100.0)  (100.0) (100.0> (100.0) | (100.0> (100.0> (100.0> | (100.0)
L 1336.5) —— f
L —85(42.5) — . Number of
! i subjects (%)
199.5) -~ L 23(11.5) e :

Table 2 Grand total of 4 incisor widths, and sizes of dental arch and basal arch before treatment in
completed permanent dentitions.

No treatment Arch expansion
Normal dentition Crowded dentition Normal dentition Crowded dentition
Male Female Male Female Male Female Male Female
N mean S.D. | N mean S.D. | N mean S.D. | N mean S.D. | N mean S.D. | N mean S.D. | N mean $.D. | N mean S.D.
Maxilla
Gpnd total of 1 |16 312 1.7/28 30.7 1.8[15 31.8 1.8{13 31.0 1.6/20 32.1 0.935 3L.0%1.5)9 32.3 2.0(21 3.6 1.7
Dental arch width (16 43.1x%2.2|29 41.3 2.0[15 40.8 2.3|13 40.7 2.5(20 41.9 2.8|35 41.2 2.4[9 39.7 2.8 |21 41.7 2.4
Dental arch length (16 40.1 1.6(28 39.1 2.1/15 38.7 2.9(13 39.5 2.2|20 38.7 2.1/35 38.3 1.8{9 385 2.8 21 38.7 2.8
B.A.W. 16 49.6 3.5/29 47.1 2.3[15 48.0 2.0/13 46.0 2.4|20 47.5% 2.6]35 47.2 3.0/ 9 454 1.7]21 47.3 2.4
B.A. L. 16 34.7 16|28 349 1.6|15 34.6 2.0(13 34.9 1.5/20 35.2 2.4|35 34.5 1.7|9 35.7 2.3 (21 34.4 2.2
Mandible
Gpngtotalof |\« (16 23.0 1.1/20 22.701.215 23.6 1.0/13 23.4 1.0{20 23.0 1.5(35 23.001.1)9 23.4 1.6|21 24.0 1.1
Dental arch width |16 36.1 1.7(29 34.2 1.9|15 35.1 2.7|13 33.4 2.4]20 35.4%¢1.7(35 34.5 2.1!9 33.2 2.3 |21 35.0 2.5
Dental arch length {16 35.6 1.2(29 35.6 1.7{15 35.3 2.3[13 35.6 1.6;20 34.5 2.4|35 34.3 1.8{9 34.0 2.3|21 3.0 2.1
B. A W. 16 42.4 2.0|129 39.3 2.1)15 41.7 3.4|13 39.1 2.2|20 41.9%2.6(35 39.4 5.0/ 9 39.1 1.6 (21 41.4 2.4
B.A. L. 16 35.2 1.5(29 34.9 1.7|15 34.8 2.1|13 34.8 1.8(20 33.9 2.5(35 33.9 1.9/9 33.3 2.2/21 351 1.9
Space maintenance Serial extraction
Maxilla
Gpndtotalof 17 811 2.0|6 29.2%1.43 33.5 1.6(3 32.3 0.9|6 34.8 2.4 |16 32.6 1.2 2 33.6 0.9
Dental arch width | 7 41.2 1.7|6 39.8 1.9|3 41.0 233 40.2 1.4|6 41.8 2.1|16 38.7 2.6 2 38.5 2.8
Dental arch length | 7 39.2 1.5 |6 37.2 1.1|3 39.7 1.8{3 39.0 2.2{6 37.8 1.816 37.3 2.8 2 385 1.0
B.A. W. T 417 1.7(6 452 1.3]3 47.2 0.2|3 45.7 3.0|6 48.5 1.4 |16 45.7 2.8 2 45.7 0.3
B.A. L. 7 356 1.4)6 34.3 1.3]3 36.2 0.9]3 34.0 1.4|6 34.8 2.1]16 33.7 1.9 2 321 01
Mandibie
Gprd totalof e |7 23.3 0.9(6 21.840.713 242 1.0]3 241 056 254 1.3|16 24.1 1.0 2 2.6 0.8
Dental arch width |7 35.7 3.0|6 33.1 1.0|3 334 2.3/3 33.0 1.2]6 344 1.9/16 31.3 3.2 2 32.5 3.9
Dental arch length |7 35.9 1.8 |6 329 1.5|3 359 2.7(3 33.3 1.2[6 35.1 1.1|16 33.3 3.0 2 324 24
B A W. 7 4.1 3.1|6 381 1.3[3 40.1 2.8|3 38.8 3.7|6 41.3 3.1|16 376 2.4 2 3719 1.6
B.A. L. 7 3.7 2.3(6 33.8 0.8]3 351 2.0|3 335 0.8|6 34.3 1.3 |16 33.8 2.1 2 31.6 1.6
B. A. W. ! Basal arch width, B. A. L. : Basal arch length **P< 001l unit:m

* P< 005
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Maxilla

Mean S.D. 30. 40.0
Grand total of 31.34 L
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Arch expansion Space maintenance Serial extraction

4 incisor widths

Dental arch width 44.77 2.61 Xk gL %0

Dental arch length 36.09 2.23 20 °
B. A. W. 50.21 3.02 4. 550
B. A. L. 3266 267 % hivid

Mandible Mean S.D.

Grand total of 22.94

4 incisor widths

Dental arch width  36.26 1.99

Dental arch length 31.91 2.01

B. A. W. 41.84 3.95

B. A. L. 30.19 41.84

Fig.1 Grand total of 4 incisor widths and sizes of dental arch and basal arch before treatment. (Male)
B. A. W. : Basal arch width, B. A. L. : Basal arch length

** P<0.01

*  P<0.05
[ . Normal dentition
B& . Crowded dentition
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Female

Maxilla Mean S.D.

No treatment
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Arch expansion Space maintenance Serial extraction

Kk 3 40.0 20.0 3 40.0
randlotlfhs 2078 ; ) :
50.0 50.0
Dental arch width 41.76 3.19
30. 0.0 40.0
Dental arch length 34.65 2.43
40. 50.0 I
B. A. W. 44.18 3.11 50.0
B: Ay L 30.11 2.75 25. 5.0 25. 5.0
Mandible Mean S.D.
20. 30.0 20 30.0 20. 1k
Grand total of 22.00 E S SRR . T k% s0.0 2001y 300
4 incisor widths . A 4/ i’
30.0, 40.0 % 40.0 Iy A 30.04¥ | 0.
Dental arch width 33.97 2.56 ) 300/ 4 \ 400 | 40,0
0. \ 40.0 ! 40.0 0. 40.0 0 40.0
Dental arch length 31.28 2.36
30.0 4 30.0 /4 30.0 .0 30.0 .0
B. A. W. 39.95 4.19 A
; 3 20.0 )
B. A. L. 2801 2.44 220 3 200 3

Fig.2 Grand total of 4 incisor widths and sizes of dental arch and basal arch before treatment.

(Female)

B. A. W. : Basal arch width, B. A. L. : Basal arch length

** P<0.01

*  P<0.05
E# : Normal dentition
B : Crowded dentition

I H§%) =, basal arch D K% & (Table 3)
1) BF (Fig.3)
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Table 3 Total width of permanent teeth, and sizes of dental arch and basal arch in completed permanent dentitions.

781

No treatment Arch expansion Space maintenance
Normal dentition Crowded dentition Normal dentition Crowded dentition Normal dentition Crowded dentition
Regions of measurement Male Female Male Female Male Female Male Female Male Female Male Female
N mean SD. | N mean S.D. [ N mean S.D. | N mean S.D. | N mean $.D. | N mean S.D. | N mean S.D. | N mean S.D. | N mean SD. | N mean S.D. | N mean S.D. | N mean S.D.
Maxilla .
’Ic‘)cf)tgéxgrtxgnt teeth 16 96.2% 3.1/28 96.2 3.9/15 93.9 3.4{13 97.2 3.6|20 98.8 2.235 96.7x 3.7|9 99.9 3.9 |21 98.9 3.4/7 98.4 2.6 |6 92.8x3.413102.7 3.5|3 100.0 3.9
Dental arch width 16 44.6 2.2|129 43.4 2.1|15 44.4 2.9113 41.9 3.0|{20 44.8+¢1.4|35 43.6 2.1|9 42.6 2.6 (21 43.0 2.0|7 43.5 1.8 |6 42.6 1.1|3 43.3 1.6 |3 42.6 25
Dental arch width 16 46.4 2.1|29 45.1x1.9/14 45.2 2.5/13 43.1 2.7|20 4k5.3**1.6 35 45.1x 2.2|9 42.7 2.0(21 435 2.2|7 44.3 2.1 |6 46.0¢1.9|3 42.1 2.2|3 426 0.9
T.M. .
Dental arch length 16 39.2 2.0{29 38.6 2.0/15 39.9 2.9{13 39.2 2.1|20 39.3 1.2/34 38.4 1.9|9 39.3 2.6 (21 38.4 2.8{7 39.8 1.4|6 36.5¢«1.4;3 350.7 1.8|3 40.3 3.1
Dental arch length % 15 41.1 1.1|29 40.1 1.7|15 40.1 2.6]13 40.3 1.3]20 39.8 1.0{33 33.8x1.2|9 39.4 1.3 (21 38.8 2.3|7 405 1.4(6 39.3 7.3/3 38.7 0.9(3 40.3 1.7
T.M.
B. A W. 16 49.8% 2.9(29 47.2 2.7|16 47.7 2.3|13 45.9 2.3|20 47.9 2.0\35 46.1 2.7, 9 46.4 2.3 (21 45.9 2.1{7 48.2 1.5(6 45.7 2.6 |3 47.9 1.1|3 46.9 2.0
BAW. % 16 5|1.7**2‘9 29 49.0x 2.8(15 48.3 2.5[13 45.9 2.7{20 48.5 2.0|35 47.7 2.9]9 47.3 3.0 (21 46.9 3.3/7 48.9 1.8|6 49.3 2.9 |3 47.7 2.3 |3 46.9 0.6
T M i
B AL 16 33.6 2.2{28 32.6 1.4|15 32.9 1.9|13 32.5 1.9;20 33.8 2.0(33 32.6 1.6(9 32.6 2.3 (21 329 1.9|7 341 2.1{6 31.8 1.2|3 34.3 0.8]3 32.0 2.2
B.AL % 16 34.9 2.3|28 34.1 1.3(15 33.3 2.1(13 33.4 1.4|20 34.2 1.9|33 33.8x1.4|9 33.0 1.8 /21 33.0 1.4|7 34.7 2.6 |6 34.2x0.3|3 33.4 0.7;3 32.0 0.9
T. M.
Mandible ; .
‘E?tgémg;};m teeth 16 89.3% 3.6(29 87.8% 3.3/15 92.0 2.9(13 90.3 2.8|20 89.7 2.8|35 88.4%x3.1|9 81.3 4.7/21 90.4 3.4{7 90.1 3.0 6 84.5%x1.1/3 93.6 3.3|3 92.1 1.8
Dental arch width 16 35.7 2.3(28 35.8%x1.8/15 36.1 3.0(13 33.8 2.5]20 35.9 1.7|35 35.9 2.3|9 35.3 2.6|21 35.5 1.7/ 7 353 1.5(6 343 2.2 3 36.8 2.2|3 33.0 2.6
Dental arch width 16 40.0 2.5(29 40.5%x1.8/15 39.2 2.8[13 37.9 2.9|20 39.8 2.0|35 40.8+2.3|9 38.7 2.5|21 39.2 1.7{7 39.2 2.0 |6 40.6x2.6 |3 39.4 2.9|3 358 2.3
T.M.
Dental arch length 16 34.3 1.9|29 33.8 1.7|15 34.5 1.9{13 33.9 2.4/20 33.5 1.5{35 33.6 1.8(9 33.9 1.8|21 34.1 2.3{7 345 1.3|6 30.0x2.0|3 348 2.213 348 2.3
Dental arch length % 16 38.3 1.3(28 38.6 1.0(15 37.5 1.3]13 38.6 2.7\20 37.4 1.2|35 38.1 1.6|9 37.2 0.6 (20 37.4 1.9/7 38.3 1.0|6 36.3 2.0{3 37.2 1.6(3 37.7 1.8
T. M.
B.AW. 16 42.6 2.2|129 40.6 2.1|15 42.1 1.9/13 40.0 2.6|20 41.3 2.0{35 40.3 2.4|/9 41.3 2.2|21 4.0 2.1|7 408 2.3|6 40.4 1.6|3 42.2 2.1|3 404 1.2
B.AW. % 16 47.7%%2.8(29 46.3 2.4|15 45.7 1.5/13 44.9 3.0({20 46.0 2.3|35 45.9 2.8/9 45.3 1.9|21 45.4 2.1|7 45.3 2.5|6 47.8x1.9|3 45.1 2.0/3 44.0 1.9
T. M.
B. A. L. 16 32.5 1.8(29 31.9 1.8{15 31.5 2.3/13 31.8 2.3|20 31.7 2.0|35 31.4x1.9/9 31.4 2.0|21 326 2.1{7 32.9 2.3|6 30.9 t.2|3 320 1.1|3 31.8 1.2
B.A.L % 16 36.4%x1.529 36.2 1.6|13 34.2 2.2|13 35.7 2.0({20 35.3 1.8(35 355 2.1|9 344 1.4|21 36.1 1.9|7 365 2.1|6 36.6 1.3|3 34.2 1.0|3 34.6 1.5
T. M.
**P< 00l unit:om
* P<0.05

B. A. W. ! Basal arch width, B. A. L. : Basal arch length
T. M. (Total material) : The total sum of crown widths indicates the total of the crown widths of all the teeth, ranging from the left first molar to the right first molar.
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No treatment

185

Arch expansion Space maintenance

Maxilla
i Mean s.D. % 90.0 180.0 sqo 0
Total width of 98.09 4.82 1 L
permanent teeth o /;0 o it o
Dental arch width  44.77 2.61 L L *——&* :
40. 50.0 40.0 50.0
Dental arch width % 45.66 2.44 * 90 I *k
T. M 30.0 40.0 30.0 0.0
Dental arch length  36.09 2.23 = .
Dental arch length % 36.09 2.23 30.0 30.0 0 N
T. M * 60.0 40.0 0 60.0
B. A. W. 50.21 3.02 1 2
kk 5 \ 60.0 0.0 \ 60.0
B AWy 5172 359 A .
) 3 / 40.0 3QY / 40.0
B. A. L. 32.66 2.67
B. A. L. 3°.-é \49-0 " 3°ié \49-0
_— 66. &
T M. % 6.94 3.50
Mandible
Mean S.D.
Totalwidthof 5o 4e 3 8=I,L;*8°~° . 8010 80.0
teet . .
permanent tee 6.0 o 300 40.0 300 o
Dental arch width 36.26 1.99 A
4 50.0 50.0
Dental_?rch width % 40.98 2.10 50,0 A "
’ 3D. 40.0 . 0 40.0 3\,, 4o.lo
Dental arch length  31.91 2.01 - L a =
30.0 \ 0.0 30.0 40.0 30.0 40.0
Dental arch Iength% 36.02 1.21 A
BT~ AM.W 41.84 3.95 —mbdos: 500 " q 50.0 o 50.0
B. A. W. %40.0 50, 40.0 \ 59; 40.0 50
B. A. L 30.19 2.50 < A 4
B. A. L 3(2& 40.0 30 0\ ] 43 30.0 49.0

—F W% 3401 2.1

Fig.3 Total sum of crown widths and sizes of dental and basal arches in individual subjects after

treatment. (Male)

B. A. W. : Basal arch width, B. A. L. : Basal arch length.
T. M. (Total material) : The total sum of crown widths indicates the total of crown widths of all
teeth, ranging from the left first molar to the right first molar.

** P<0.01

*  P<0.05
E# . Normal dentition
E& - Crowded dentition

WEIcH D, Lad, + 1S D AHTICFEEL
TWwi, UL, B.A W i3, IEH, #ELb
12, —1S.D.fhEHEET BIRENSh 1,
THTHd, FEERETVEDOD, EHFICHE
L, #EohsEEEEENE+ 1S D 2
ATREL, ZhiTXLT, WHlOKZIE,
5, #4 & b, SEEEMITICfAEL TO i,
2) &+ (Fig.4)

(AELEEE

FHicsWT, EHOKE S, IEW, #4E
LT, ficEEis sV ikZzNLIETH -
too L L, MHEIRERKERNE, EHOHBKE
{, Ldd, +1S.D.OKEEERLTVSL
Wic, WFSER/T.M. %& B.AW. /T.M.
%IIEETHEINSVEEZRL TV S,

THTRE ST, EERERINL, #ETIE
WED bHEEICKE Lt —H, HHISER
BIEE, #AEL b, FEELUEOKE SIS
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No treatment Arch expansion Space maintenance

Maxilla Mean S.D.
9 ;
Total width of 94.26 4.36 1000 %k, 990 | R%100.0 %90.0 00.0
permanent teeth
30.0 0 500  30.0 0. 50.0 30.0 ¥o. 50.0
Dental arch width 41.76 3.19 L a 1 1l 1 A 1 1 1 " 1
i 40. 40. 50.0
DentalTarc;\Amdth % 44.99 3.28 * E0.0 k% 400 50.0 kk 2 N .
C 30. 0.0 304 T¥0.0
Dental arch length 34.65 2.43 o 200 400 1 N x, %
DentaITarcI:‘Iength o 37.25 1.71 30.0 \ 0 %300 0 30.0 4
& 'A 'w 4498 A 40. 50.0 40. 50.0 40. 50.0
40. 0. 40.0 50) 40.0
TA'MW' %  47.28 4.86 * 400
’ 20.0 3 400 200 \3
B. A. L. 30.11 2.75 A 4 L
B. A. L. 30.0 40.0 * 3d.0
el 32.31 3.10
T. M.
Mandible Mean S.D. w0
: E3 80, 0 %
Total width of 84.00 4.29
permanent teeth X\
Dental arch width 33.97 2.56 k) SN0 400 N
Dental arch width _ o 4038 2.78 il 50.0 3003
T. M. . .
20.0 X 40.0 200 )
Dental arch length 31.28 2.38 L
Dental arch length o 37 45 2.99 30.0 l -0 30.0
30.0 4 50.0 30.0 4
B. A. W. 39.95 4.19
50.0
AW 5 4651 6.63 a2 e
. 20.0
B. A. L. 28.01 2.44 200 \ 0 E
B. A. L. 4 40. 30.4
T M. % 3236 272 3<- g0

Fig.4 Total sum of crown widths and sizes of dental and basal arches in individual subjects after

treatment. (Female)

B. A. W. : Basal arch width, B. A. L. : Basal arch length.
T. M. (Total material) : The total sum of crown widths indicates the total of the crown widths
of all teeth, ranging from the left first molar to the right first molar.

** P<0.01

*  P<0.05
B . Normal dentition
B& : Crowded dentition

26500, WEEHANBE, BEOLHDIEREK
nd, HEINSWEEARLI, £DHIT,
MF SRS/ T. M. %13, #4ET— 1S.D. L
LT

(2)Hg 5 = LAY
ETFHicksvT, MAEBE LB YRk
DAEXIR, IEH, #HLbic, FEHZ O
HzhPl EORKESERLTVWS, LHL,
ERRAT TR, EASERFICHKR L THRIR

A%<, L»d, +1S. D 2A/IKEST
H -1

(3)FRBEE

HFISRERE, ETFHHE bic, EFICHEL,
EHETHBICKE P o1, L L, HEiERE
fiig, ETFMEbic, EWEELOEBIIEFIC
KxL, #ETR, +1S.D.2RBA0ICHA K
xRz, ZOFER, HyISEE/T. M. %
&, EESAEINESL, FTHTR-1S.D.U
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Table 4 Arch length discrepancy by analysis of space before treatment.
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S Arch expansion Space maintenance Serial extraction
ex
N mean S.D. N mean S.D. N mean S. D.
Male 16 -3.5 1.8 3 2.1 1.7 6 -9.8 4.2
Normal | pornate| 32 —2.9 2.0 3 —11 0.4 15 —6.7 3.2
dentition| g 1,.
Maxill total 48 -3.1 2.0 6 0.5 2.0 21 -7.6 3.8
axiia Male 9 61 2.4 1 -3.3
Crowded| porale| 18 —5.3 3.5 1 -38 1 1.9
dentition| g1,.
total 21 —5.5 3.2 2 —-3.6 0.2 1 -7.9
Male 8 —2.6 2.1 5 —0.1 1.8 6 —3.0 3.9
Nor'rr{al Female 15 -3.0 2.3 5 1.7 1.8 15 —4.9 2.6
dentition| g;1,.
Mandi- total 23 —2.6 2.1 10 0.8 2.0 21 —4.4 3.3
ble Male 7 -5.3 1.9 3 -3.3 2.5
Crowded| perpale| 13 —2.7 1.9 3 —-3.8 0.3 1 -2
dentition| g4,.
total 20 —-3.4 2.6 6 —3.5 1.8 1 -7.2
unit : mm
TTH -t MMOIALDEFIDOKE &3, IEH, % z

BHEESIEYES VR, FhlEoKE S
THh -1
4. ZEBESFTICHOWT (Table 4)

IEH#F)ic 813 % arch length discrepancy
E, 2ficBVT, ImAETIE, E¥A-31
m, FHIEZENIO/PNEV—-26mTH -1,
i, RBEETE, ETHEBR, +1miBT
H ot

—7%, EEWIITE, AECBLT, FE
M- 55mm, FEHA—-34mTHY, HAROT
TR, EEMESH 5V IIEEET~ORTO
BRMSEECELL TV, Tk, RREO%E
HTIE, EFHEDK, —35mTH -7,

tRBBED arch length discrepancy (3IFE &8
PO EFHIcBWT, BFIE-98mTH->Th,
h%E T 5 & TIEFHRANEERL oo L
L, LFTHE, 1¥loHTHEH, —T79md
arch length discrepancy GEEKE 51T - 72
P, e b o, BERTIERL T
2o —h, THTE, BLEH-50mo
arch length discrepancy OBiC Bk EMBIT
bOUIEFI T, EWEBiTLEZ, L,
AR E St K&V~ 7.0 mll EoBicikk
SNIIEHI T, BERTI AR L TV,

wlt, e OHmD» SWHI~OBELSEE -
TW3, ZORLAKEHERRIT, BEEE~OK
RPEE-THRAEBD DN, BHE, NI
m D IC X 2 5RE OBV MLz iy, ARSI
EHBEMLTETVLEEEDNTVEYZ &
bLabDEEbhs, B, BEHRECEL
T, MHKEIC L S REPRBEEE O 54%
EEDTVELEEbONTVLIEY, KtERB
VT, RIEYIT IR 33% ASEEEES &S - 1,
LyL, BUEHO—HOEFISLENCIZA S
POMEEEEONE, EEETICEBTLE.
e EE 2 B &, BAERHO DI lYIRBIE
OFE L L TEHKEEZITORFRIE TV
EFNZ, REROWME LD & & SITHHEMNDR
WEEZ N5,

ZOEHD 1 2z, RBEEBEOFEHOEEN
ZZ o5, BifE, REEEOMHERICEEL T,
ToDEZHF NS D, —-iFarch length
discrepancy #5 1 mEL F®, 5L EEEHD
KESORFAMOSEF L L LVEAYIS, RS
VETHDHLETIEZTH 5, I,
discrepancy /N WIESICIE, HBEEE LN
BT, ZhBE DRIV, B
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B, BAOSHRSILVWIWLFZEZ THD,
AMFEicBLTR, REEEFHRED S 5,
2/ 3DEFEIEZERL T, &4, 20
D arch length discrepancy 4, RERB<RS
hTwad@Ey, —11mlTFTh-1, THiC
KULT, EEABITLUERL, —35~—36
m® arch length discrepancy ¢, &A¥kii, 4
BREEE OBIE TR » 12 b DI, ZhHHAL
SNIEREBLNE, #-T, REEBEDME
i, BNESSERTWE, [$ROFEANS O
ERiERbsEs b0t Bbh b, —F, #
SHKIEL TS, 2OMSEORIEMNEDONAT
BOW, EEH LV, REEE SRRk RRII
arch length discrepancy % L THERIT,
WS YA b, discrepancy 2 HEHI/NE W
K3 nBETH 248, AL 2 EHE ORI
KOG, BEAERAREE LTWS, LHL,
ALSPPMOPIE, 20EMEERAD, FESLY
i, wHSOEKIcL - T, BISIER BE
DR, &5ic, EHIcBVTR, AiEEER
ORiIHREE b T EEBDTVE, AR
KBTS, KRBT, REEERE IEo
B R oIt LTz, 240 2/3 O
Blic # OEHMWBED Sl 1, BimEk
DI VERI TR, RO ERME I3 F IR DIE
Bk b &P - oo

CORERM S S, HEORGHERICLEEK
475 arch length discrepancy REEL, I
WXt TS oKL, AR, EELTVWS
WEEBDOARAYEIT L %arch length
discrepancy izx{4 5L b, LOEEBHO
LEbh3, ZOEARRICEL T, ALSPE,
FETRIEAESSmic LT, EEIILA
N8I3 28mT, hFIZ51.5% THD, TH
TRIImOIKEITH LT, EEBIE12mo
TR TEHRIZ383% TH-72E L TWE,
AMRICB T 2ERTE, EBROLKE IR
FLTWRVD, IEFEESANBAT UIERIC S
i} % discrepancy &3, FEHOFBTHLD &
L kxL, FHMBREBFREZSDILELT
b, KLSPo#HE LFEK, EFHOAMNTHE
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DHEL DIEARBEBLI LN TELEDLE
bz, L LEHS, EEEN~NOTHH 5
WIRILEB A E LT, MBS PRT|SIEAE
BOFEHICEBRMEH LI LEEEMLTDHD, C
NoD¥BEFEHL TS, ¥1/3 DEFIZE
HEFI~BITLT VW, FOBEEDFREL
T, —REYIC ERRE » 5V IZEEIRE DS
EhEonhTwd, ZOEEE LT, BA4HL
SN TWAH, arch length discrepancy D&
D&% ELZNE, LOYiE, SEetksikoik
L LT, /NFOFRE» S, SmPl EOZERE
ODAREEAZ T TS, 7, Maj 5¥g,
discrepancy 45 3.7 mPl LT3, FEiRiE I3 RIEE
TH 5 &L, Shulze® i3, HFISOILKE, 2
~3mEFTHBATHZ L LTWVWE, £
Cary'™ (2, discrepancy &% 2.5 mmPl F % JEik
B8, 5mmll EAEFE—/NEHEOKHE, 2.5~ 5.0 m
ERNEEZ/DAROIKEEEE LTV S, —
4, #EA®L, total discrepancy 5 3 ~ 4 mpl
T A2k, 4~5mPlbEdikls L, x51T,
10 mPl LT3, kiR, 5SS OHKRPBHET
FBHELTWVWA,

Ala|OWMFEER» L, EBHETHTRETS
OILKBICIEESEY O, EH T 5.5m,
THTE 34 mEl LOFERAE T, W50
TBRET->TH, EEREHN~OBITIIAREET
BHote, TNSDEE, BEISOILKETTD »,
R 51T O L OYWDOHLD 1 2K 5 b
DEEZLLND,

L L, BEEIEBHET 2 10E, EROs5
ro s TIRAERE T, BENGED OO ROF
B, MR, &5l EEORE, bTHEEE
B35 v R, B, BOE REREGOR
B, $rEIRU, F /-, EHS 4 basalarch DK
XX, KOS 7 VB EBBR S hRIE
BoRVWERELTHEFORTVWE®, £ T
B, FEOFERE, 25 TICENF L
basal arch DK & & 5 SRETEMA 1. MBI
DOBEF|F 1L 5 T basal  arch 73 & U PAY]EE
OWEIRENNIZS>VT, ZORKESEEH L#E
HERTHERZT - 1o BFTRELIE, HKE
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TETHE bic, LERIL D I T, WYISIE
RIS VT basal arch MIEE L EEMIcER
RELZZWD, BEOFEBLY, NEVEER
L, &5, fhoMBEBTS, &< EFSIE
RBEETEONS ot TRIEKLT, M
P OBEMICIE, £TOMBRICBVLTZR
BHond, BFoFEEEFI~OBITICIE, 5B
F[515 5 U basal arch DIERDO A X & AP
BlTwaZ tprgsnt, —F4, TFEB
Wi, BT EiEsic, #5545 UK basal
arch DK E X RIEHE, EEMICEIE»-
foo Lip L, PUUIEEEERIBEMITIE, BEAL
OREFIT ETHE bic, mEBICENA SR,
BEOHMBHSPIIKEWVHEZRL TV,

PUYIBRIR R R OIS L B L Th, &
Fo#ELTR, EHiebot EEY® 29.2 m,
NEP D 31.2 mm, RFFPD 29.8 mmic bE U, AR
BT ZHEARED 32.6 m, HEEED 32.3m
3, KO RKEWETH -/, TEHTRILI,
HUBEBRICBVWTS, EEoEKKEL, L
B0 21.8 mm, /NEFPD 22.9 mm, KFEPD 22.0 mm
KRLT, FOMBBHICBLTHRNEBHEER
U, 234~241mTh -7, THbL, LFT
RIS IEEIORE S S5 LTVWE S
DEEZLN D,

S5l FTBRENIOKAEIIcBVTR, IE
H, BEEFN~NOBITAPES LTV,
%, fEROWE D S L Tz, Mckeown?
2, ERERICEEBED IS NV—TEESTRL
Th—7DETERILVY, EEOIS V-7
T3, WIS OmEsBR E—KEIR DA
EIRXTWB, 7, Howe 62%, BHEL %5
TRIBVET|OHT, HOKEIICELRADNR
Whi, BEETREG LA, HFIEN/NEVID,
WER LD b, EINSREOEMBLETH S
ELTW3B, k7, BIP SRS, #A
FIHEBOUBRABHTINEL, ETHOR
FISANSWEBEZR LTWE EBRRTW 3,
5T, HAR?E, UFHROBKREERED
D5, BETR, FHEORKENEVICLH
PHoT, HOKEXIWBEETHEHDI, &
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FIMFEEICEL, Fhid, AEE»PSERLT
W5 EdRTWB, —F, BRSSPI, HART
DHTREOKNE S OHED 5, HRLHEL L
BiconT, HHEERSEALTY 2HEICSH
ek, BN 5P, B, #4, ERERIC
RERERBFHORERICERIILL, GLAHE
EHERMEBVEBRRT VWS, SSIHTHSY
&, BAEWTIER, EEREFIE LD SAANENE
RIRRRIAKREL, WIAREECTHE L
WRTWE, APE TR, BamT, NE%IC
EPFEH oM, TRLE, BFoii kB
WT, EETR, KL > THRAISERIE
WHFICEITLTWAD, #EEEPIERD, -1
S.D.fhEicHEELcEETH -7 —H, B A
W. i3, EHiIbBAA, FEELBVTDH, K
BroEEEIc LT, Wihb — 1S D.ff
FEREELTNS o1, LL, BRSO
THETR, #KicE->T, HISIEEPB. A
W. i3, #ORRICL - T, K" OFEEAT
KHEATZETIEEL, UL, HEEE
BN, RUEHOEEEINICEBNT, EFEHR
Flozghnt v b REVEBICH - 12,

¥f, LFTR, BTERHEOIIKENRD,
B EAEDORRET, FAEWHITE, EHET]
LRERCKEUHERERTNZRL, Ly
b, AKFEPOEREMAE +1S.D. LLERZ TR
WOBREAETH B, #NIIRLT, AR
&, ETETR, WYSIERT, THTIEBA
L. T, Wafictt, RERTRIEEDOFHKE
WERZER LTV, LAL, bWInbEFS
75 5 UFIC basal arch D K& Xici, IBEH, #4
BT WD D TR, KPP OEREE -
&L, b sviEhll bo®@BicEEL
TWiz,

IhoOFmRR, HEPORREE—HYTIH
BEL, LFEBVTR, LEFOEEOKE
SPOELZTH, BEEFOFRKRE LT, HE
DREZIIDELAWEIRFEORE S BHES L
Tw3b0LEbhs, BFcld, LFcso
THHISIEED S5V B AW O/hSEH, T
FTIREEEERR, &, MHERS SV
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RE-AHEOKRZWI LM, #hTh, EE
W EEKRT 2 1 BRICE > TVWEbDEER
bhd, L L, RERDHETIS basal arch @
HEFM BB ~RKHBFOR AT TTHD, Z
NIV BHFEOMESITOR TV L, L
b, Boll, EOP/MLIE, THEEOREBEAR
HEERE SO TLRRIEh S, 58,
ZhoDFMITBIFEIREIIKHO>VWTH, EF
LEEMTHET AN END B EEL SN,

# B

KK THHE TR OKA#E 200 £
%, IEH, BHCHEL, BERLETIT-
FBERBTICS>VWTHH L, 74, Thbo
TEF OMERTS 5 I ALER O B§F| = % basal
arch DKZ S L HBERBORNE S %, EHE
Fhofftil, EEEFOFERIZ>WTK
Hlfe &6, MERFICBVT, ZRESHT%E
fTv, BAEFIOMEFZIC >V T ORI EMA
fekER, R &I itmERT.

1. 200 fEFIHR, 42.5% %S DL R s TTH
h, 36.5% MEME, 11.5% HSEEEIKE T
Hoteo

2. WHSILARTIE, LEORPEEANIES
L 68.6% BSIEFEABITL Y, BOBEI
id, 58.8% MIEHEAEITL iz, BUEF T,
BsEksEG 3 &, 80.0% wELEERD,
WAL, 64.7% BIEENEBITL I,

3. PR, 67.5% PIEEAKAETINE®
L7,

4. IR B RO 2R OHE/
X9 AR S 0 KIE, EEKAETOE
RIS HELEZL SN,

5. arch length discrepancy 48 1 mmPIA®D &
XICREBEBER TdH Y, arch length
discrepancy 45 EZRC— 5.0 mm, FEHT— 3.0
mP R OFEITIE, IS O KAEIGL T
WbEEZ LN,

6. WEROWFISOKRESIKOWVWT, BHFT
13, EFHEE b, BEALOMBERT, #
EBOAVIEELD b, HWASERD 3V

HEXEE 19:179-191, 1994

basal arch width 2/N&h -, L L, K
FiobLTiR, #EFkEFLATE, SOl
EHMIC BV TS, IEF, FAEKICEIED,,
ZhP EOKRESTH - 1o,
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7o
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BT, EW, BELbic, FHEMICE
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basal arch width i3, BEDHMBIEEH LD &
INSWEER LU, 7, FETR, HEE
BT, BHEOAMBEFE LD bRV
Khy, LOMBHRTS, +1S.D.ffilidb 3
WiRENLIEDOKEETH - 7208, HHIOK
X3, EHEIsVRENEDOKEEST
BHotro WFTR, FOMBRICBEVTSD,
wHOKRE X, EFHICBWT, BEH, #
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B IRZREARIE, ETHHE bic, EFIHN
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D. 2BZ - KEESTH-7,

Ihod, BEERFICRERD 1 2EFX5
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