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Abstract

Dental crowding is a perplexing problem, mainly due to its
unestheticity. Also i1ts difficulty in maintaining oral
hygiene may cause problems like periodontal disease and
caries as well. Therefore, it 1s quite often the chief
complaint of patient in daily orthodontic practice.

Traditionally, 1if we try to align crowded teeth, we will
face the problem of space deficiency. We can partially retract
the neighboring tooth to create space in extraction cases, or
expand dental arch to gain space. And then, we move the desired
tooth into desired position.

Recently, with developing of the orthodontic appliance
like “self-ligation bracket” and material engineering, and
1n combination of developing superelastic NiTi, 1t emphasizes
in achieving initial phase of aligning teeth efficiently in
light force. However, manufacturers only provide data of
clinical result, lacking in discussion of stress
distribution.

Besides, photoelasticity has been used in analyzing force



distribution for a long time. The main mechanism is that one
polarized light will separate into two light beams with
different velocity when passing through solid materials with
capability of transparence and isotropy. [t also produces
different colored flanges that can be observed as the guide
of stress distribution.

Several models were set withmal-aligned teeth and silicone
index 1n the epoxy resin to simulate situation of lower
anterior crowding. Ligaiton methods were altered, including
conventional- approaching, conventional-approaching with
separator, and lingual-approaching methods, to evaluate
whether ligation method with same orthodontic wire will cause
different patterns of stress distribution. Also, different
bracket system, including conventional bracket and
self-ligation bracket, were investigated for the effect
acting on stress distribution. Wire materials, whether size
or patterns of geometry, were not altered. In result, we found
that there is less stress distribution concentrated along the

root surface in combination with self-ligation bracket.



Meanwhile, 1n investigation on the effect of different
ligation methods, both lingual-approaching and
conventional-approaching with separator methods show more
lateral stress distribution than conventional approaching
method do.

Therefore, we think that 1t 1s quite essential to provide
avallable space before using superelastic wire indealing with
crowded teeth, and both 1ingual-apporaching and conventional -
approaching with separator. Using self-ligation bracket also
demonstrated result less force concentrated on the apical
portion of the root, which may result from less friction was
generated. We think this study can provide another method of

thinking in dealing with lower anterior crowding.

Keywords : crowding ° photoelastic
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COLOR SEQUENCEa OBSERYED V5. RETARDATION ¥YALUE
Ealor Retardation Retardation, A Frrvd D
(), nm M fringesc
Black: Zero order fringe A ]
Gral 1h0 0.28
i hite-Tallow 260 045
lrallow Eizu] 00 12 Pl Dt
Crange (Datl Teilaw) 60 0.79
Fed 520 0.90
Endige -Viafet: Tint of passage &1b (1st W77 1040
order fringe)
Blus 620 1,06
Eliua-Green 700 1.20 Brwd Fiiinge Ciuisty
Gresn-ralldm GO0 1,38
(Orangae S 1,62
Red 1050 1.81
Indigo-Violel: Tint of passage §2 1150 2.00
(2ad order fringe)
Gresn 1300 2.25
Gresn-Tellow 400 2 48
P irik: 1500 260
Violel: tint of passage #3 1700 1T.00
(Fed order fringe)
EreErn 1750 3,03
aCalors are affectsd by the type-of light source; characteristics of the pularizingﬁlteh and colar of the
cample. blsing monochromatic light (as transmitted by & mongchrorriatic filker with S70 nm peak
rransmittance), the “fringes appear as black lines: In white light, the fringes ars located at the red-blus
transition an the first order; red-gresn an the second order; and redtpink on the third order, These dividing
zones are refarred to as "tints of passage” cRelative retardation may be expressed in aither wavelangth
nanomistars) or frings arder (M) for calculating stress levals.,

Wi ~%#Eggd &= (color ranking)® + #ix X (fringe)2 I b

16 B SRR £
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0 0.45 | 0.9 1.38 | 0.45 |0

0.45 | 0.6 0.45 | 0.45 | 0.45 | 0.45

0.6 200 |0 |0 2.00 | 0.6
R M L
0 |045 |06 [0.6 |0.45 |0

0.45 | 0.45 | 0.45 | 0.45 | 0.45 | 0.45

0.6 1.06 |0 0 1.06 | 0.45
0 0.6 0.9 1.06 | 0.45 |0
0.45 | 0 0.45 [ 0.45 | 0.45 | 0
0.45 | 1.0 0 0 1.0 0.45

W—=.=%7 2T BAEr BHEfr bAI RWE RBAHY
$ 5 4 AB AR (@) FATRB o (0) AT 13 5 8

A AP (o) BT 83 Rl o
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0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45

0.6 [0 |045]0.45 |0.45 |0
0.9 (09 o o 0.9 |09
R M L

0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45

1.06 | 0.9 0.45 | 0.45 | 0.9 1.06

1.81 | 1.81 | O 0 0.6 1.81

0.45 | 0.6 0.45 | 0.45 | 0.45 | 0.45

0 0.6 0.45 | 0.45 | 1.06 | 0

0.6 0.6 0 0 0.6 0.45

c)

BN I3 a2 BnGr BEMRT FHE REE RBERLHT
w4 PP E Q)P AERE, > (D) FEFRIEA S EER

R A #P o (O BT SIS Rl o
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0 0 0.45 | 0.45 | 0 0

0 0.45 | 0.45 | 0.45 | 0.45 | 0

0 0.45 | 0 0 0.45 | 0

0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45

0 0.45 | 0.45 | 0.45 | 0.45 | 0

0.6 1.2 0 0 1.2 0.45
0.6 0.45 | 0.45 | 0.45 | 0.45
0.45 | 0.45 | 0.45 | 0.45 | 0
0.9 0 0 0.9 0.45

Bli.237 e % A4S BHf? FEl R AEREH

%% B PRE ()T RE N > (D) F AT R E 13 4

B Hod A o (c)? BT & ES R o
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c)

0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45
0 0 0.45 ] 0.45 | 0.45 | 0
0.6 0.6 0 0 0.6 0.45
0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45
0 0 0.45 | 0.45 | 1.06 | 0
0.6 1.06 |0 0 1.06 | 0.45
0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45
0 0 0.45 | 0.45 | 0.45 | 0
0.6 1.0 0 0 1.0 0.45

Bl . T37 e ® pHET BEf? S0 R AEREH

%% B PRE ()T RE N > (D) F AT R E 13 4

ER TP TRNOLE-EE P EL I
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(b)

R M L

0.45 (0.6 [0.9 |1.06 | 0.45 |0.45
0 |1.06 [0.45]0.45 |1.06 |0
0.6 |1.38 [1.06|1.06 | 1.38 |0.45
R M L

0.45 [ 0.6 | 0.9 | 1.06 | 0.45 | 0.45
0.45 | 1.81 | 0.45 | 0.45 | 1.81 | 0.45
0.6 |2.25 | 1.81 | 181 | 1.81 |0.45

Bl - @50 BRI FH IR RBRBEAHI S AL

2 5 (2)0.016-inch NiTi » (b) 0.018-inch NiTi -
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0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45

0 0 0.45 | 0.45 0.45 0

0.6 1.0 0 0 1.0 0.45
(a)

R M L

0 0.6 0.9 | 1.06 | 0.45 |0

0.45 | 1.38 | 1.38 | 1.38 | 1.38 | 0.45

3.03 | 3.03 | 1.38 | 1.38 | 3.03 | 0.45

(b)

B+ -. @G BHERAFFLRA P RERAHI SRS AR

2 5 (a) 0. 016x0. 022-inch NiTi wire » (b) 0. 018x0. 025-inch

NiTi wire
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0.45 | 0.6 0.9 | 1.06 | 0.45 | 0.45

0.45 | 1.38 | 0.45 | 0.45 | 0.45 | 0.45

1.38 | 1.81 [ 0.9 |0.9 1.81 | 1.38

0 1.81 | 0.9 |1.06 | 1.81 | 0.45

0.45 | 2.25 | 0.45 | 0.45 | 1.81 | 0.45

1.61 | 2.25 [ 0.9 |0.9 2.25 | 1.61

(b)

WLz BASE BRI FHEOEIRIBRRIRI &4 T
fi e 35 (a) 0. 016x0. 022-inch [SWwire > (b) 0. 018x0. 025-inch

ISW wire -
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