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The reliability of the Wits appraisal using
maxillo-mandibular angle bisector reference plane in
skelefal normal bite patients

Jaree Paisansinsup*

Objectives: This research aimed to detect the reliability of the Wits appraisal using maxillo - mandibular
angle bisector reference plane by compared with the traditional Wits appraisal using functional occlusal reference
plane, in addition, the cant of maxillo - mandibular angle bisector plane was observed in skeletal normal bite

patients.

Materials and Methods: Lateral cephalograms of 120 skeletal normal bite patients were selected.
The subjects were divided into 3 groups by sagittal skeletal Classes. Each group comprised 40 subjects
(20 males and 20 females). Measurements were made to consider the correlation between the Wits appraisal

using 2 different reference planes with the ANB angle.

Results: The Wits appraisal using maxillo - mandibular angle bisector reference plane correlated with
the ANB angle in all 3 sagittal skeletal Classes. The correlation coefficients were 0.53 (p < 0.01), 0.51 (p < 0.01)
and 0.56 (p < 0.01) in skeletal Class I, Class Il, and Class Ill, respectively. The Wits appraisal using functional
occlusal reference plane correlated with the ANB angle only in skeletal Class Il and Class Illl. The
correlation coefficients were 0.41 (p < 0.01) and 0.56 (p < 0.01) in skeletal Class Il and Class Ill, respectively.
The maxillo - mandibular angle bisector plane located closely, inferior, downward slant anteriorly related to

the functional occlusal plane.

Conclusions: The Wits appraisal using maxillo - mandibular angle bisector reference plane correlated with
the ANB angle in all 3 sagittal skeletal Classes, so it could be a more reliable indicator for the assessment of
sagittal skeletal discrepancies than the traditional Wits appraisal using functional occlusal reference plane in

skeletal normal bite patients.

Key words: Wits appraisal, ANB angle, Functional occlusal plane, Maxillo - mandibular angle bisector plane
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SN-GoGn | Skeletal Class | 28 40 33.49 3.88
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NS = Non significant difference at p < 0.05
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FOP - PMV 88.00 106.00 96.54 4.29
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** Significant difference at p < 0.01 NS = Non significant difference

nuanenlofindiimuduiudiuayuodudlulasesis
N35inTUsEIanNTl 2 uazUseianil 3 Tnenusnduusyans
anduiuslulasesennssinsussand 2 uasUszand 3
Windu 0.41 (p < 0.01) waz 0.56 (p < 0.01) MUEIRNU LA
wumdusAvsanduiusseninduuedudiudionle
FAndlulasessavnsslnsusznnd 1 wirfu 0.30 aendlaid

o w aa

HodAgynsana

n1sfnerilllunis@inwinuudnenafiefiansan
Anuddeialunsussiiulasesnaninssinsluwuania
o v 1 A’ @ aAa ¢ = o o o & ~
naeiIUgeudNTIndiuTeuiisuiuiiuieledn
a < = dyya [ ¥ A Y v 1 dy < a &
Fod TunsAnunilfideldifenlddmvsyaeduiilu
1195571luN1IAANLERRRRINE L HRIIINFIUN
yuedudiluivsifinuitdenndaatudiueddu q ald
#sanlaTesnIngsinslusuthvdwnfgauasien
duUszaAnSanduiusiuAIUsTau o AldRaTalaTese
21n55instukuInindiAoutgnardaudunusiu
pg1adlddrrgneata’ egrslsiausuvisiiiaunfves
ALUToaUTIbULIAWT LUl WINIIMAY o1avinlvidu e
yuoduivsziiulasesisinsslnslunuinidings
aaaadeuls deluluns@nudgidelanansunldryy
ey - Lealdu Wisnsivaeusuriesgaudaou Loy
nquiegeifndendidnwaziidyuenio - oadu
WU 5 + 3 99AlULNATIY Wag 6 + 3 D9ATLULNANYS
WaannmaUseliumeiiudiindenalasunanseny
91nlAT951991n 550l ukurALliossinszuIududud
ABLAUTAINKUIAINAIYUNTEUIUIAILTAUTEUIY
21n55IN5819 AILUANUAIALBEIUBITEUIUTINTTNTAN
.:4' o DA g ] N
nuanaeiulugUlenilasesavinssinsluiuifuwuvay

Jauazavineraiinansznusossurududud Jeona
vilisaustdududindrarandouls daduieleiu
HansenuainaTtun1sAnwiidedsdddenfiansandnwm
wegngufieg1nilasesavnssinsluiuifauuauund
dmsunaginldnansanlasesnewinssinsluiuifs fie
< I~ a2 @ ! < = a2
yuealdy - FedU ANINTTIUTRIILLEALDY - TlaTidu
Ao 34 + 6 aeranunueiiedle naudled1alidAnden
Y = a1 I3 at a (Y
WAnwarilayieadu - Aeauwiriu 28 - 40 831 31N
HaN15IATITlINUAIINRANA 1B IAYLLeaLE Y - 18]
WU sEenguiiegsegelided Ay nisada
nauiiagefieny 14-34 U uvadu 3 nquaiu
lasesevinssinslukuiniivgs uiagnguusenousiy
WAYERAEINANY AL WasngUienuniunsshw
vuanssudailunlsameruiansedandiiiengnuansiaiu
Aaudn Feilvigieengveenguiieg 1nAnwAeudn
13 egelsfinuinuan1sieserlinuauuAna1sUes
9185¢iNaUAIeg veg 19t d Ay neana
Han1sMIAUdURUSsTrineAyueduliual
onlofind warayuowuliuandududindluuday
1A593799755LN5 nudAeud1sdennaeiunIsAng
lunguaiuAuYad Palleck uazAmg™ Foley wavanis™
AN inuinlulasesennssinsusenni 1 Ay
wdudfianuduiusivandududinduinnine
aa s ! @ aa [ U s 1 <@ < =
nleiind nuAwutedudinnuduiusiuAndueud
deglusgauiiunas IngilmduUssansanduiusiviniy
! < aAa LY VN % ! SNa ¢ !
0.53 wagnuayeauiianuduiusivaneloiindey
Tusgausn lnedirdudssanianduiusiviniu 0.30 0819

o w a

laififodAgn1eans Palleck wagany? wuaduUsyand
anduiudszninsaryuieduiiuanduduiindivinfiu
0.54-0.69 uavAdudszavsanduiusseninemyuadud

AuAeNlaNINAWINAU 0.22-0.36 LHafNansanlulasisg



1n3sinsdssandl 2 annsAnwdnudiayuiedudd
AuduRuStuANd e TAndunnInAenlanInd wuan
yueduifanudiusiuaduduTindeglusziulunans
InefdA1duUseansanduiusindy 0.51 wagnumyy
2 aa U o & w ' Aa ¢ ' YR
wdudianuduiusivanenlefindeglusedunn
Tnefiiduuseandanduiusiviniu 0.41 Foley uagnmuy™
WUﬂ'wél’:uUisﬁm%awé’mﬁuﬁswdwﬁmmL@Lé‘uﬂﬁum
WuduTInd 11U 0.51 - 0.85 wazAduUsyansanduius
szudnsayuiedudiuanenleidndwindu 0.007 -0.40
A a ' a
wazLilana1sululas9319unsshnsuseani 3 a1nng
Anwriinunnagueduiiianuduiusivandududing
wirifuanenledind wuayuewuifiauduiusiuen
WuuTinduazanenlefindegluszauuiunans el

ANFNUTEANTANFUNUSIIAY 0.56 Palleck wazmmz?

'3
a2 o

nwuAduuszdnsanduiusszniteaiyuiedudiuen
WBuduTindivinfu 0.40 - 0.81 uazeduUszANSanduius
semiaguedudivanenleofindiviniu 0.35-0.83

nnsAnentinuayuoudud - Mdu3daunnan
Ayuenled - Mauilunnlasasswinssing lnenuaede
yosauenlen - Mdud lulasssrsvinsslnsuseuand 1
Usenni 2 wazlseenni 3 windu 96.54, 97.71 way 94.54
aarmaua1AU AladsvesAududud - Mawilulassn
n33lnsUsEaNi 1 Useanil 2 wazdssiand 3 wiriu
100.95, 100.51 hay 99.75 BIAIALANTY LAAIITTUIY
=3 @ Ad o a ' a ! ¥
WwudnidanvauziBeannnitssuuienled lngdiunt
< I3 = a 1 a =2 o v

Y9353 URUENTABBEamINN I TR UL F9vinli
Aduudindliandoaninanenlofind annisdunany
Fsvunududufeglndszuvienlefilavegiiniiszuiu

wlad WulRgnun1sAne luamn 't

911N1531AF1ERAMUFUNUTTZNI19AIYULOLE Y
S o U aa s 1 < a 1 < < aAa s
UiuAnenleiind wavdryuieduiiuandududing
Tuns@inerdl Wreznanladndyueduifinuduius
Auandududinduinnitanenlefiind wWwdeadu

18-22 A =] 2 aa  ea
LUBIINANUADULDUUINFNAINU

AsAnuluefn
o Y] & o 1 @ ) 1 v (v
duiusiuayueduilulasesnvinssinslusuimtmes
719 3 Uszean ag1slsAnnulunislddivadindiiedidade
Tasssevnsslnslunumdmdvesiedu §Ideiaiy
WiLIFIAsRa T ldveiU s e u s u T nduas U
wilafidndsiunu wWievilrnisidadelasesieuinsshng
wiugnnTy NetiillosanntunisAnenddmuayuodud

fanudusiusiuatenlafindlulasesnauinssinsuseLnn

'
al

7 2 wazdsenna 3 sauﬁaé’qwudmmmaLﬁuﬂﬁmm
duiusivanenlefindirduandududindlungu
1A5951991n55 N 5UsEANT 3 fne dnsulunsalildaiunse
Muunszuvenlalawiugn Wy nsaRinisdauves
Hunsulunnssd ﬁummmw’%aagjﬁmﬁ%mm AuUNsIU
fTangailuvuinlvg JUreifinssezgailunauifiunsiy
Ueedsludu Wudy uswnnddnituaianansaunldsud
2 & aa ¢ 1 Ao st aa o |
WULNTINFLNUAIUTanlafIndlun15I0ad8lATa514
vnssinslunuintindswesdUis waslunsdiffenis
P a v o ¢ \
Anwianisilauulasmnuduiusvedasssnsinssingly
wwtvaslunqualeganiinisildsunwdassuniaiy
WU Ngudieganeysruzyiluwisyerau naudleeei
Tasunisanilu mswasuwdasaenlafiing o1alulawie
1nNNsasuLUasvesgatanarynl wiB1ainaINAY
a A A v O a
aadgavaasruuenlafUdsuwladiy satunsiasan
lgfustdududindiiofnwianisildsundaainy
FUNUSVDILATITIVINTS NS MU UINTNNE UL TR0 LR
1INNINNT AU o NTaNINE

] @ = 21‘ I = |

ag13lsimunisfneililunisfnuanislungy
#19¢19711A59571991n55 NS TULLIRLUUEUUNRLYINY
faulun1siTeassialuismrsiansandnuilungudiegig
PR ' a a o v
AATATI51997N55 NS UL UIAIBU VAU ALATAUANAIE
wenanilunsfinwlf3deldiudyuedulmewusien
Wunesgiulunisnsisgeunnuiiieiiovesdaued
@ I aa 6 7 <@
WBudutind lagldryuieniar - teaduluninsivaeu
AINUYNFBIVDIPALLTODU WATITLLLONEY - LoalduNe19
ldanunsansiraeuaiugniesvesiuniaiugooula
asuiuanysal Wulunsdlyaudesusgludunii
N3audInIUnd laefszurueadudinsiininuaindes
Unfi yutewey - teadudsnsiAnund deiulunisdinw
assrelloraiasanlifiuaddusuiudiustiyuiedud
Tunisusziiulasesnevnnssinsluwuintinaanleiiala
HANSANYIQNABIANY TR

TudUaslasssnsnnsslnslusnfuuuauund wudi
v 1 A2 2 oAa e RN~ '
FustduduTindurasdudiuadlasssnavnssingluiun
4 L2 ldl 1 lﬂl A ¥ J L% 1 ldgl aa s lﬂl
wimdanungedialiuinnindivsdienleiing 1lesan
wuAnduandindlanuduiusivayuedudlulassn
ININFIURWINNNEINT 3 Uselan MU



= 2 = 1 Y = I o i
srunudududeglnasvuvielenlagegsinit uas

1 v = 1 e 1
AUNTNVDITEUIVALLDBIAININTEUN UL laN lulATIT S
NI AT IUBLINLNAIN 3 UTELAN

YOUDUNTLAMNGLNWTIUANTTULTINETUaNTETUNA

v o aad & & vy o = g &
"{N'Vi'lﬂuu‘]/]ui‘lﬂLf‘]@Lwalﬂma%auqmqﬂqiﬂﬂwqﬂiﬂu LLay

YOUBUNTEARTOIMARTIANTE TUAUNNENE AT.NTI0N D50

913158U58I1NATNIVIUANTTUYLBY AETUALNVEANENT

nansaiunIvese Wuegregenlimusnuiuada

10.

Dechkunakorn S, Sawaenkit P, Anuwongnukroh N,
Sontilawat P. Correspondence of antero - posterior jaw
relation indicators. J Dent Assoc Thai. 1992;42:53 - 60.
Riedel RA. The relation of maxillary structures to cranium
in malocclusion and in normal occlusion. Angle Orthod.
1952;22(3):142 - 5.

Jacobson A. Application of the “Wits” appraisal. Am J
Orthod. 1976;70(2):179 - 89.

Sorathesn K. Craniofacial Norms for Thai in Combined
orthodontic surgical procedure. J Dent Assoc Thai.
1988;38:190 - 201.

Jacobson A. The “Wits” appraisal of jaw disharmony. Am
J Orthod. 1975;67(2):125 - 38.

DiPaolo RJ, Phillip C, Maganzini AL, Hirce JD. The quadrilateral
analysis: An individualized skeletal assessment. Am J
Orthod. 1983;83(1):19 - 32.

Sperry TP, Speidel TM, Isaacson RJ, Worms FW. Differential
treatment planning for mandibular prognathism. Am J
Orthod. 1977;71(5):531 -41.

Bishara SE, Fahl JA, Peterson LC. Longitudinal changes in
the ANB angle and Wits appraisal: Clinical implications.
Am J Orthod. 1983;84(2):133-9.

Jarvinen S. A comparison of two angular and two linear
measurements used to establish sagittal apical base
relationship. Eur J Orthod. 1981;3(2):131 - 4.

Rotberg S, Fried N, Kane J, Shapiro E. Predicting the
“Wits” appraisal from the ANB angle. Am J Orthod.
1980;77(6):636 - 42.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Thayer TA. Effects of functional versus bisected occlusal
planes on the Wits appraisal. Am J Orthod Dentofacial
Orthop. 1990;97(5):422 - 6.

Williams S, Melsen B. The interplay between sagittal and
vertical growth factors: An implant study of activator
treatment. Am J Orthod. 1982;81(4):327 - 32.

Nanda RS, Merrill RM. Cephalometric assessment of sagittal
relationship between maxilla and mandible. Am J Orthod
Dentofacial Orthop. 1994;105(4):328 - 44.

Trouten JC, Enlow DH, Rabine M, Phelps AE, Swedlow D.
Morphologic Factors in Open Bite and Deep bite. Angle
Orthod. 1983;53(3):192-211.

Del Santo MJr. Influence of occlusal plane inclination
on ANB and Wits assessments of anteroposterior jaw
relationships. Am J Orthod Dentofacial Orthop. 2006;
129(5):641 - 8.

Tanaka JL, Ono E, Medici FE, Moraes CL, Castilho CJ, Moraes
ME. Influence of the facial pattern on ANB, AF-BF, and
Wits appraisal. World J Orthod. 2006;7(4):369 - 75.
Haynes S, Chau MN. The reproducibility and repeatability
of the Wits analysis. Am J Orthod Dentofacial Orthop.
1995;107(6):640-7.

Hall- Scott J. The maxillary - mandibular planes angle
(MM degrees) bisector: a new reference plane for
anteroposterior measurement of the dental bases. Am J
Orthod Dentofacial Orthop. 1994;105(6):583-91.
Ifesanya JU, Adeyemi AT, Otuyemi OD. The wits appraisal
using three reference planes and its interaction with
the ANB angle among a sub-set of Nigerians. Afr J Med
med Sci. 2014;43(3):225 - 30.

Foley TF, Stirling DL, Hall-Scott J. The reliability of
three sagittal reference planes in the assessment of
Class Il treatment. Am J Orthod Dentofacial Orthop.
1997;112 (3):320-9.

Palleck S, Foley TF, Hall-Scott J. The reliability of 3
sagittal reference planes in the assessment of Class |
and Class Ill treatment. Am J Orthod Dentofacial Orthop.
2001;119(4):426 - 35.

Provencal V. Reliability of three reference planes in the
assessment of open bite and deep bite subjects [Thesis].
Manitoba: University of Manitoba; 2016.

Andrews LF. The six keys to normal occlusion. Am J Orthod.
1972;62(3):296 - 309.



| Case Report |

MISUSINUNISAUNAUIOIRUNNIUHAN
NSIKUSUAUNTUGUDgUNNIKDIIWANUIKD
launMisfFdioaygnadayn

4 s a a
Anmssa gusana* n3ealng Insdaunwed** winssa A3eIneanax**

1Y) ¢ A o ) v A A a . o @
nUszaen: Iietdauenan1ssnwlaziumanisifiaesilefiteagaduayn (PSU. nasal clip) nevidan1sssn
Wyl UnuazaynlugUrstinudaneulnivinauysaiausien

WNUN1TINE: MsninArIgay 14 Tu dnnzUnundanaulnivieauysaliudienuies lasunissnweie
wanuiisnsdefiusandnisdnsesdunszgnuinsslnssuiunisidinietieysulaswadsaynieunisiidndusuiiuin
wagldileagafuaynnenaenisedaivedesiunisaundunazasan1myedgusnaayn

HAN133NEY: NEndIN1siny) JUTYnLarawInvessIynaundseadulidnuvarnitatuuasisusdlndifes
fusuunANINUY

a3U: MenuddisiluaninavenisidinsesilefiteagaivaynlugUisUnunianaulniviaauysalauiaed
AMeraaNsida RN Fanendinnmsiidandludnvuzanuiinunfvesieesey sxdeidiuatiosnmn

o 9 < 9 va ¢ X o & Y A A~ a = d = 9
MevaimssnyiieliiinusylevigeaaunygUae asiunisliiasedieiieayadvayniadumadenuilaildlunsdesiu
nsAuNduYeIgUIeRYNla

1Y a

AdAgy: ARUAYN Unundanaiulvd n1sAsann

Received: 14/11/2561 Revised: 12/02/2562 Accepted: 17/02/2562

corresponding author: Wipapun Ritthagol Orthodontic Section, Department of Preventive Dentistry, Faculty of
Dentistry Prince of Songkla University, Hat Yai, Songkhla E-mail: wipapunkeng@gmail.com

AnroLNeaiuuNAIL: INMITA grsana @1viuanssudaiiu aalvviuanssudesiu Auziiuauwemans uinIneas
AVAUATUNS 0.ADWIE 0.AlNEY 9.83a1 E-mail: wipapunkeng@gmail.com

*EE @iupnIINAnity naleiunnsTude sty AusiuALWEAmEAS NNTINIISUEUAIUATUNS 0.1 lVeY) 2.897a1
***,**¥% Orthodontic Section, Department of Preventive Dentistry, Faculty of Dentistry, Prince of Songkla University,
Hat Yai, Songkhla, Thailand



Post-surgical nasoalveolar molding treatment using
PSU nasal clip in infant with complete
unilateral cleft lip and palate

Wipapun Ritthagol* Kriangkrai Kraiwattanapong** Pornpan Jariyavithayakul***

Objective: The purpose of this case report is to introduce a PSU. Nasal clip and treatment approach for

post-surgical nasoalveolar molding in infant with complete unilateral cleft lip and palate.

Method: A 14 - day - old - boy presented with complete unilateral cleft lip and palate was treated with the
nasoalveolar molding plate in order to mold the nasoalveolar complex prior to surgical lip and nose repair. After

surgical procedure, PSU. nasal clip was used to prevent the surgical relapse and maintain the shape of nose.

Result: The shape of nose, nostril and alar cartilage of the cleft side were molded to resemble the

normal shape of the non affected side.

Conclusion: The article presents the use of a nasal clip in complete unilateral cleft lip and palate after
surgical repair of the cleft lip. In order to achieve the successful outcomes of correction of deformities, the
postsurgical maintenance of the surgical results should be considered to attain high cost-effectiveness for
patient. Therefore, PSU. Nasal clip is an alternative approach that can be used to maintain the shape of nasal

cartilage and reduce postsurgical alar relapse.

Key words: Nasal clip, Cleft lip and palate, retention
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The use of Cone Beam Computed Tomography
in Orthodontics

Buntarika Unat* Bancha Samruajbenjakun**

Cone beam computed tomography (CBCT) is widely used by orthodontists to obtain three - dimensional
(3D) data of patients. Because CBCT provides more information than two - dimensional (2D) radiography and
helps in diagnosis and treatment of orthodontic treatment. A cone beam examination is recommended in
detection of evaluation of root resorption repair, provides information for the placement of temporary anchorage
device, evaluation bone thickness and rapid palatal expansion, assessing temporomandibular joint morphology,
evaluation of defect in cleft lip and palate patients and airway patency. Finally, this article hopes to give an idea
to CBCT technology and explore a number of issues regarding its usage in an orthodontic and clinical setting.

Key words: Cone Beam Computed Tomography (CBCT), Three - dimensional imaging, Orthodontics,
Treatment planning and treatment outcomes
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A MODIFED OF CLEAR RETAINER FOR FRACTURE PREVENTION
MsuUs:undsInuIueSIVUTAITOAONMSANANA

Piyanart Songkongka* Supanee Suntornlohanakul** Pattadon Kimpan***
Young aepsa* gural gunslanzuzna** Wnsaug AnUu***

Clear retainer was first introduced as an
alternative to the traditional removable retainer in
1971 by Ponitz." It has been gaining popularity in
orthodontic practice due to many advantages such
as better esthetics,” inexpensive,” easy fabrication,™
and able to correcting minor tooth discrepancies.”’
It also can be inserted on the day the fixed appliance
is removed.* Nevertheless, from a clinical perspective,
clear retainer has the limitation related to its material
properties. Since it was made from plastic, one of its
disadvantages is a short lifespan, prone to wear and
crack and needs replacement at least annually’”’
Therefore, a retainer’s cost - effectiveness should be

considered along with failure rate and survival time.

According to Sun et al? in a randomized trial,
crack or fracture was the most- often -cited reason
for failure in maxillary and mandibular clear retainer.
Lindauer and Shoff ® found that clear retainers became
cracked after placement in the 6-18 months during

the follow - up period. Furthermore, Campbell et al.’
showed that 38% of the patients with clear retainers
needed replacing because the retainer had been worn
out over a 1-year period. These previous studies
reflected the main problem of the clear retainer.
Therefore, it would be the benefit for patient if the
clear retainer could be modified to reduce the crack
or fracture during their usage. One of possible cause
of this problem was the frequent stress that placed on
the retainer edge while patient take it off by using finger
or fingernails lifting the edge of clear retainer.”’ The
clear retainer would deform seriously to overcome the
undercut and the force that patient apply to the edge
of retainer might cause the crack. Then the fracture
would finally occur after long-term usage.’

The crack problem is also affected by the final
inclination of the teeth. The excessive proclination or
retroclination of the anterior teeth and the increased
buccal root torque of the posterior teeth might enlarge
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Figure 1. The rectangular shape of wax at the middle buccal surface of posterior

teeth on both sides.

the undercut and difficulty to take the retainer off®.
Furthermore, the difference in thickness, materials’
type of the retainer and the parafunctional habits
affected this problem too.

In the previous study, Ahn et al'" tried to increase
the survival time of clear retainer by developed a new
type of clear orthodontic retainer that incorporates
multi - layer hybrid materials to improve mechanical
strength and rate of water absorption of the original
clear retainer. It consists of three layers; an outer
polyethylenterephthalate glycol modified hard - type
polymer, a middle thermoplastic polyurethane (TPU)
soft - type polymer, and an inner reinforced resin core.
The total thickness of the appliance was less than
3 mm. This new type of vacuum -formed retainer
showed improved mechanical strength but the
fabrication technique required more time, more
additional materials and more cost from the original
technique. Moreover the increased thickness may cause
the bite plane effect that impede the settling of the

posterior teeth after debonding fix appliance.

With the intention to increase the survival time of
clear retainer by facilitate the way for retainer removal
and reducing fracture, the purpose of this article is to
demonstrate the appliance design and fabrication of

a modified clear retainer for fracture prevention.
STEP OF DESIGN AND FABRICATION

After obtaining a dental cast, the outline of clear
retainer was formed. The buccal and lingual margin of
the retainer should extend 3 -4 mm from the cervical

and should be curved in the area of frenum.” Then the

Figure 2. A. The vacuum thermoforming machine and

B. the forming clear retainer.

Figure 3. Trimming the clear retainer according to the

outline.
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Figure 4. A. Rectangular - shaped wax was removed

B. the separating media was applied to the dental cast.

rectangular shape of wax was built up at the middle

buccal surface of posterior teeth on both sides. (Fig. 1)

The clear retainer was formed over this dental
cast using a sheet of thermoplastic material usually
polyethylene or polypropylene that is 0.75 mm thick
and a vacuum thermoforming machine. This created
the customized shape for the clear retainer and the

adjustment was not usually needed. (Fig 2.)

After the clear retainer was formed, the excess
thermoplastic material was trimmed away according
to the outline. (Fig.3)

Figure 5. A-B. Acrylic was added into the rectangular
shape
C. the retainer with acrylic is put over the

dental cast before the acrylic is cured.

After that the acrylic was added into the
rectangular shape on both sides of buccal surface of
posterior teeth to fill the space and strengthen them.
This procedure enhances the patient to put the finger
under the rectangular shape and remove the clear
retainer easily. To prevent the excess acrylic in the
rectangular shape, the template for the rectangular
shape (wax) was removed from the dental cast and the
separating media was applied. When the acrylic was

added into the rectangular shape, the retainer could
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Figure 6. The modified clear retainer. A-B. Pink acrylic were added into the rectangular shape on both sides.

C. Clear acrylic was added into the rectangular shape.

D. The patient can use finger to remove the retainer on the rectangular shape at the buccal of

posterior teeth.

be placed into the dental cast to make sure that the
acrylic was fitted to the buccal surface of the teeth.
According to the color of acrylic, it would be seen easily
by the patient. However, the clear acrylic might be used

in case of patient concern about esthetic. (Fig. 4 -5)

The final polish was done by using an acrylic
bur and pumice. It was cleaned by the antiseptic
solution and was ready to be inserted in patient mouth.
(Fig. 6)

DISSCUSSION

Clear retainer is one of the common uses for

orthodontic retention in the present day. This type of
retainer becomes popular due to many advantages.
However, some weaknesses were still present. There
are several articles that demonstrate the modification
of clear retainer to better utilization. For example,
Pithon'* suggested a modified thermoplastic retainer

by cutting off the plastic in the region of incisal and

Figure 7. A-B, The fracture and the crack of clear

retainer after long - term usage.

occlusal portion of teeth. This would allow relative
vertical movement (settling) of the posterior teeth after
debonding fix appliance. Ahn et al' developed a new
type of clear orthodontic retainer that incorporates



multi - layer hybrid materials to improve mechanical
strength and rate of water absorption of the original

clear retainer.

As mentioned above, one of the most common
failures of clear retainer is fracture or crack. And the
most common fracture location is between the lateral
incisors and the canines, especially in the mandibular
retainers, as patients often remove retainers using

these places." (Fig.7)

Patients usually take the clear retainer off by
lifting it at the edge. Every time patients remove
retainer with this way, the crack might happen at the
edge of retainer. Accordingly, clear retainer is modified
by created the rectangular shape as in Fig. 6 on both
sides of retainer to enable patients to grasp the retainer
and remove it more easily. These could prevent the

fracture at the edge of clear retainer during removal.

Even though this article had the intention to
increase the survival time of clear retainer like the study
of Ahn et al'' (as previously mentioned), the techniques
were different. The fabrication technique in this article
is more simple, lower cost, fewer additional materials
and little time are required. Despite the fact that the
fabrication technique in this article can use with any
thickness of thermoplastic material, the 0.75 mm thick
which is the most popular thickness of clear retainer
was chosen. While the modified clear retainer of Ahn
et al was about 3 mm that may cause the bite plane
effect which impede the settling of the posterior teeth
after debonding fix appliance.

However, this article is just the clinical tips
to introduce the appliance design and fabrication
technique of a modified clear retainer for fracture
prevention. Further studies are necessary in order to
assess the failure rate and survival time of this modified

clear retainer.

This modified clear retainer can be one of the
choices to facilitate longer time usage of clear retainer.
By using this technique to modified clear retainer,
the patient can put their finger or fingernail on the
rectangular shape which are added on the surface of
the clear retainer at the area of posterior teeth instead
of put on the retainer edge that could make the retainer

start to crack and finally bring to the fracture and failure.
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Variable Torques’

Clear Performance.
More Control.

Clear Performance
Fast and Easy _ T
Wire Changes |/ g
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www.accorddental.com

Offering the same crystal clear performance
with more control, Damon™ Clear2 allows you
to treat a wide variety of cases with outstanding
results so your practice and your patients can
put their best face forward.

100% CLEAR BRACKET BODY AND SLIDE
for the supreme aesthetics patients demand

SELF-LIGATING BRACKET DESIGN
eliminates the need for elastomerics which
stain and collect bacteria

FOUR SOLID WALLS

with improved precision slot for 2x the rotational
control*™ for meticulous finishing and efficient
treatment

INNOVATIVE SPINTEK™ SLIDE
for easy and comfortable wire changes

PATENTED LASER-ETCHED PAD
for optimal bond strength and reliability




