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ABSTRACT

Introduction: Non-growing patients with mild to moderate skeletal Class III
malocclusion are usually treated by orthodontic camoutlage. Usually, reasonably good results
have been achieved. However, the esthetics of smile line and upper incisors to upper lip relation is
difficult to accomplish. Most of these patients already have decreased upper incisal display at rest.
The mechanics used to procline the upper incisors, if not well controlled, may cause simultaneous
relative intrusion of these teeth, which worsen the upper incisal display and may be prone to
labial bony resorption and, consequently, gingival recession and/or bone dehiscence. The author
have developed a novel technique so-called light force parial fixed appliance with the emphasis
on the promotion of forward and downward movement of the upper incisors as well as the
remodeling of labial alveolar bone. The appliance is applied from 2x4 principle with titanium
molybdenum alloy advancing loops and short light class III elastics. Objectives: The aim of this
study were to cephalometrically evaluate the skeletal, dental and soft tissue changes and to
determine the change of the alveolar bone quantity of the upper incisors after use the light force
partial fixed appliance on the camouflage treatment of skeletal class III malocclusion with
anterior crossbite in non-growing patients. Materials and methods: Ten patients (age 21.4 + 4.2
years). All patients were treated with light force partial fixed appliance. Pre- (T,) and Post-(T,)
anterior crossbite correction lateral cephalometric films were analyzed with traditional
cephalometric and the modified Pancherz analysis methods. Changes of alveolar bone thickness
and alveolar crest height were assessed from pre- (CT,) and post-anterior crossbite for 4 months
(CT,) cone beam computed tomography images. Paired-t test with Bonferroni was used to
compare the skeletal, dental and soft tissue changes between T and T, (P < .0025) and used to

compare labial and palatal of alveolar bone changes between CT, and CT, (P < .0045). Results:

Overjet was significantly increased from negative to normal about 4.2 mm (P < .0025). (5)




A statistically significant increase of 0.7° was found in the ANB and SNB angle after anterior
crossbite correction (P < .0025). There were not significant changed of SN-MP angle (P =
.0025). Upper incisors were significantly proclined 6.8° (UIPP) and moved downward 1 mm. (Is-
Sh, P <.0025). Downward movement of upper incisors led to a significant improvement in upper
incisors to upper lip relationship (IsSts-Sh, P < .0025). The upper lip position (Ls-Sv) was
significantly improved 1.3 mm. (P < .0025). The facial contour angle was increased 2° (P >
.0025). The alveolar bone of upper incisors maintained its original. There were no statistically
significant of labial and palatal alveolar bone thickness and alveolar crest height between CT, and
CT, (P = .0045). Conclusions: The light force partial fixed appliance not only was an effective
camouflage method to correct anterior crossbite among class [1I malocclusions, but also produced
downward movement of upper incisors that is beneficial in the improvement of upper incisal

display and safe for surrounding alveolar bone of upper incisors.

(6)
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LUag CT1
a ¢ w Ao A y oy ~
HANMIAUATIZHMUNFIAATHZATHYI (1T 19N 2)

1 izdnmsidfadsvedudreneunisfau wudi dilaed
Taseadrang Inandsuzuazlumiszinni 3 Taofidgn ANB 9130 -1.0 + 0.9 e (A1
Un@niny 3.0 + 2.0 0een) wagiimaeiain Taluuwafwuuues Tulanesnus Taviinwy
SN-MP 141111 34.7 + 3.6 9371 (MUNAWIAY 29.0 + 6.0 89p11) Wunthuulnnudesdunds
NINAL UIPP Afleiidy 115.1 + 7.9 09en (MUnfeiiiy 119.0 + 2.0 per) iwwuideanuiy
niaaiifinnBeadiundsnndiyy LIMP ffia w1y 86.4 + 6.0 pam (M1dndmiidy 97.0
+ 5.0 eam) Sumiuay v laeiimanumdeuuaniy ity -1.7 + 0.9 dadmas (@1
Un@iiidy 3.0 + 1.0 Tadwns) sazanyduiusseniedumisvessathnuuuagsiunh

YU BN YNGR (sSts-Sh) 1M10U 1.4 + 1.3 Fadwss (MUY 2.9 + 1.8 Hadms)

msnlasunilasusanszgnuinsslns (Skeletal change) (13197 2)
vaan1sun laduniiauladauldaianiumaeufitng (1) wuan
L% Q 1) = 1 ‘é g L} S o L% oy
anuduiutveanszgnuings lnsuunazadisniiniv eseiiivdnynieada (ANB, p <
= ' = < = . . [ [3 '
0025) IAAINNTZANVINGT INTANNMITHYUMUITNUIRN (clockwise rotation) ¥ TAR WM
00011/N19A1UNE (SNB, Pg-SV, p < .0025) ua luwuniinmsideundasdumuavenszgn
d‘ = L 1 Y v

INTTINTUU (SNA, A-SV, p 2 .0025) 1Wef5euNeununaunIssny (T,) U3

~ a Voo ar A X g :
wasumlaslunuafs wud Ay SNMP Saunnduantieolsyuin 0.8 03¢ (p 2 .0025) ¥4

=y J FY [ ' = @ o Y Y
Lﬂﬂmﬂﬂﬁ‘ﬁHuﬁl’i)ﬁﬂizﬂﬂﬂﬂﬂiihlﬂiaN"ll"V]Nﬂﬁmﬁﬁl%umﬂ’mu ﬂﬂﬁmmqwaﬂwm

1 t Q' g =y o
AIUAN (ANS-Me) iU T2y 1 Hadwms (p = .0025)
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matasu)asvosdly (Dental change) (15134 2)
o Y] Y T A A A X
menaansud luuviheylvd wu annumsuuu s uianuIunn
= a a = ¥ ~

2.0 + 11134 2.5 + 0.7 Faawas (p < .0025) lagnaaniluniuuiinismasun lUmedu

[T X ' {4 X a a v oA
Indsurdhnunntu 91na1 Is-Sv MnuAuYseans 2 Jaawns (p < .0025) uagHunthalaiinig

d’ d’ 9 ya” A é’ v . = a a
waoun Tumaaulndaunudu 01nm Ii-Sv Aanastszuia 1.5 Tadwas (p 2 .0025)
[ A P FY Y a A = Y A ' A
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Q' 3 ' 1 1 [-%3 o [-%3 L] 'd Ll
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anaalszan 3 998 (p 2 .0025) aumsasuadlunmasve sty iuy wod Fumih

= g { 1 [ { r A .3 a oo
VUNMIPADUNLINIIAIUAE 91AF7 Is-Sh NHAURVAY 1.0 + 0.6 TARWAT (p < .0025)

A Y o1 - A Y] Y] X ' X Ao A X
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a a o g W1 2 A ar A X g g A o
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mslaguuilasveaiiotionon (Soft tissue change) (179N 2)
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P 1 d -
(A LLTEI9 2 0I19I0 3.8 + 6.1 111 4.7 + 5.2 838N (p 2 .0025) INMTNNITZANVINGT 1N
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o A é’ a A I~
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d’ 1 l:‘ 1 l:‘ = 1 d‘ o Y o & ar
M990 2 uaasA Ry, Mudsauuinesgvsazmsalisufieuninda ldvinamssdia
fsvzdudanaunssne (T,) uazndsnmmaouiunihuusuldannumaey

HUINUNUNR (T,) (n = 10)

Tuuam-nds

SNA (843f11) 840 40 819 45 819 48 00 04 1.000
SNB (84f11) 81.0 4.0 830 48 83 47 -07 04 .001%
ANB (94f71) 30 20 -10 09 -03 09 07 04 .001*
A-Sv (Uaduns) 756 41 756 38 -01 05  .758
Pg-Sv (anaiuasg) 867 65 8.6 69 -1.1 12 021
UIPP (94711) 1190 20 1151 79 1220 71 69 3.4 <001*
LIMP (84701 970 50 864 60 834 48 3.0 43  .055
Is-Sv (Haawag) 845 56 867 51 22 08 <001*
li-Sv (Haawns) 859 53 844 51 -15 15 013
OJ (UaaLuns) 30 1.0 -1.7 09 25 07 42 09 <001*
Ls-Sv (Haamns) 976 68 989 63 13 09 .001*
Li-Sv (aatuns) 980 50 976 51 04 02  .005
FCA (9471) 90 40 27 54 47 52 20 16  .004
Tunuaag
SNMP (84f11) 290 6.0 347 36 355 39 08 13 .10
Is-Sh (Nadwn9) 620 74 629 71 1.0 06  .001*
Ii-Sh (Haniuns) 605 73 612 71 07 14 138
OB (Hadwns) 30 10 1.6 13 16 07 01 15 836
Sts-Sh (Nantuns) 605 68 600 70 05 06 .023

IsSts-Sh (Wadums) 29 1.8 14 1.2 27 06 14 0.8 <.001*
ANS-ME 713 53 725 50 1.2 1.0  .005

(Hadwns)

*p <.0025; NS, not significant

" Paired t-test 393U Bonferroni adjustment
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LY J o a9y [ (Y] ) a d
AAMIAUAIZHAMMNINTTIUANDIASADUNUNDT

Y s @ a1 Y @ =Y 4 ' @ s o
21NNITUATIENNINTIFAIUARIFADURNADS TEN I INFINITUSUT LAY
wazBoay (CT,) wazvdannud lulunthan lvdwldmanumdenuuinundndudng
¥ 1
anwld 4 feu (CT,) wud anunhevesnszgruhfunanuavesiuntuu 4 & daulng
A g v o 9 Y} Y A a P v
Imasauanivenenaiainnmsud lwiuniihay lv i idmanumaenuurnuilngd ua

o @

lulinnuuanagedialiledvneada (» 2 .0045) Auaaslumsem 3

P ' - 9 9 ¥ 1 P a
M13190 3 ueasnuRfen NN NveInszgnuhuNInIAve UMY 4 & tasnSsudeu
AURAGVDIN NN UIVDINITYNI TN NINAIMIUSUTzAULE B oIl (CT,) Aund
] Y A g =
ud lufunhau lvdau ldaanumaenuusnundudndudinsann'l? 4 hou

(CT) (n=10)

- avwnhevesnszanailunaue (T)

Wy A o1, cr-cr)

. Mean SD Mean SD prvaluc

SI 753 080 750 079 -0.04 0.15  .602
a 9 ;Y
MAAINUUIUYN o) 40 088 732 098 007 012 .182

S3 740 079 733 0.84 -0.07 0.09 .072

S1 781 092 767 081 -0.14 019 .10
(3 9
AUAANANUUAMYN o) 5e4 060 779 056 -006 012 253

S3 807 0.65 784 034 -023 038 153

SI 806 075 802 071 -0.04 019  .618
a 9 9
AdANAaNUUAINTY o) 599 057 798 070 -001 022 866

S3 840 0.74 822 053 -0.18 044 291

SI 729 091 728 086 000 017  .967
a 9 Y 9
AUAATNUNAMTY o) 705 092 715 109 000 033 975

S3 7.11 0.79 698 087 -0.14 -0.21 .103

Significant different p < .0045

" Paired t-test 53UAY Bonferroni adjustment
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U a L A .3 s L 9 9 9 v [P=] v 1 ~
druIngiiuu lduiwsdunrendafunthay ledgaud lvuds ua lilianuuandraedred
WodAyn1eada (p 2 .0045) dauanuninasanszgandumesiulndinaiu wud aau
Tugiiuurlduaaasmonasifunidiay ledgaud lvuds uaslinunnuuanaisedi el
Wod AN Iafasuny (p 2 .0045)

sazdonSoudlsunnugevesseanszgmiiiunisdiulndsulthauazdu
Tndmau (m1519% 5) wu hifianuuena1seersiidedramn1eana (p 2 .0045) ¥oIAY

9 g’l 9 s A 9 kY 1 1 Y
gavesseanszgnuniunImesaulnasuiihniazdulndwenuy senineaneuuaznains
uf lulumiban lvd
1 { Q/ { { oy § Q/
nanlagagy Menumanfdsunlashifaiuiunszgnuihduvesiuniuy
{ qJ J J Qs = o ' ' T T v o w an
4 o mTaadudnodeneuRmed wud lilianuuanaediadiveddyneddd @
b4

> 0045) ¥09n U P eveenszgritiuiivue anurvesnszgnuidumedulngdsy
Hhnwagmulndinau srudennugavesseanszgnniiunisdiulndsuiihnuaz 1nd
menu WienSououszninenou (CT) uazwnas (CT) maud ladumdhan ludauldana

A d' ~ 9 9 1 A = Y =y [} '
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d' 1 a ¥ kg a o ¥ Y ~ =} ] =
M 4 !!ﬁﬂﬂﬂuﬂaﬂﬂ?11]111!1'[]8Qﬂizﬂﬂ!‘ﬂTWU"VINﬂTLl51]P]ﬂ1ﬂ!!ﬁ$ﬂ1umﬂ11l‘llﬂ<‘l‘wu°t‘ilﬂ‘1J‘Ll 4 Llazllﬁﬂ‘ﬂmEJ“UﬂHﬂaﬂ“uﬂx‘lﬂ’NMﬂUHJﬂﬂﬂi%i]ﬂ

ihlundensdivszdunasSoeilu CT) fundsninud i umhauludu ldannumdsuuuinufifluladudinsan w1y 4 fou
(CTI) (n=10)

T —— S ——

ANumIveInszgoRumesSaiiln (L) _ ANIAENUBINSEgNTUN R WA T (P)
. et . T ot
i it CT, e, CT;CT, CL, o1 CT,-CT,!

Mean - SD Mean SD Mean SD p-value Mean SD Mean SD Mean SD  p-value

R i s

S1 044 042 059 027 015 034 343 040 026 0495 026 0.10 021 313

AU UUA 1 S2 013 019 015 017 020 023 840 1.25 040 1.15 024 -010 038 524

S3 013 031 018 025 006 025 .58 279 108 229 052 -050 081 191

S1 059 047 062 044 003 011 489 088 046 080 036 -008 024 .39
ALPnNa LU S2 037 019 060 031 023 021 .029 1.86 057 1.44 063 -042 036 .022

S3 034 035 070 065 036 045 078 316 102 260 086 -0.57 064 .057

S1 078 059 096 071 018 0.18 .028 071 047 061 042 009 027 354
AusnnauuMuEe  S2 051 021 087 054 036 049 079 1.64 0.70 134 081 -030 037 .053

S3 066 041 106 058 040 053 072 303 095 238 0B8 -065 057 015

S1 048 047 047 048 -001 0.19 888 036 022 054 020 018 028 .109
AUFRTNULAIUEIS S2 004 007 028 033 025 035 .082 121 053 100 033 -020 054 328

S3 003 007 016 017 014 018 070 243 070 205 057 -037 050 .071

Significant different p < .0045, t Paired t-test 37UA1 Bonferroni adjustment
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4 1oU (CT)) (n=10)

fATgussuennszgauiium e usihin (ML) ANUFIUsILennszgn LN TIUNA U (HP)
i | e Cr, CTq-CT, o CT, cr-crt

Mean SD Mean SD Mean SD p-value Mean SD Mean SD Mean SD prvalue

=

WA A1 ULA 11U 207 060 201 059 -005 053 .401 204 1.40 169 051 -035 095 064

G

nimamistos rsmimsimes o

Audanauumuu 195 078  1.16 1.34 -0.78 1.30 1.59 1.81 058 176 073 -005 052 807

Audnnalquudiugis 1.79 044 165 044 -0.14 0.22 118 1.80 060 166 057 -014 0.17 052

Audndauud udie 191 081 193 083 002 011 590 175 078 159 071 -0.16 041 308

Significant different p < .0045

* Paired t-test 92111 Bonferroni adjustment
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