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Abstract

The aims 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
in combination with short Class Ill elastics on the treatment of Class Ill malocclusion with anterior crossbite in non-growing
patients. Ten patients (age 21.4 + 4.2 years) were included in the study. Lateral cephalometric radiographs of pre- (TO)
and post- (T1) anterior crossbite correction were analyzed. Changes of alveolar bone thickness and alveolar crest height
were assessed from pre- (CTO) and post-anterior crossbite correction (CTl) using cone beam computed tomography
images. Paired t - test with Bonferroni adjustment was used for comparison. Overjet was increased statistically significant
4.2 mm (p < 0.0025). SNB angle was decreased 0.7°. ANB angle was increased statistically significant (p < 0.0025). Upper
incisors were significantly moved forward and downward (UIPP, Is-Sh, p < 0.0025) leading to significant improvement of
upper incisors to upper lip relationship (IsSts-Sh, p < 0.0025). The upper lip position (Ls-Sv) was significantly improved
(p < 0.0025). There was no statistically significant difference between labial and palatal alveolar bone thickness and alveolar
crest height between cT, and cT. The present appliance not only produced forward and downward movement of
upper incisors that is beneficial in the improvement of upper incisal display, but also was safe for alveolar bone of upper

incisors.

Key words: Anterior crossbite; Class lll occlusion; Light force; Class Il elastics

PanitutBoon et al., 2013 79



NAYDINIS IS IVUIAUILAZE19USEAN 3 nuvdulunisudlurdundnaulodlu
e lviidinsauiudssiani 3

Aaws wilndayey’, lvesl winsaulsal® uazaau nosgauns®
'NENNWINANTIN 15me1uIanle nenls Smiaussna
2aavviunns sty AusTUALNVEFIENS NIRINEIREEIIAIUATUNS DLNeMAlAY Jninasual

a

AnsaNgfuuNAL:
9Au Vo9QANNT N1AITIUANTINTRIMU AnzTIURLNNEAENT uINeIaEEAILATUNS Bnemalry Jininaval 90110

q

InsAWA 0-7442-9875 Bia: tudom@yahoo.com

UNANYD

miﬁﬂmﬁﬁifﬁlanvmﬁLﬁanvLﬁumim%EJuLLiJaawwai"&?ﬁmﬁw“ﬁmsﬁﬂwaamwmﬂsu'miﬂﬂi il waziofesou
LLaVﬂﬂmmimaammaqmmmmvmﬂLm‘ﬂwuaqﬁummuumEmaqms‘kmmaauaamﬁmmumLLuumqmw‘mesummLmswﬂ‘u
mssensUszand 3 LLUUﬂ‘Lﬂ,‘UﬂWiiﬂ‘wwﬂ’sﬁwmmiﬁﬂﬂuwﬂﬂﬂ(ﬂ‘ﬂiwLm/l‘Vl 3 saufuituniauleiivenisasaduland Taed
e 10 518 (mqmaa 21.4 £ 4.2 ¥) Aasgninnisdindsueiudianeu (T) waznas (T) uhlwitumhaule’ nswasu-
wasanuvuveanszgnitnfiunazalugeesgannsegnitituney (CT) UALYAT CT) ) whlvitunthauluiaggnusafiuainam
iqamummﬂamaqumai I‘Uﬂﬁ%ﬂﬂauLL‘U‘U%‘Uﬂi’mﬂUﬂ’li‘lJS‘Uﬂ’mEJmﬂmﬂ’JEJ’]ﬁU?JULW@IﬁUIHﬂ'ﬁLUiEJULV]EJUF’YN%JLLGWGYN WUN
ﬂ’J”IiJL‘VmﬁmLLuTﬁ’]‘ULW@J‘UUE)EJ’N@JU‘EJEHMUVI’N&W] (p < 0.0025) 4.2 Taduns A3 SNB SiA1ana3 0.7 8461 11l ANB fidfiutuetg
Tfedndaymnsadia (o < 0.0025) fudauuinnsindoufiinmeiuntiwarasiuansessdilddoymaada (UIPP, Is-Sh, p < 0.0025)
danalimnudiugsminsitudnuuiaystEunuuATY (sSts-Sh, p < 0.0025) wazsumisasiuiiuinuu (Ls-Sv) it (o < 0.0025)
linuanuuansegdiduddynisaifvesanuuveinseanidniuwaraigweseanseanidtunisinulndsiiivnuaglng
musErIenaulasa s liumihaulyd Lﬂiamawwwuwuumﬂwﬁumuum13LﬂaauwmmamwmLLaumuma Fafluselemd
’Lumswﬂ,‘vimmauwuﬁizmwﬁummwuamNU1ﬂuumﬁuusmmummﬂaamamam:@mmﬁumaqﬁumuu

o o

Adany: Huntnaulyd; Msauiuusennd 3; wssuIaun; 81ausennd 3

v

80 J DenT Assoc THal VoL. 63 No. 2 ApRIL - JuNE 2013



UNu

msauiluuszuand 3 (Class Il malocclusion) Snuins
Fuitumtihauled (anterior crossbite) Fsenanaliinnisnse-
unnvesituntnilednity nziudn waswitensuldlussesen’
wonanil feiifimsauiiulssand 3 Snddgmduan-
aepnuiidnandnuurlumiduinaldai (concave profile)
Sufumstudiuiiusnuudes (low smile line)® Suiilesan
mswSiulrvesnssinsuulununfsiitesninung’

wanlunssnwmsiuanssudailuiiosmssauiia
UnAvesninsslng (camouflage treatment) lugithefifinsauity
Anuniivszandt 3 fe nswdeuilufnuuiymeduSaiiian
Swfunsindeuilusaaadnduay uazduasulvanssing
ansfinsmyuluiiemenuduuning (clockwise rotation of
mandible) dieanruldsiwaslunigudng fenmsndeu
flunsweenainnsegnitnitu (extrusion) fxeauariudusa
goansuiluilunthaulaieesesdiedailuuuinuuuuid
W30 wialla 2 x 4 SafunsheenaUszani 3% uatnuda flu
daunazgniadeusenumesaEiuInuuuduBes (tipping
movement) La¥AUAILUUALNNS (relative intrusion) d@aWals
ftheBuduitufauuiosanitnounisinu Fsoradunadu-
lounanfirnswesuswaniuanainsusuficnianismsens
UszLamii 3 (Class ll elastics) ﬁhjﬁmimmumsmﬁammﬂu
Faunlunuane venaninisndeuilunuududesildusann
Auld enavinlidsssionisgaudesennszgnitilu (alveolar
crest) MemnusLRUINaueatni liAnNIztenTY (gingival
recession) Iiluszezeny™® Tnstanizegnadduglvg msy
é’mﬂmiﬁugﬂmmﬂﬂ (bone remodeling rate) anasiiiofieu
fudinfidsfinisasaivla

nseaesenalsuani 3 Ineihluazadesnniiudesly
nsshnsanslugaiunsuuidivilodedosun Wivtuseidu
asAUsznauluuLIfs (vertical component) oy WAL
o mW‘Lﬂ,mmaamuaﬂmwmmimumsmaau‘w (center of
resistance) Gumﬁu‘uu maawummmﬂmameusvw’mmﬂ—
ﬁuﬂsmuaawmumauaaqsmLLawumLuammmﬂmﬂmu
Wi (front view) warU3nA3 miliwessseeneseninegn-
u ﬁuﬂﬁmuaawmaLLawaaaLuauaqmﬂmamuma (lateral
view)"” wﬂiwﬂummuugﬂmaﬂaammuLmauﬁuu Fathy mndasnis
wiuliAnnsindeufinuuludmiuarasens Ssmsesnuuy
mseeensliilosdusenauluuunmannd ety wagliuuius iy
Iﬂamammmmmﬁﬂmmamimumimaauwmmmam ng
mﬁmamLmuﬂ.umimmﬂmmmqmwmmnwuu (?dw 1)

JUTT 1 sfumdsvasgagudnarsveansiunisindouiivesiiuuy
(NNAUTNFDY) UaysrUULTITANINNITAIE YT 3
wyvdu (gnasduny) inseiidaitudnuu

Figure 1 Position of center of resistance of upper teeth (yel-

low circle) and force system from short (red arrow)

class Il elastic to upper incisors

Iwasaki kagAug™ s189uiernudsaveenislauss
gumulszana 18 nfilunisindeuiiudoiuusonanans
wuulsusadenniu (frictionless mechanics) Wigulanuuss
Ussana 26 nSu/mseuiuns’ Tnsanunsaedouiiuge
Snsuszana 0.8 fadwnssaiiou Fudushsiilisisanns
Tusavtnaumuzay (optimal force) Tiflmuszanas 200 - 266.7
NFU/MITNBURLUAT AINALULUIUBY Storey WAz Smith'®
athslsinu Siliaefinsanwietunanisldussunauly
AswndouiiudauuluneiusuBivinmeudluneilumd
aulv)

a’m’iﬁ“]’aﬁﬁi’mqﬂszaaﬁﬁaﬁﬂmnmﬂ?{sJuLLiJaasuawTw—
uwlsnszgnaunnsslng fluweedewdedeuainamisdndsuy
§udns (ateral cephalometric radiograph) wazn1siasuuas
vasnszgnilitumeulndsiluinuazindinanuvesitudnuuy
PMNNNSIFdILFnABADUNINS (cone beam computer-
ized tomography) mendsnmsiusaunuiiuesesdedaiiy
wuuBauUuusdusunsTdesssnnd 3 Aiineduse-
neuluwins WiowmdouiuinuulumenuSuiivnlunisudly
Wuwﬁwaﬂﬁlué’ﬂa&JﬁﬁmiauﬁuﬁmﬂﬂﬁﬂizLﬂwﬁ 3

YenaUnIluazIzns

NENAIDE9NANEA

TuNGuiIeg1eiaginsnwmlannn A
UGS

PanitutBoon et al., 2013 81



WWARReN (n) = (2, +

2 2
(13)6 diff

- %)

WarAINUAAIAILUTIAEE198991NA15AN BI04 Ning Lag
Az’ alddununguiiogaiiasioniinisinuianun 10
8 waginsAndennaguiegisuuuinzasitauamiingg
ANATNSTUEAne (inclusion criteria) Sasioluil

1. fUenunn15@3eyAulaLe (non-growing patient)
IngUsziluangusnvenseanae (Cervical Vertebral Matura-
tion Indicators, CVMI) annanssdindsuzsudneiidedimves
amwmummawawawmam (Y) fiBANUNTNVDIVOUA9EN
X) maaﬂiumﬂﬂa‘uum 3 (C, ratio) INAMNTOWINAU 0.93 Lag
amwmummawawawmam (Y) fiBANUNTNVDIVOUA19EN
X) maaﬂiumﬂﬂa%w 4 (C, ratio) 1NNIATBYINAY 0.90%

2. uiﬂiﬂﬁi’mﬂziﬁaﬂﬁiﬂxLLﬁﬂ‘U‘Iﬁ‘m‘Ui%Lﬂ‘VWl 3 lnedl
AAUFNNUSVRINTEYNUINTTINTUUUALNTEYNUINTT INTENS
Tunwntmas (ANB) 8g5e1319 0 911 -4 831 (-4 < ANB < 0)

3. SigUuuumsiyiaulalusnmaduuuund (normo-
divergent pattem)I@ﬂﬁﬁmuﬁﬁﬂmﬂi“mu SN finfusEUIY
GoMe Bg521319 29 fi4 35 831 (29 < SN-MP < 35)

4. flunihaulviludunianisauiiulugud (centric
occlusion) Imummiaumaammsw (overjet) ag5¥1ina
-5 54 0 fiadwns fimAnumdenwuiia (overbite) 9EIENIN
0 014 2 Haduns LLaumLLmumﬁﬂwﬂummﬁl‘uﬁwmaﬂm
Tnennsiadouiluginuuunmesuninuazassiua

5. laifennsusen1n1suansvasanigUSiufsniau
Jamnteranszanuinssing warildevauuenuind (para-
functional habit)

6. luiflsameszuuuarlaildmueiifinasonszuiuns
U3ugu (remodel) waanszgn figUaefidinasidumnands
FIUIY 8 TIYUALINATIIIIUIU 2 578 mqmﬁawhﬁ’u 214 +
4.2 YszovnaddlunmsdnuviamnsausGuduauudloiiunh
auldlevindu 11.7 £ 2.1 1heu

szuunsasdiadaflunldlunisfinen (Uil 2)

USunaweausawuauniildlunisinwdnsdannis-
finw1ved lwasaki wazany’, Yee wazauz!’ way Reitan® lng
famualidiusslukinszuny (horizontal force) finsevisaiiu
Fauw 4 § Sanldiiu 120 n$u wazussluwwana (vertical force)
laitAu 100 ndu

sruvvaumseiedailunuuAnuiuunsdnlunisine
i Uszneuse 3 esdUszneundnde 1) wusnifin (bracket)

9u1m 0.022 Taitilusinuunasiludns wasviasulnduia (buc-
cal tube) fiflunsuuiuudiivia 2) snafevudaiud (stop
advance archwire) wliadnlnnudeulududuy (Beta Tita-
nium Molybdenum) nidanauiduRuguenats 0.016 ih
AnviassUieminseviomulnauiy vu1aning 3 adlunsuay
g9 5 fadwns uwasivihedmiuiensusnainlndsufluinues
ﬁuwmuu 3) greUssandl 3 Tiiivesiusznaulunuine Tag
AdesanUsnafinansduSEiunvesitudsuuandiglng
nansasitunting 987l 2 fessiifiduriiugudnans 5/16 i
A 2 saud annisvegeuluieslfuRnisielnluneun
(typodont) UuLﬂ%ianﬂﬁaULLUU&UJﬁna%LL% (universal testing
machine) wut anafeuudsudiiuiunsadeensUsanani
3 gylusdluninsueds 79.4 + 4.0 n3U uazusslunRuade
522 + 10.3 ndu Fadueildiuussuunmuiiitinualy

U7 2 Gauvsznevveansesdedailuuvudauuyrsaauii i
UssvUIY) uasnsilanisauiuggnislanoulise sa-
IR SUETA U N T8 19T 1

Figure 2 Composition of light force partial fixed appliances

and raising the bite by light cure compomer cement

at occlusal surface of lower first permanent molar
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AITNA 1 AIUTINAINTITInATWERIMT19n8Y (T ) uagvaansunlyiumhavlyd (T ) (1131 10 AL)

Table 1 Measurements of lateral cephalometric variables at pre- (T ) and post- anterior crossbite correction (T ) (n = 10)

Variable Norm T, T e
Mean SD Mean SD Mean SD Mean SD p-value
Antero-posterior
SNA 84.0 4.0 81.9 4.5 81.9 4.8 0.0 0.4 1.000
SNB 81.0 4.0 83.0 4.8 82.3 a7 -0.7 0.4 0.001*
ANB 3.0 2.0 -1.0 0.9 -0.3 0.9 0.7 0.4 0.001*
A-Sv 75.6 4.1 75.6 3.8 -0.1 0.5 0.758
Pg-Sv 86.7 6.5 85.6 6.9 -1.1 1.2
UIPP 119.0 2.0 115.1 7.9 122.0 7.1 6.9 3.4 0.001*
LIMP 97.0 5.0 86.4 6.0 83.4 4.8 -3.0 a3 0.055
Is-Sv 84.5 5.6 86.7 5.1 22 0.8 < 0.001*
li-Sv 85.9 53 84.4 5.1 -1.5 1.5
OJ 3.0 1.0 -1.7 0.9 2.5 0.7 4.2 0.9 0.001*
Ls-Sv 97.6 6.8 98.9 6.3 1.3 0.9 0.001*
Li-Sv 98.0 5.0 97.6 5.1 -0.4 0.2 0.005
FCA 9.0 4.0 2.7 5.4 a7 5.2 2.0 1.6 0.004
Vertical
SNMP 29.0 6.0 34.7 3.6 35.5 39 0.8 1.3 0.101
Is-Sh 62.0 7.4 62.9 7.1 1.0 0.6 0.001*
li-Sh 60.5 7.3 61.2 7.1 0.7 1.4 0.138
OB 3.0 1.0 1.6 1.3 1.6 0.7 0.1 1.5 0.836
Sts-Sh 60.5 6.8 60.0 7.0 -0.5 0.6 0.023
IsSts-Sh 29 1.8 1.4 1.2 2.7 0.6 14 0.8 < 0.001*
ANS-ME 713 53 72.5 5.0 1.2 1.0 0.005

* Significant difference at p < 0.0025, SD: standard deviation," paired t-test after Bonferroni adjustment
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Table 2 Comparison of total alveolar bone thickness of four upper incisors between pre- (CT / and post-anterior crossbite
correction (CT ) (n=10)

Total alveolar bone thickness (T)

Tooth level cT, T, ca-cr’
Mean SD Mean SD Mean SD p-value
Upper right lateral S1 7.53 0.80 7.50 0.79 -0.04 0.15 0.602
incisors S2 7.40 0.88 7.32 0.98 -0.07 0.12 0.182
S3 7.40 0.79 7.33 0.84 -0.07 0.09 0.072
Upper right central S1 7.81 0.92 1.67 0.81 -0.14 0.19 0.101
incisors S2 7.84 0.60 7.79 0.56 -0.06 0.12 0.253
S3 8.07 0.65 7.84 0.34 -0.23 0.38 0.153
Upper left central S1 8.06 0.75 8.02 0.71 -0.04 0.19 0.618
incisors S2 7.99 0.57 7.98 0.70 -0.01 0.22 0.866
S3 8.40 0.74 8.22 0.53 -0.18 0.44 0.291
Upper left lateral S1 7.29 0.91 7.28 0.86 0.00 0.17 0.967
incisors S2 7.15 0.92 7.15 1.09 0.00 0.33 0.975
S3 7.11 0.79 6.98 0.87 -0.14 -0.21 0.103

Significant difference at p < 0.0045, SD: standard deviation,’ paired t-test after Bonferroni adjustment
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Table 3 Comparison of labial and palatal alveolar bone thickness of four upper incisors between pre- (CT (/ and post-anterior

crossbite correction (C T]) (n=10)

Labial alveolar bone thickness (L) Palatal alveolar bone thickness (P)

Tooth  |level CT, CT T - CTO* CT, CT CT, - CTO*

1 1

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

Upperright| S1 | 0.44 042 [ 059 027 | 0.15 0.34 0.343 0.40 026 | 049 026 | 010 021 0313
lateral S2 | 013 019 | 015 017 | 020 0.23 0.840 1.25 040 | 115 024 | -0.10 038 0.524
incisors | S3 | 0.13 031 | 018 0.25 0.06 0.25 0.586 279 108 | 229 052 | -050 081 0.191

Upper right| S1 | 059 047 | 0.62 044 | 0.03 0.11 0.489 0.88 046 | 080 036 | -0.08 024 0.399
central [ S2 | 037 019 | 060 0.31 023 021 0.029 186 057 | 144 063 | -042 036  0.022
incisors | S3 | 034 035 | 070 0.5 0.36 045 0.078 316 1.02 | 260 086 | -057 064  0.057

Upper left| S1 | 0.78 059 | 096 0.71 0.18 0.18 0.028 0.71 047 | 061 042 | -009 027 0354
central [S2 | 051 021 | 087 054 0.36 0.49 0.079 164 070 | 134 081 | -0.30 037 0.053
incisors | S3 | 0.66 0.41 1.06 058 0.40 0.53 0.072 303 095 | 238 088 |-065 057 0.015

Upper left| S1 | 0.48 047 | 047 048 | -0.01 0.19 0.888 036 022 |054 020 | 018 0.28 0.109
lateral [ S2 | 0.04 007 | 028 033 | 025 0.35 0.082 121 053 | 1.00 033 | -020 054 0.328
incisors | S3 | 0.03 0.07 | 016 0.17 | 0.14 0.8 0.070 243 070 | 205 057 | -037 050 0.071

Statistically significant differences (p < 0.0045), SD: standard deviation," paired t-test with Bonferroni adjustment
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Table 4 Comparison of labial and palatal alveolar bone height of four upper incisors between pre- (CTO) and post-anterior

crossbite correction (CTI) (n=10)

Labial alveolar bone height (HL) Palatal alveolar bone height (HP)

Tooth CcT cT CT -CT' CcT CcT CT -CT'
0 1 0 0 1 1 0

1

Mean  SD Mean  SD Mean SD  p-value | Mean SD Mean SD Mean SD  p-value
Upper right 207  0.60 201 059 -005 053 0401 204 140 |169 051 | -035 095 0.064

lateral incisors

Upper right 195 0.78 1.16 134 | -0.78 1.30 1.590 181 058 | 176 073 | -0.05 052 0.807

central incisors

Upper left 1.79 044 1.65 044 | -0.14 0.22 0.118 1.80 0.60 1.66 0.57 | -0.14 0.17 0.052
central incisors
Upper left 1.91 0.81 1.93 0.83 0.02 0.11 0.590 1.75 0.78 1.59 0.71 | -0.16 041 0.308

lateral incisors

Significant difference at p < 0.0045, SD: standard deviation," paired t-test after Bonferroni adjustment
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