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The purpose of this study was to compare stress distributions at the root surfaces of
maxillary anterior and first molar teeth from anterior retraction force applied by T-loop contraction
archwire with edgewise labial and lingual appliances.

The samples composed of T-loop contraction archwire used with edgewise labial appliances
and T-loop contraction archwire used with edgewise lingual appliances. Stess distributions produced
by the two appliances were studied by quasi 3-D photoelastic technic on a birefringent model of
maxillary arch where the first premolars were extracted. The model composed of central incisors,
lateral incisors, canines, second premolars, first molar and second molar .

The result indicated that at the same retraction force levels, the two appliances created
different patterns of stress distributions. At the anterior teeth, edgewise labial appliances produced
almost bodily tooth movement with extrusion. Meanwhile, lingual appliances caused tipping
movement - distal crown tipping and mesial root tipping — without remarkable extrusion force. These
phenomena appeared at 100°'gram force level and over.

At first molar, labial appliances produced less favorable result with mesial crown tipping ,
distal root tipping @and-extrusive force. -Edgewise lingual appliances produced almost bodily tooth
movement without remarkable intrusion force. Tipping movements by both appliances appeared at

100 gram force level.
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PUIAUABELT

PRINT DOF NODAL SOLUTION PER NODE

e POST1 NODAL DEGREE OF FREEDOM LISTING *****

LOAD STEP=

TIME=

1.0000

1 SUBSTEP=

1

LOAD CASE= 0

THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN GLOBAL COORDINATES

FORCE NODE UX

0.5

1.5

2.5

3.5

1

.00000
.99829
.00000
1.9966
.00000
2.9949
.00000
3.9932
.00000
4.9915
.00000
5.9897
.00000
6.9880
.00000
7.9863

uYy

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

uz
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

PNIELUB UUNALDG LTIV 1TI0 1
——

1 WAL 2 WINAUTZEIZIEAINULTNLNALIU 12 NH.

ROTX

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

ROTY

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

NODE 1 wixnefstlansannsnuinanesgil fagiln 18

ROTZ

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

NODE 2 usnafivansannsinuaazedgyl Agili 18 Ineiiszezniaszidng NODE
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P97 2 LLmemmm"mqmizmmiﬁummﬁ@ﬂﬂ@uLm@ﬂﬁum‘}rmmqé’qulﬂé’éuﬁmmm
SNIEN
PRINT DOF NODAL SOLUTION PER NODE

e POST1 NODAL DEGREE OF FREEDOM LISTING *****

LOAD STEP= 1 SUBSTEP= 1

TIME= 1.0000 LOAD CASE= 0

THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN GLOBAL COORDINATES
FORCE NODE UX oy Uz ROTX ROTY ROTZ
0.5 1 .00000  .00000  .00000 .00000  .00000  .00000
2 .52926  .00000 ~ .00000 .00000  .00000  .00000
1 1 .00000 .00000  .00000 .00000  .00000  .00000
2 1.0585 .00000 - .00000 .00000  .00000  .00000
1.5 1 .00000 .00000 . .00000 .00000 .00000  .00000
2 1.5878 .00000 . .00000 .00000  .00000  .00000
2 1 .00000 .00000 ~ .00000 .00000  .00000  .00000
2 21170 .00000  .00000 .00000  .00000  .00000
2.5 1 .00000....00000..00000 .00000..00000  .00000
2 2.6463 .00000  .00000 .00000  .00000  .00000
3 1 .00000 .00000  .00000 .00000  .00000  .00000
2 3.1756 .00000 ~.00000 .00000  .00000  .00000
3.5 1 .00000 ' .00000-: 00000 .00000 = .00000. .00000
2..3.7048 .00000 .00000 .00000 © .00000  .00000
4 1~ .00000 " .00000 " .00000 .00000 .00000 ' .00000
2 42341 .00000 .00000 .00000  .00000  .00000

NI TUIATBITUL T WY
NODE 1 wixnedstlansannsnuinanesgil fagiln 19
NODE 2 usnaiivansannsinuzazedgyl aegili 19 Ineiiszezniaszndng NODE

1 WAL 2 WINAUTZEIZIEAINULTNNALIN 10 NH.
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P97 3 UAPINANIIANITITUAUsaE T BFIsRaATigUARIIN TN FEn 9 ing
Furlin
PRINT REACTION SOLUTIONS PER NODE

e POST1 TOTAL REACTION SOLUTION LISTING *****

LOAD STEP= 1 SUBSTEP= 1

TIME= 1.0000 LOAD CASE= O

THE FOLLOWING X,Y,Z SOLUTIONS ARE IN GLOBAL COORDINATES
NODE FX FY FZ MX MY MZ MZ/F
1 -50000 .24863 .00000 .00000 .00000 3.4034 6.8068
2 -.24863  .00000  .00000 .00000 -.41974 -.83948

—

-1.0000 .49727 .00000 ~ .00000 .00000 ©.8067  6.8067
2 -49727  .00000 .00000 .00000 -.83949 -.83949
1 -1.5000 .74590 .00000  .00000 .00000 10.210  6.8066
2 -.4590...00000..00000. . .00000. -1.2592 -.83946
1 -2.0000 .99454 .00000 .00000 .00000 ~13.613  6.8065
2 -.99454  .00000 .00000 .00000 -1.6790 -.83950
1 -2.5000 . 1.2432 00000 - .00000 .00000 17.017  6.8068
2 -1.2432° __.00000. .00000 ' .00000 -2.0987 -.83948
1 -3.0000 1.4918 .00000 .00000 .00000 20.420  6.8066
2 -1.4918 .00000 - .00000 @ .00000 ' -2.5185 ' -.83950
1 -3.5000 1.7404 .00000 .00000 .00000 23.823  6.8065
2 -1.7404  .00000 .00000 .00000 -2.9382 -.83948
1 -4.0000 1.9891 .00000 .00000 .00000 27.227  6.8067
2 -1.9891 .00000 .00000 .00000 -3.3580 -.83950

wanawme NODE 1 wsnaivtansaonsuineaesgl faglan 18
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NODE 2 usnaifivangannsnuanvedgyl ﬁqgﬂﬁ 18 IneiflszaizNn1991919 NODE
1 UaY 2 WnAUszasssuIlusninaite 12 au.
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NN ARDLUIAIN A NN UF T UNIN9UIUAUBIBI A LU A T 16 AoeilisunsupaNNqLmas

IWlufaamusaATastadpiurtafa LN lnAaL

P97 4 UAPINANIIANLITITU AU Wa T BT sRaATigUARIIN TN N9 ing
Au
PRINT REACTION SOLUTIONS PER NODE
e POST1 TOTAL REACTION SOLUTION LISTING *****
LOAD STEP= 1 SUBSTEP= 1
TIME= 1.0000 LOAD CASE= O

THE FOLLOWING X,Y,Z SOLUTIONS ARE IN GLOBAL COORDINATES
NODE FX FY FZ MX MY MZ MZ/F
1 -50000 .62164E-01 -.76974E-01-.92930E-01 2.2199 2.4832 4.9666

2 -.62164E-01 .76974E-01 -.37543E-01-.81624 -50214 -1.0042
1 -1.0000 .12433 -.156395 -.18586 4.4398 4.9665 4.9665
2 -.12433 15395 -.75085E-01 -1.6325 -1.0043 -1.0043
1 -1.5000 .18649 =.23092 -.27879 6.6597  7.4497 4.9964
2 -.18649 23092 -. 11263 -2.4487  -1.5064 -1.0042
1 -2.0000 .24866 -.30790 =& 1172 8.8796 9.9330 4.9665
2 -.24866 30790 -15017  -3.2650 -2.0086 -1.0043
1 -2.5000 .31082 -.38487 -.46465 11.100 12416 4.9664
2 -.31082 38487 -18771° -4.0812° 25107 -1.0042
1 -3.0000. .37299 -.46185 -.55758 13.319 14.899  4.9663
2 -.37299 46185 -.22526 | -4.8974  -3.0129 ' -1.0043
1 -3.5000  .43515 -.53882 -.65051 156,539  17.383  4.9665
2 -43515 .53882 -.26280  -5.7137 -3.56150 -1.0042
1 -4.0000 .49731 -.61579 -. 74344 17.759  19.866  4.9665
2 -.49731 61579 -.30034 -6.5299 -4.0171 -1.0042

wnneme NODE 1 wisnaialansaonsinwineaesgl Aglan 19



86

NODE 2 usnaifivangannsnuanvedgyl ﬁqgﬂﬁ 19 IneiflszaizNn1991919 NODE
1 4y 2 WinnuszazssuIglusninaite 10 8.

FX, FY, FZ e usefinsssinluusoundnd, ane, wse wienfhufiasu
AINATAL

MX, MY, MZ pisineifia AnTuwmusisauwnidnd, ane, wim vsdqenilu dafulafmms
ANNANAL
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NMMANUIN 3

1 1 4
A13197 5 waasdilnafuaninatuainnisldunaesnniinngsa1a(Hendry, 1983)

COLOR EXTINGUISHED COLOR ORDER
OBSERVED
- GREY A\
- WHITE
VIOLET YELLOW
BLUE ORANGE
> 18T
GREEN RED
YELLOW PURPLE
ORANGE BLUE
RED GREEN
DEEP RED(1*)VIOLET(2"™) YELLOW N
BLUE ORANGE
GREEN RED > 2ND
YELLOW(2")VIOLET(3™) PURPLE

ORANGE-RED(2"”)INDIGO(3™) EMERALD GREEN -

RED(2™)BLUE(3") PALE YELLOW  ~
DEEP RED(2")GREEN(3")
VIOLET(4") PINK \- 3RD
YELLOW(3")INDIGO4") PALE GREEN
ORANGE(3™)BLUE(4") WHITE >,
RED(3")GREEN(4")VIOLET(5") PALE PINK ~
DEEP RED(3th)YELLOW(4")
BLUE(5")VIOLET(6") PALE GREEN -~ 4TH
ORANGE(4")GREEN(5")INDIGO(6") WHITE
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