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Farly Treatment of Unilaterally Severe Horizontally
Impacted Maxillary Central and Transversely Impacted
Lateral Incisors

Supachai Lertnimulchai* Keith Godfrey** Rewadee Lertnimulchai***

This case report records the sequential management of a transversely impacted lateral incisor and adjacent
severe horizontally impacted central incisor in a Thai girl aged 8 years and 9 months. The treatment protocol
consisted of multidisciplinary management, combining orthodontics, surgery, periodontics and good patient’s

compliance. The treatment resulted in good esthetics and function, and good periodontal health.

Key words: Horizontally impacted, Impacted teeth, Maxillary incisors, Transversely impacted
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Introduction

The definition of impaction is tooth retention due
to an obstacle in the eruption path or ectopic position
of the tooth buds'. Using data of Hou et al, a calculated
prevalence among 8,912 child and adolescent Chinese
was approximately 1.09% for maxillary central incisors
and 0.38% for lateral incisors’. The available data did
not take account of the possibility of isolated subjects
having more than one incisor impaction. Kafle et al
found 1.8% prevalence of impactions of maxillary

central incisors among Nepalese orthodontic patients’.

Although the process of normal tooth eruption
remains unclear®, local and systemic conditions are
related to tooth impaction. Common local factors
associated with impacted teeth include physical
obstructions such as adjoining supernumerary teeth,
odontome, malposition of the developing permanent
tooth from early childhood trauma, scar tissue
such as with repaired cleft lip, and dilacerations'’.
Root dilacerations are occasionally associated with
tooth impactions and with history of previous local
dento-alveolar trauma®®. There was the possibility
of either of the patient’s incisors being dilacerated
following early trauma, or minor dilacerations as
a consequence of disturbance to remaining root
development during orthodontic retrieval of the
teeth™®,

Management of two complicated impacted
maxillary incisors in one patient is a challenge
because the treatment protocol requires orthodontics
combined and extended multi-surgical exposures and
excellent patient compliance. Early intervention before
completion of tooth development where possible is
preferred because of its potential benefits of retaining
the tooth with as close as possible to normal dento-

alveolar support and normal dento-facial esthetics’*.

The surgical exposure method is required for
artificial eruption. The window exposure or excisional
gingivectomy is proper for the impaction near the top of

the alveolus with wide attach gingiva, where the apically

positioned flap is used for narrow gingival®?. The closed
surgical technique is the choice for the impaction in
the middle of the alveolus or higher, close to the nasal

spine”?.

This case report presents the sequential
management of two unilaterally impacted maxillary
incisors: a transversely impacted of lateral incisor and
a severe horizontally impacted of central incisor in the

early mixed dentition.

Diagnosis and etiology

The mother of a Thai girl, age 8 years 9 months,
complained about non-eruption of her child’s maxillary
right central and lateral incisors. The mother said that
a previous orthodontist had suggested removing the
two impacted incisors but she wanted to retain and
correct the malpositions of the unerupted teeth. The
patient was healthy. She had history of trauma to the
maxillary primary incisors when she was 4-5 years old.
The panoramic radiograph (Fig 1) showed a mixed
dentition with horizontal impaction of her maxillary
right central incisor in a high position near the floor of
her nose and a transversely impacted maxillary right
lateral incisor obstructing eruption of the central incisor.

There is the likelihood of impaction of both maxillary

canines because of dental arch crowding.

Figure 1. Pre-treatment panoramic radiograph.
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The clinical examination showed an Angle
Class | occlusion, a straight profile, normal anterior
facial height, normal nasolabial angle, and unerupted
maxillary permanent right central and lateral incisors
(Fig 2). The space was sufficient for eruption of both
maxillary incisors (Fig 2). There was dental caries of
#é4d, #65 and # 84 teeth.

Her diagnosis was a horizontal impaction of
maxillary right central incisor, a transversely impacted
maxillary right lateral incisor and the likelihood of
impaction of both maxillary canines. The etiology of

maxillary incisors impaction may relate to her history

of trauma to the maxillary primary incisors.

Figure 2. Pre-treatment facial and intra-oral photographs.

Orthodontic treatment objectives

The treatment objectives were to (1) maintain
space for both maxillary incisors to erupt, (2) induce

the impacted lateral incisor to move to its appropriate

position, (3) induce the impacted central incisor to
move to its appropriate position, and (4) gain space

for maxillary canines.
Treatment alternatives

Immediate orthodontically-assisted tooth
eruption should be the first alternative treatment
because of evidence of its potential benefit in retaining
the incisors”?'. However, in cases of a central incisor with
horizontal position and great displacement, the parents
should be informed of the possibility of alternative
treatments, including removal of the impacted tooth in
case there is failure of assisted eruption, necessitating
artificial tooth replacement’. The treatment options
were explained to the parents and it was decided to
try to retain and align both impacted teeth. Firstly, the
closed surgical exposure method>” was applied for
correcting the maxillary right lateral incisor to remove
its obstruction to eruption of the maxillary right central
incisor. Surgical-assisted eruption of the maxillary right
central incisor was then evaluated after the maxillary

right lateral incisor was seated to proper position.
Treatment progress

A “2x3” fixed appliance (2 molar bands, 2 bonded
left incisors and one bonded right first permanent
premolar) was used initially to maintain space, while
facilitating eruption of the both impacted incisors.
Three months later, after anterior teeth of maxillary
arch leveling with a 0.018-in Australian stainless steel
wire, the oral surgeon surgically exposed the maxillary
right lateral incisor (Fig 3) and a button with ligature
wire bonded to its labial surface by the orthodontist
(author) with following mucosal flap closure leaving
the ligature wire protruding through the oral mucosa.
Orthodontic extrusion by elastomeric chains was
started three weeks later. When the maxillary right
lateral incisor became sufficiently exposed the button
was replaced with a standard bracket converting to
a “2 x 4”7 fixed appliance. The maxillary right lateral
incisor was moved into normal position in another

5 months using a 0.014-in copper nickel-titanium wire
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Figure 3. Closed surgical exposure of maxillary right  Figure 4. Progressive panoramic radiograph.

lateral incisor was performed.

Figure 5. Closed surgical exposure and button bonded ~ Figure 6. After elastomeric chains extrusion in four visits,
with ligature wire on maxillary right central the crown of maxillary right central incisor

incisor was performed. was partially exposed in oral cavity.

Figure 7. Progressive panoramic radiograph after Figure 8. After a small incision was performed to

elastomeric chains lasting four visits. uncover the labial surface of maxillary right

central incisor.

as an overlay (piggy-back) arch on the 0.018-in Australian One month later, surgical exposure with closed
stainless steel main arch wire. The patient was also  surgical technique for the maxillary right central incisor
referred for a panoramic radiograph (Fig 4). This progress ~ was performed by the oral surgeon and button with
radiograph showed the maxillary right central incisor  ligature wire bonded to the labial surface of incisor by
had spontaneously moved downward from its initial  the orthodontist (author) (Fig 5), followed by mucosal

position (Figs 1, 4). flap closure, leaving the ligature wire protruding through
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Figures 9. A. The maxillary right central incisor was moved its correct position

in 9 months after surgical assistance.

B. The periapical film at the end of treatment.

Figure 10. Post-treatment facial and intra-oral

photographs.

oral mucosa. The orthodontic extrusion of the incisor
by elastomeric chains to the ligature wire was started
after two weeks. After four visits, the crown of the
maxillary right central incisor was partially exposed
(Fig 6). The patient was then sent for another panoramic
radiograph. This radiograph showed the impacted
right central incisor had changed to a vertical position
(Fig 7). Then a small incision was performed to uncover
the labial surface (Fig 8) and the button was replaced
with a standard bracket converting to a “2 x 5” fixed
appliance. The maxillary right central incisor was then
moved to its planned position in 9 months (Fig 9 A- B)
using elastomeric chains and piggy-back arch wires.
The finishing arch wire was 0.019x0.025-in stainless

steel.

The total active treatment period with the
“2 x5” fixed appliance was 19 months. Because of the
likelihood of impaction of both maxillary canines, the
parent wanted to retain appliances until all maxillary
succedaneous teeth eruption. Nine months later, with
all maxillary succedaneous teeth fully erupted, the
“2 x 5” fixed appliance was removed. The patient
had gingival hyperplasia due to plaque deposit in the
cervical region of the maxillary incisors and was referred
to the periodontist for appropriate care (Fig 10-13). The
patient was suggested to wear a maxillary wraparound

retainer at least two years.
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Figure 11. Post-treatment panoramic.

Figure 12. Post-treatment periapical film.

Figure 13. One week post-treatment intra-oral

photographs after periodontal appropriate

Care.

Figure 14. Facial and intra-oral photographs 1 year

after treatment.

Treatment results

The maxillary right central and lateral incisors
were successfully aligned in proper positions.
Simultaneously, maxillary canines erupted in normal
positions. The periapical film of maxillary right central
incisor showed slightly shorter but otherwise normal
root compared with the adjacent incisor and maxillary
right lateral incisor had slight curvature towards its
root apex which might be considered a dilacerations
(Fig 12). Periodontal evaluation showed acceptable
gingival contour and adequate width of keratinized

attached gingival tissue (Fig 13).

One year after active treatment, the facial and
intra-oral photographs showed stable results (Fig 14).
The panoramic and periapical films showed no side

effects on neighboring teeth and their surrounding
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Figure 15. Panoramic and periapical films 1 year after treatment.

tissues (Fig 15). The periodontal condition was good
without any gingival recession on maxillary right central

and lateral incisors.

Discussion

There have been numerous published reports
demonstrating successful retrieval of one impacted
incisor’”". But reports of simultaneous treatment of two
impacted and displaced incisors for a young patient
similar to the conditions in this case report were not
found. The treatment protocol would be more difficult
and complicated than for one impacted tooth. It
may require a longer treatment time and have many
risks such as pulp obliteration'’, nonvital pulps**®,
root resorption”, ankylosis and loss of periodontal

attachment®*

. However, the prognosis of tooth
impaction depends on the position and angulation of
impaction, degree of root formation, and the space
for eruption of impacted tooth®®. In this patient, the
prognosis of maxillary right lateral incisor was good,
while the prognosis of maxillary right central incisor
was less certain due to a horizontally position and
close to floor of nose requiring more surgical trauma

interventions®.

Spontaneously eruption of an impacted incisor
tooth after obstruction removal has been reported in the
literature®?’, but mostly with vertical impactions and

only with obstructions in the way of normal eruption.

In this patient, the horizontal impacted maxillary right
central incisor showed some spontaneous movement
downward after the obstructive effect of the maxillary
right lateral incisor was moved to its proper position (Figs
1,4). The possible explanation of the spontaneously
downward movement of horizontal impacted maxillary
right central incisor may relate to provision of a better
eruption pathway following movement of maxillary

right lateral incisor.

In this present case, the chronological age of
lateral incisor at initial treatment was almost 9 years.
There are possibly 2 years for continued root formation

until age 11 years®®

, with more root lengthening as
seen in the present case (Fig 7). This might be the
reason for slight curvature towards the root apex of
the lateral incisor during it’s repositioning, and thus
be considered as a minor dilaceration. The extruded
central incisor showed only possible root shortening,

but no dilacerations (Fig 12).

The closed surgical exposure technique is the
treatment of choice for the tooth that is impacted
in the middle of the alveolus or higher, close to the
nasal spine™”. This technique also provides natural
tooth eruption and produces the best esthetic and
periodontal results*. Both impacted teeth in this
report were treated with the closed surgical exposure
technique. The careful surgical procedure was intended
to minimize bone loss to enable preservation of normal

gingival attachment as the tooth erupted. Achieving
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favorable outcomes for such young patients requiring
repeated surgeries depends on careful patient-clinician-

parent counseling.

Most reports of treatment of horizontal maxillary
incisor impactions have recommended bonding the
attachment on the palatal side to avoid excessive
labial bone removal’'*'**°. Some authors reported
two stages of surgical crown exposure because of
need to change from initial palatal to later labial
bonding™”. In this patient, after surgical exposure with
minimal tissue removal, labial surface bonding could
be performed thus avoiding repeat of surgical crown

exposure.

Various attachment types to tie with ligature
wire have been used, such as bracket™? pin®,
tube™", button™**'***?? drilling a small a holing the
incisor'®, a twist-flex with drop-shaped'” A button was
used as the bonded attachment in this patient because
it has wide bonding area and is easy to tie with ligature
wire.

Orthodontic treatment in mixed dentition often
requires the modified with “2 x 4” fixed appliance™'*"**',
It is advantageous for a child since it dosen’t require
compliance during use, apart form maintaining oral
hygiene. To obtain the sufficient anchorage, bonding
to right first permanent premolar and first permanent
molars were used in this patient. In the present
patient, the orthodontic extrusion force was performed
using an elastic chain with a stiff arch wire (0.018-in
Australian wire). The 0.014-in copper nickel-titanium
wire overlayed onto a stiff arch wire was continued

for tooth alignment™'®**#

. The overlay arch wire
technique was a simple and effective method to align

an impacted incisor.

This patient with two complicated maxillary
impacted incisors was treated with orthodontically
induced tooth eruption in the early mixed dentition.
The closed surgical eruption combined with modified
“2 x 4”7 fixed appliance achieved a stable occlusion

and good periodontal health. The facial esthetic was

5> ooulau fnua 9awu UR 8 0.2 2561

restored without any artificial teeth replacement.

Conclusion

A multidisciplinary approach in the early
mixed dentition for combined correction of a severe
horizontally impacted central incisor and a transversely
impacted lateral incisor for a child patient produced
the satisfactory results; good esthetics and function
and good periodontal health.

Early intervention, appropriate surgical exposure
method, effective orthodontic traction and careful
patient-clinician-parent counseling are importance for

satisfactory outcome.

Acknowledgement:

The authors are grateful to Dr.Duangporn
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Pierre Robin Sequence: Current Trends in Treatment
and a case report

Aweekhun Thanasansomboon* Wipapun Ritthagol**

Even the incidence of Pierre Robin sequence that is a congenital anomaly has been estimated to be
1.2 per 10,000 births, the clinical triad of Pierre Robin sequence characterized by mandibular hypoplasia,
glossoptosis which caused an upper airway obstruction, and u-shaped cleft palate can be potentially
life-threatening problems of infants and neonates. Early detection and proper management can reduce the
problem and save the lives. This article presents some of updating information of Pierre Robin sequence
emphasizing on treatment modalities, orthodontist’s role within multi-disciplinary management and a case

report.

Key words: Pierre Robin sequence, Mandibular hypoplasia, Glossoptosis, Upper airway obstruction,

U-shaped cleft palate, Treatment modalities
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Yuoslsuuy @maud (Pierre Robin sequence;
PRS) 1umnuRausndud dndefidannnuiainaing
AnUsnfBuusnifiessgrafienfio vinsslnsanaasynses
(mandibular hypoplasia) ¥ilaunnlunadumdsusna
A (glossoptosis) LLazLﬁ@msqmﬁy’umqLauuwha'auuu
(upper airway obstruction) Lammwﬁﬁ%aﬁaﬂ’i’l ﬂfjumm'ﬁ
Yuos 15uus (Pierre Robin syndrome) snasnaeuas Pierre
Robin' tngemanidosuinyinfaaalud a.m 1923
ﬁlﬁa%maé’wmzLa‘wwLLazmmiﬁﬁ@Jﬁuaaﬁﬂ’;mduﬁ
wnmsnuaznsnusniantilasunisguasazShwinng
AnUsndfanan axflanudsarienisiinanizunsndeou
fisuuse leun nsegladgn anweindwinlunisli
9113 M3drdne s uariilonadeTings uneudl
Jallinguszasdifienumuanudifsafuaive szute-
Ingn Enwaznsrddn srudansquanazitnisinui
wnzandmudasnguiiiouusnifelasfiuaningnis
(interdisciplinary team) Jsfiviununngidudruniaves
lagdunumguaduasuguamdesiin uaglinissnwm
ANRRUsARTINUU AN iy waznszgnunsslng

1. @IKqIovnising

Yuoslsuus Fmoud WDumnuiinusniivesnszgn
nelvandsweuagluntusiniiandlaiaunsassyae
Ao I a o ] a ad &
P¥mauInAnIntadele wawelrAuRaUsnAtduna
11191nUa3w570 (multifactorial disorders) bown Uade
maugnIsuuazdadensdwindeu lnggUieniianuie
UsnAdlagnumnuRaUsnawandavedluntineagnelvan

Aswruinadudiudesuuuidungueinis (syndromic)
fnazduius dudadeniaiugnssy dlreg19ve9A7Y
AnUsnAmaiugnssulungudl WWud nafaansfindsnd
vasguuulaslulonsenie dnsnateiusuesdu COL2AL
(collagen type Il alpha 1 chain) %JWUIUﬂdmaﬂﬂﬂi
Stickler syndrome’ ¥l#ietfeiReiuinUsniinnis
goydeanuaiunsalunisasguveseielzsie g uiansdl
Fohoradunanssnunnsitaunfiausniveanduile
(muscular dysgenesis)’ :ﬁ'mam'amié’ugﬂmil,ﬁzgt,l,azl,l,m
mstedouiindunihvesnsslnsarsilivingslngans
finswsyiulatesnitusnd duwanslumsned 1° v
FUnefilsimusiuiunguennts (non-syndromic) fifissnay
IN33bNTA1AT Y NIRRT (isolated) UazLAnaIN
Sviswavesademedanadonunnnintademeiugnssy
lngdullvgruininainnisiinzusenugenigluungn
thlugnmstavnamsuiuasuinlasianzviniefsusves
feaulunsIitNeIyTening 6-12 dUav vilvisigeu
Lufinisususunusdswelvtnean dmalisiiunug
nsggnuINssinsaedensgnnalinuninen tAnn1siasey
n30999NITNUINTTINTANRILLT WU nnzhadides
(Oligohydramnios)’ LAEAILNSHIATTA AR (multiple
pregnancy)”” 1Uusu

otdlsfinnu Meaesafeinasiinnuiiatost
amzBueslsuus Bimud fnuludiheusazse uaziilesan
amrillagdnlngfinaglinusufuauiausniusse
vinudu 9 widunmeanuiausnifiindedies 3aaas
Fonameiih fenud ununsBendnunsduie ndueinis®

=] ! = ' o a =~ eq
MA1919N 1 ﬂﬁqmmﬂﬁ%W‘Ui’mﬂUﬂ’]’wULLEJﬂiLL‘UQ YLAIUY

Table 1 Syndromes with Pierre Robin sequence’

ANURAUSARLUUNGNBINTS ¥n35lNTENRTYNTaY waulng ANWULNITANLNDANINNUTNTTH
Stickler syndrome i Y LA
Velo-Cardio-Facial syndrome i Y LA
Treacher Collins syndrome Y Y LAl
Nager syndrome il X wunseney (liluueow)
Hemifacial microsomia 13LAEN fvelud -

Trisomy 22 syndrome Y fnseladl ngeelnlyy
Down syndrome il fivselud nsoolaly
Kabuki syndrome i i LU




013AMU su:aIsauysru na:3nIwssnu qnsnna

=p.

U

€aNl

1 UaAINYENIEYNUINTTINTAUITYNTOS

M9inn1zkesTsuus iaanud Buusnunainnnsd
nN3EANYINTIINTEAaTeYNTea (mandibular hypoplasia)
(Ui 1) dawalidugnduliegdundsuiinune
(glossoptosis) drulauauazanasnsiudUanaedes

5> ooulau fnua 9awu UR 8 0.2 2561

(epiglottis) wagH1¥anasudssvzgnnaasludane
madumela sldmaiumsladuvuianisgaiu
(tongue-based obstruction of supraglottic airway;
TBAO) munduddu® * uenanifesaz 90 vesiihe
nauil amnsonunmzmanilng (cleft palate) Saude
Tnofmaulmadnuluguasnngdasuanidnuusians
\Jusesuenimaugudiy (u-shaped cleft palate) uansing
Nnsesusnmaulylasyluiidugusad (v-shaped cleft
palate) SufinandrusundsiuogSonunsdudumnu
(palatal shelves) iliAnn1ssununisieutunsenans
iijwéfsuﬁummunaagﬁ (secondary palate) au
pssinouteeATIATENING 10-12 dUnsi Defiordu
s3e¥IngR (critical period) ¥aensiaiayvesdiumaunda
viliAndumaulninhadnuaesy (Ui 2)

2. s:u1adnon

31NN5EUNITAngUANsalA1IsTLeTlswus
s azuandrsiululuusiasUssme Ssagtuiudade
Mtluudaznisine Ioun szduvesnisUseiiuuaznng
nsrafanseeiUae’ nsdrsaalavdiulvgazidunisfine
Tunguuszvnsdilaifinguenissansae (non-syndromic
Pierre Robin sequence) wudmnuuanmesEwinadewi
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Table 2 Incidence of Pierre Robin sequence in the previous studies

andudi #7338 () aaudiAne szezaniiane gunisal (sia 10,000)
1 Printzlau 8z Andersen (2004)" LAULISN A.A. 1990-1999 7
2 Kallen wazagnz (1996)" AunuALLAE f.A. 1988-1998 1
3 Bush waz Williams (1983)" uosNARBILAUA  A.A. 1960-1982 1.2
4 Vatlach wagmaz (2014)" oI f.A. 2011-2012 1.2
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way Anz’® Alalinnssnululsmenuianiuasung Smin
YOUWNU T8I W.A. 2544-2554

3. misassqnadryrinwunivnaun

dnvazameididyesUionitzdueslsuys
Fiaaud Aonsfienady Tunduniiouun (birdlike face)
wazinanilnd 1iluganuidsgevesniafinnisgaiumis
wumela Ygunismglagiuin saudarnueinaiuintu
nslorns fuumnddauatanudnduiiveddlalunis
Gmﬁ]LLaﬁﬁaﬁTaizﬁummguu,swaaﬁmumma"nf FIUR
mslinssnwthelsiedamnuazgndeaiietdesiuns
\Annnzunsndeusiie o fenadudunsosedingUaels

3.1 NsoaNUNWIGUKIYT

amensgatumadumeladiuuy lusefidy
Juuss mnlilasunsudluegnesings e1aviliguae
FeTindeunfonisn suddinsesaduladaniisni
ﬁqﬁmmamiﬂaﬁLﬁmmﬂmiqmﬁgumaLﬁuma%dauuu
Aavnsnduntoudustisnaiiy gmsuansddny iy
fusd Aemsflidansuvnevdu egdlsfinu ermsuansil
wuiilea¥osay 50 vouthenyTueslsuus Tiaaud s
gafumadumeladiuuuiniu® fudu fuwmmgduu
G’faammLLasmmsaﬂizLﬁumwmiqmﬁy’umqLﬁumsﬂﬁ]ﬁ
Idgndesismneniunasiiu sadsaninsnidenisnising
fumnzauiledastusunmefionnifntuanmangamela
lABRNILYIUINANDS 2 Ihsundnaen’’

N1INTIYANBULAURAUTNANINIBINALAY
disinenlagseuniaifunisladiuvusgnsazidun
Tnalawzsuwmiuinadavauiemusniuegunn nsds
ATIFeNsaenndes viinanesouiidesiiuayn (flexible
nasolaryngoscopy) mmzﬁﬂmagjsluvimauﬂfﬁ (prone
position) ¥NUOUMINYIIU (supine position) T IUDU
AzlAg (elevated side-lying position) aga1u1TnUsziiiu
ANFULIIVBINTAVLALTD AUl uuule ™

UBNAINT N1INTIINITUBUNAU (polysomnography;
PSG) falun19m379119531U (standard investigation)
wazdianuudedelauiniian” dmsuldlunisidede

HUlen1snAdidnwuzidgsianizniaiuneglagany
Ydenau (obstructive sleep apnea; OSA) kazUsziiuAIw
JuusIvaanMzaInaals egslsimuludagiu fawidn
) & aadad i aa o
nsnanIsueunduasiuisnanganldlunisitdadenas
UsiuAIINTULII09N1IENTRAN UN AU s la v
wau uidadinveansnsaviail Aednludesingunsal
ATIINITUBUNAUMAINATINTUAIUIA ) NITWNIUAADA
& o8 v & A 2 & o 9 v
adu hligUaslaeamziinnsnusannaniinaglaly
AMNIMNBlUNIINTIA

3.2 ADWNAUNTUNISTROKS

Taymanwenadunnlunishiuuuazansewns dany
TudnmandifiaufiaUsnidieafunisgadumadumela
dauvusanfunnzmaulng Sududnvarnienadnd
dduosiiionnzueslauvs fand 1omnnsiinng
wanuluavinldmsnldaiunsaasieussiuau (negative
pressure) lugesuinuargaun Wunaliussgauuainve
udeUszAvsamly Sautumsiiaunnluogdumda il
Aundousiannauasinviounilegdumldenn® Ui
ihusiimsngaldasdos dwalimsndndudesdinau
Tunsgauuisiazaauarilomadidnuuldine uonand
Jaymnrsmeladruinagyilimsnlanasnuannnanusni
yilsisdnmilesdne 1letfnsaudunislasuarseinisi
T NEINaADAIUADINITVOIT NN1YILAINARDNITLAT Y
Wulaunnsesuariidunsedeaunnvaansnle

n1sasaiinAnfidendiunlduseifiun1ienis
Thonumisaiuin laun nsesianiesidinelaenisnauy
asfiuuasuazgnisndudsiaiouenasdnglelsalad
(videofluoroscopic swallowing study; VFSS) wagn1sg
anwazn1snaulaunslindesdss (fiberoptic endoscopic
evaluation of swallowing; FESS)* Tag VFSS fiatlunns
p3anAsgIu §935da v Uaendueimsiinauuds
wuBsuudeenmdsdiduszes o ildaunsausedunis
nAuesithouuusiaiiedld ogdlsfinmm sl
m’mé’ﬂwmzLﬁa@aﬁagﬁnmmﬂLaumm'ﬁ WANF9AINTS
FESS fidunisdesndesriuaynidnluvivlfanunsaiuuas
Usniiludnwanilofelussuumaiuemsly
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Wasnnsguan Uign1islueslsuus diadud
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wazihsyiudusvernatsnuunnanzseds fuiudl
amIngn1sAsunumadrdglunisinaunuiazauagUae
safuegraussiniuiielinavesnssnuiafian lenns
Shwmeiunnssuazuenasuslavasdunluimitessly

4.1 misQuanwIdumgia

N9UsziuTERuATLLIITaINTA R UM LAY
meladuunazgnasalasunnsfuanInaaon wumng
msguanarn1snyEeinaeisluogfuminsuistes
ANUAAUINA LAl

4.1.1 n1939an158UUUTEABY LAen19innI
(positioning) Tvin1snagluvitueuadn (prone) vievinuey
AzuALiouAIwEn (semi-prone)® axiluisn1ssnwiusn
P a U 3 aa
el anadumelalufvasannisninddayminas

ganumsiuigladuuuilisuuse Inedslagaeril

pnsslnsanannumsdunimdoufuiulylugady
madumeladiuuy egrdlsfnu wadainszsildides
FrariluftasmanuazeniagUszidiuntizmsgaiuma
Wumelavionneunsndeudu q fenaifatunnumyld

4.1.2 msldviallanadunelaviialdnieayn
(nasopharyngeal airway; NPA) HuaSdnansardudaun
fionavsutunmsdavindlenisdavinfiosed1uiieald
Usgandualisane® launisdeavetlaniaiuniela
suvnegayn fuanevienaaslauduuazogmiosonUn

1 =
AGRNSEN

413 msirdasnssunisniiinisgatuniaiy
M lIEIUUNTZAUTULTIUIUNANEITEAUTULTININ N3
Snwieidasnssuazduitivanzan dwiSnsindn
wuuladududeusziiuainseduauguusinedsinis
01g5{Uas TuisnnudsaronnzunsndouainnisHise

¥
[

! aa
LOIREIT PANU

v
a a vV a

4.1.3.1 a1skfaatBuaufanusSuRUn
(Tongue-lip adhesion; TLA)

AsHnFAeEadulsauduasd LM
(anterior ventral tongue) WusuHU a1z dmsu
FUaefiinisgatureamiaiumelasedundslauiu
(tongue base)” figndszasdifietlosiulalvaunnlugasu
maumelanieniunds Frevilidesmadiumeladiu
vuusnamdlavauniiety egalsfay anzaudnuia
(tongue dehiscence) uaznsiadoulvvesdudigniaia
sazndu Tuilunadrafesainnisiinanisd

4.1.3.2 A13HIAALNBEAN9YEIENTEAN
91n55bN58198 MR uUnE1 (Mandibular distraction

osteogenesis; MDO)

M3HfiANE1IYBINTEYNIINTTINTAN 9
Fnsasunsegniuanlylvinugesieildannisbanis
nszqniigndausnsananiulegiedn o Bund1 faunsndy
p9avilolallda (distraction osteogenesis: DO) wuidunis
Snwimadenlulagtudwsuuiledyminszgnuinsslng
arundnunguiunsgatumadumelassduani
suussnaviedunane® Tnefissaugiaeiitiauenns
Hedesilodnnnawernszgnunssinsaaimiafiumii
wuuaesdna (bilateral distraction) lums$nwiniifiane
gafumaiumeladuuussdusuusinnszgnnssing
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A48 FIHI1891UNITTN BN IULANNITA ey

wwinte?” ® laagradunadisa

Jarvein13¥ieidaniaiunielaneis
faunsndu ooafilewiia Aeanunsandeulnssadiansegn
ynsslnsaranduniilduiinmunn lusasiidodeseu
mmmﬂ%’wawalﬁmmmiLﬂﬁwuﬂmﬁ%mﬁwmmz@ﬂ
1n351n5 vilianlananisAundumunyuiunaunis
$nwn® edndlsfiniu FFnisdsnaniddedidnlunisaivau
fiemsnsinvenensegn dlonainnisideninfues
sgridunszgnieuviaiinmssiolifia (nonunion) ves
Funszgn® Bnstavnyiludinin nismauunisndausy
fumiadudafindmiugunsalisvenenszgnidudsdidai
msfiansan Lesaniaaunsniu eeafilowniida dlona
yhanemieiluuwvifimaaiamieiiuiiidaen’®

4.1.3.3 n19:912A1 (Tracheostomy)

Juaefiinnggatuniafumeladiuuy
seAusuLssnauldatusamelaniayn nssnwven
vosfinenngisidudondamaiumelalnenisinge
Wneasnarlavievasnaunefideni o nd i
Ao iiletaeligUhsanunsamelaioneniminuvasna
Widgueald  Geuddinisienseaeanidunisdaeile
yadumelaiBuila uegnalsfionn n1s¥nuIslallévile
vnsslnsanadifinisieiaynsesgaudle wﬂummwaﬂ
yosdymniseatumadumeladiuuy uenaind mn
fignianzasuadldvionasnaunoaziilonaldsssienisiin
Jandniavuazinide dsdeidunnizunsndouiizuuss
WAz UATIERDTIN



fitaeudSiremsinmamgnisgariu
maumeladamunluusiay s Aensfiinanusaegluvii
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4.2 Mslions (Feeding management)

faodinfitinngTuaslsuus Sinud fhaswunne
nshienmsuagnisndudiuin gauadndudesdiewmie
sawmafianisdaviluvaziiniulszniuenms lnenisdn
IﬁLﬁﬂa&JIuﬁwﬁﬂ (upright position) niuazAofmswie
fumthidnties Madnvindnunzdasdisannisanlufumds
yoanszanInssinsauagau daglifinsimionmaidn
graoneInisuaranniIsd1danamsmsiumelala”
swisnslgunsaiiadunislusftarnsoduiuaiiots
mnlurazaald Moy N15ldrIneIMTaLUesTHIY
(Haberman feeder) azaninsatasasiunisivavestiu
yaurimsnliigauaztisususnnisivavesuusiuainy
anunsan1sgavenante™ dmsunislduiulamanuiiien
(obturator) Fuduitanifesiuisssanawlunisdae
manlfgaundufiinniu® esannsiitymnismela
slsmannauiinldoensunisldmnuiien ludaumsl
91N IUN@ RIS (nasogastric tube feeding: NG
tube feeding) AslunwIninistiemdeaavinglunsd
Adnlaiannsnfuusenuemamainvieldfuems
metnladifisameannistiemdeneiseu 1 vamun

5. N1SANISNIVAUANSSU

LY L U a L2

unumaasiuawnnglunisguagUisn1izdues

T5HUS FLAIUTANUNANAITSNWILUUANAINGINTT ey
SnuaznuaNuRaUsNAsInalul

5.1 Ma:wanulkd (cleft palate)

iodaasuligvisnzimaulniileniavesnns
wouazmslaBuiiiulsnd dnfumnidunsidaaiuaing
wnuldauindanaonldisuiilviazdadunad (113
HfinUnnaulnikuusTesusnIgnsenlalugisenenau
12 1fiou) og1slsfinnu fUsnnzlueslsuus Tiaud i
HymeunmsmelasnfudesUsadiumsilumisaudion
lUdiundenlenisdesndemnaynney uaglialsvinnig
Wugenummanulnisuiuly iesanansunsndeunds
nsidn Aetlgmmiadumeladiuuugngadu Slena
Huannfuannmsuanesiuuasnay AsiansaEin

Yomaulyilugieeny 12-18 o™

5.2 N12:31NSSINSANINSTYWSOV 1A:NS
Aududausna

TufUaedifivnnsslnsaradnuazeynoslufund
nadenisnsdnuilaszdutussozmavesnisiniadon
n5EANYINTIlNTAIAIUNE ogvesiie sauiany
suLsweInzgatunaiumelanneinssingaiadn
silsaumnlugafumaiumela

nsdlfUanindifluunnvinssinsansiiausniisesu
toufisuunans mnmsmsinuiidugauafinie manszdu
1n35LnTaN IR AUIALIMIATUREIBASAALUAS
N13L93eYLAULe (growth modification)™ >
Lﬁﬂé’fqﬁmm‘%@y@ﬂmagujiuizazﬁ’l,wﬁwzﬁmiLaf%zylﬁuim

LATAITYINIUVEN

g9enUeIBRs YR UG (peak of pubertal growth spurt)™
ogdlsfinny YSmunisivdsunvasastusudnenin
Tunisiasgivlagiunszgnuinssinsveunazynna
Feonaviliinanisinuifioenunliauysaisudusodiang
uilvarufinusnidrenisindnuinsslnsdnaduderiae
nuAN1SAsYAULE DI N1TAaLUasn1ssyLAule
fanardufisanisnseduninaiyivle liawnsouia
guenssinsifivwelvgninvunailasiufindsldegns
RPN
vnsslnsardluiieniandeudiasanssamfiunisvsulunis
sumds vilviansegaeelumssnunds fuidudnanmguils

0 yanandmngUlsdsukuunissaiulaves

fismsnnmafinrwinvesnnssinsansdieiznisdaulas
nsasiule” waziludeiuddglunisdadUaeeen
PnMadenn1sinunsd WewnadesdledauUanis
193y70991n55b3819 dnduasulivinsslnsaanyuly
MUV NSy
dmiugUaniiniivinssinsarsfivuiadnunn 4
sumdansslnsasgluaumnas sauduiinzmelagiuin
N1sneNeIuNIEAUNTRsYRulnalignia sy
nM3fnwdeisRaunsndu eeaiilondda® uaznisHndn
ﬂix@ﬂ%ﬂﬂiﬂﬂﬁﬁ’mﬂzﬂam%}’m (bilateral sagittal split
osteotomy: BSSO) Tuszezusnifioimdausmunisanys
Fumtihazgninisuduiumamsdnuudessu

NNIBNUNSENTEILIN SrfiansunEenitnig
Snwmuszermansdniadeunsegnainsslnsuimisiu
v lusefidudufoundounsegnuinssinsansansu
wiannndt 6 Seduastulu® “ makidaedeunssgn
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ynsslnsaseonmmsuniviuil efedevlasseu
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Comparison of Class I Malocclusion Characteristics

Siritida Pongsupot* Supanee Suntornlohanakul**

Abstract

Patients with class Il malocclusion were one of the most common patients seeking for orthodontic
treatment. Diagnosis of class Il malocclusion normally based on upper and lower molar’s relationship according
to Angle’s Classification. This method appeared to be simple and convenient for clinical evaluation focusing
only on the relationship between mesio-buccal cusp of upper first molar and buccal groove of lower first
molar. Upper incisors inclination and overjet were also used for diagnosis. Angle’s class Il can be divided into
2 divisions which are class Il division 1 demonstrating upper incisors proclination with increased overjet and
class Il division 2 demonstrating upper incisors retroclination with decreased overjet. According to several
studies, Angle’s classification had some limitations influencing inadequate data for treatment planning. Not only
normal variation between individuals, but also some pathognomonic characteristics of class Il malocclusion

that had been neglected.

The objective of this article is to present and compare characteristics of class Il malocclusion in all 3

components; skeletal, dentoalveolar and soft tissues ; being a guideline for further individualized treatment planning.

Key words: Class Il division 1 malocclusion, Class Il division 2 malocclusion, Comparison
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An Overview of Invisalign®

Priyakorn Chaimongkol* Bancha Samruajbenjakun**

Invisalign® is a sequential aligner therapy, which is widely available and popular nowadays. This technique
represents a new orthodontic treatment option for patients who care of esthetics. With the advance of computer
and technology, Invisalign® can be fabricated in a large number and has high accuracy. Thus, this appliance is
practical for everyday treatment for orthodontists. Although this appliance was recommended to use with mildly
malaligned occlusion because of the limitations of appliance, nowadays this appliance has been developed
for the more complex malocclusion. This review is intended to present the overview of Invisalign®, such as

indications, advantages, disadvantages, clinical application and also the development of the appliance.

Keywords: Invisalign, Clear aligner, Orthodontic appliance
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Introduction

Invisalign® is a modern technology developed
from positioner appliances. Kesling' introduced
the tooth positioning appliance for refining during
orthodontic finishing stage in 1945. After basic
treatment with fixed appliance was completed, a
positioner, which was a flexible rubber appliance, was
fabricated on wax set-up. Since this appliance could
produce minor tooth movement, the advantages were
reducing the space left after debanding, artistically
setting and also retaining dental position. Moreover,
Kesling predicted that it would be possible to obtain
major tooth movement by using positioners that
were fabricated on sequential models of progressed
tooth movement. In 1971, Ponitz’ invented invisible
retainer fabricated from prepositioned teeth on dental
model and found that it produced limited tooth
movement. After that, Sheridan et al’ developed Essix
appliance in 1993. This technique was accomplished
with interproximal tooth reduction and sequential
alignment with clear retainer. However, a disadvantage
of this technique was time-consuming because new
set of impression and model were required every
visit for sequential tooth movement. Nowadays,
prediction of Kesling came true because of computer
technology. Align technology has been developed
for orthodontic treatment practically.” Nowadays,
Invisalign® has become altermative treatment options

for adult patients.”

Indications

Invisalign® appliance was indicated to treat
patients with mild non-skeletal malocclusions.”
Joffe® suggested that the most successful treatment
was obtained when treating mildly malaligned

malocclusions including

- Mild crowding and malaligning (1 to 5 mm)
- Mild spacing (1 to 5 mm)
- Deep overbite (when deepbite can be

corrected by intrusion and proclination)

- Non-skeletal constricted arch (expansion with

limited teeth tipping)

Moreover, Invisalign® was suggested to treat
malocclusion which need to be corrected by slight
tooth movement in antero-posterior and lateral
direction, minor interproximal reduction, or by lower

incisor extraction.

Contraindications

Joffe® also instructed about the case that should

not be treated with Invisalign® :

Severe crowding over 5 mm

Severe spacing over 5 mm

Skeletal discrepancy over 2 mm

- Severe tooth rotation over 20 degrees

Centric relation and centric occlusion discrepancy
- Anterior or posterior openbite that need to be
closed by extrusion
- Teeth extrusion
- Severe teeth tipping over 45 degrees
- Teeth with short clinical crown
- Partial erupted permament teeth

- Arched with multiple missing teeth

However, nowadays, many studies reported that
complex malocclusion could be successfully treated
with Invisalign®." Invisalign® could correct crowding
with mandibular incisor or premolar extraction, deep
overbite, ectopically positioned teeth and rotation.
Moreover, it could distalize molars and extrude incisors,
which has proven to be one of the most difficult

movements to achieve by using clear aligner.’

Advantages

Invisalign® provides ideal esthetics for the
patients who seek for orthodontic treatment with
invisible appliance, however, good compliance and
cooperation must be evaluated. Moreover, the
appliances are comfortable to use because they are

easy to insert and remove.* '° It is much less bulky



USeins sguona lla:urysl a@1soodluryona

and obtrusive compared with conventional fixed and
removable appliance."' Since teeth were moved around
0.2 mm, subjective evaluation of patients showed
that less discomfort was found in patients treated
with aligners compared with fixed appliances." Speech
has rarely become the problem, although it is usually
affected for 24 hours to one week of treatment.” **
Removing aligner during eating and cleaning, patients
can continue eating without restriction.” It can also
provide better oral hygiene because the appliance
does not impede oral hygiene procedures. Thus,
the risk of decalcification, gingivitis and periodontal
problems could be reduced. “'*** Moreover, special
care of aligner is not needed, brushing with toothbrush
and toothpaste is sufficient and aligner have to be
changed every two weeks period. For orthodontist, this
technique can reduce chair time'® because only minor
procedure is needed such as bonding attachment or
interproximal reduction. Comparing with conventional
appliance, less frequent visits is needed with 6 to 8

weeks instead of 4 to 6 week intervals."

Disadvantages

Although, Invisalign® can be used with many
types of malocclusions, Invisalien® alone is not
suggested for severe skeletal discrepancies treatment.
Orthognathic surgery and fixed appliance could be
used combined with Invisalign® to correct severe
skeletal discrepancies.” Moreover, previous article
showed that Invisalien® was only about 59 percent
effective. The accuracy of certain tooth movements,
such as the upper incisor torque and the premolar
derotation, were less than 50 percent effective.
Kravitz described just a 41% mean accuracy of tooth
movement.' In addition, posterior openbite was
reported after the use of aligner due to lacking of
occlusal corrections that was not fully incorporated
into the virtual treatment plan. Another reasons was
related to unfinished corrections, which was a primary

factor in developing anterior interference."
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Previous study reported that Invisalign® showed
inferior outcome than fixed appliance. Using ABO-OGS
score, Invisalign® did not treat malocclusions as well
as conventional braces. Invisalign® was especially
deficient in its ability to correct large antero-posterior
discrepancies and occlusal contacts. The strengths
of Invisalign® were its ability to close spaces and
correct anterior rotations and marginal ridge heights.
The Invisalign® group lost 13 OGS points more than
the braces group on average, and the OGS passing rate
for Invisalign® was 27% lower than that for braces.*
However, the overall improvement in OGS scores
indicate that both Invisalien® and fixed appliances
were successful in treating Class | adult extraction cases

in this sample.'’

Previous study compared post-retention dental
change after treated with Invisalign® and traditional
orthodontic treatment using fixed appliances. The
result showed that the change in the total alignment
score in the Invisalign® group was significantly larger
than fixed appliances group and found significant
changes in maxillary anterior alignment in Invisalign®

group only."

To obtain the greatest result, patients have
to wear aligner around 20-22 hours a day. Good
compliance of patients is needed when using
Invisalign® for orthodontic treatment.” This appliance
is not suitable for patient who has teeth with severe
undercut' and partial eruption of permanent teeth
because short clinical crowns could not provide
enough retention."” After set of aligners was made,
orthodontist has no ability to modify the aligner. If
treatment plan has to be changed, new impressions
will be needed for new aligners and that can be
costly. The lag time for plan formulation and new
aligners fabrication could take 2 months and this
can lengthen treatment time.® During treatment
procedure, anatomy of teeth cannot change thus
restoration should be performed before treatment."
Consequently, well treatment plan is needed before

appliances fabrication. Furthermore, these appliances
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are transparent thus they are prone to be misplaced

easily.” "

Clinical application

Patient preparation and orthodontic records of
Invisalien® appliances are similar to treatment with
conventional fixed appliances. Pretreatment records
comprise of panoramic and lateral cephalometric
radiography, oral impression, bite registration and
photos.” Precision of impressions is important thus
the impression materials should be polyvinyl silicone
material or polyether material. Maximum intercuspation
position should be recorded by using silicone bite.
The innovation of Invisalign® is scanning and imaging
the high precision casts made from high quality and
accurate impressions. Then, 3-dimensional models
will be duplicated form patient’s teeth and will be
used for treatment plan developed by orthodontist
and translated by Invisalign® technology.® Nowadays,
direct intra-oral scan is used to eliminate error from
impression step and to obtain greater accuracy.' All
data must be sent to Align technology in California
to create virtual models from malocclusion and
correct with proprietary 3-dimensional CAD-CAM
technology. After that, orthodontists can download
virtual treatment models through a program called
ClinCheck® and re-evaluate the treatment plan
by tooth movement from initial until obtain final
dental position. Orthodontists can request for plan
modification, aligner design, selection of attachment
and other items, such as precision cuts for using elastic
and button cutouts for using bondable attachments
to teeth surface, until obtaining precise and satisfying
treatment plan.”®'" Computer images are converted
to series of physical models and these models will
be used for aligners fabrication using Biostar pressure
molding machine (Great Lakes Orthodontic Products,
Tonawanda, NY)." After series of aligners are made, plan
could not be changed. If the plan must be modified

during the treatment process, auxiliary appliances

Priyakorn Chaimongkol and Bancha Samruajbenjakun

can be used combined with aligners or contact Align
technology for modification and construction new set

of aligners.”®

Around 4-6 weeks, Invisalign® appliances are
delivered to clinicians. In the first visit, orthodontist
must check for fit and comfort after aligner insertion.
The fit of aligner can indicate that the appliance is
working effectively. Since the initial visit, patients
should be informed about the attachment and
auxiliary appliances thus they would not be disappointed
when they were placed. Some orthodontists delay
the bonding of attachments to allow patients getiing
used to aligner first. Inter-proximal reduction is
performed depending on schedule recommended by
Align Technology. Patient must be informed about

&' nvisalign® can produce minor

wearing instruction.
tooth movement by creating divots, which produce
force for individual tooth movement, and windows,
which prepare space for teeth to move into."” After
aligner therapy was completed, treatment result
must be evaluated and patient satisfaction must be
obtained. In case that objective is not fully achieved,
refinement course is indicated. Course of refinement
comprises of additional set of aligners, which can continue
the treatment until the endpoint. Many orthodontists

compare this stage as final detailing stage."

Patient instruction

After the treatment was begun, present aligner
has to be changed to the next one every two weeks to
advance to the next stage of tooth movement.® Each
aligner is designed to move teeth for 0.25 to 0.3 mm
in 2 weeks and these aligners have to be worn in a
specific sequence. Aligners should be worn for 20 to
22 hours a day to obtain effective result, except when
eating, drinking hot beverages, brushing and flossing.
Thus, Invisalign® appliances should be used in adult
and adolescents who have acceptable compliance.’
To monitor the treatment progression, check up with

orthodontist every 6-8 weeks is required.""
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Development technique treating with

Invisalign®

In the past, previous study reported that
Invisalign® appliance was not suitable to treat patient
with premolar extraction because Invisalign® had
limited capability to control tooth angulation during
space closure. Although bonding restorative attachment
on buccal surface of tooth could provide greater
angulation control, it helped partially.® Space closures
of extraction were the result of crown tipping of the
adjacent teeth rather than bodily movement.” Bollen
and others* found severe tipping around extraction
site in premolar extraction case. Moreover, Miller and
others® found tipping around lower incisors extraction
site. Consequently, recent study used Invisalign®
combined with fixed appliance to treat patient who had
severe crowding with four first premolars extraction.
During the treatment, distal tipping of canines and
mesial tipping of second premolars and first molars
were found and caused bowing effect, then fixed
appliances and power arms were used to eliminate
tipping movement.”" Another study suggested that if
the teeth tipped exceeds 10-15 degree during space
closure, segmental or full-fixed appliances were
recommended after treatment with aligners. Moreover,
fixed appliance should be performed before using
aligners in case of severe localized crowding. Previous
study reported the case of 30-year-old patient who had
class Il molars with severe crowding and ectopically
erupted upper right canine. Upper first premolars
were extracted and upper canines were distalized
with segmental fixed appliances before treatment
with aligners. Brackets from canines to first molars and
T-loops in segmented 0.017” x 0.025” TMA wires were
used for canine distalization.”” Nowadays, Invisalign®
has developed the methods including attachments
to enhance the effectiveness of root control during
tooth movement in extraction case. For first premolars
extraction case, optimized root control attachments are

suggested to bond on canines and second premolars
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to control roots. For second premolars extraction,
optimized root control attachments are recommended
to bond on first premolars and bonded molars with
1 mm thick vertical rectangular attachments.

For lingual root torque of upper and lower
incisors, power ridge was recommended by Align
technology to place on buccal surface of incisors. For
lingual root torque and lingual translation of upper
incisors, power ridge will be placed on both buccal
and lingual sides. However, power ridge is designed for
upper and lower incisors but not available for other
teeth. To torque root of other teeth in lingual direction,

conventional attachments are required.

Previous study reported that anterior openbite
correction treatment with Invisalign® has limited success
and ideal occlusion is difficult to obtain.” However,
Schupp et al” treated 15-year-old female with anterior
openbite and tongue dyskinesia, and sigmatism during
speech. Patient underwent myofuntional therapy
before orthodontic treatment. During Invisalign®
treatment, vertical rectangular attachments were
bonded on upper incisors, canines and first premolar
and lower canines and premolars. After 20 months,
functional overjet and overbite were obtained. Relapse
was not found after 12 months Invisalign® treatment.

To correct rotation, Invisalign® appliance is not
suitable for severe tooth rotation.” Vlaskalic et al’
suggested that rotation of tooth with round anatomy
such as premolar is challenging and tooth rotation
exceeds 45 degree should be derotated and reduced
the magnitude of rotation with fixed appliance before

treated with aligners.

Regarding inter-arch mechanics, previous study
reported about the limitation of the appliance thus it
had imperfection of buccal malocclusion correction.”*
It was shown that conventional fixed appliance was
more successful to correct bucco-lingual crown
inclinations, occlusal contacts, occlusal relationships,

® 16

and overjet compared with Invisalign and could

produce better occlusal relationship.” Moreover, clear
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sequential orthodontic aligners, which is similar to
Invisalign® was used in another study and found that
buccal occlusion correction was minimal successful.”
In addition, Kamatovic®® concluded that Invisalign®
could not correct antero-posterior and transverse
relationships. However, some clinicians recommended
to bond buttons on buccal surface to assist tooth
movement but this technique could affect retention
of the appliance.® Nowadays, plastic buttons were
suggested to bond directly on aligners combined with
the use of interarch elastics. The retention of aligner
was gained by adding the attachments on teeth. It
showed that this technique could improve inter-
arch relationship and suggested that it can provide
better treatment results for broader variety of cases
using Invisalign® treatment.”” Moreover, prescribing
precision cuts were recommended to facilitate the use
of buttons and elastics.” Class Il and Il elastics were
recommended to used with precision cuts to correct
antero-posterior dental relationship. Midline deviation
was suggested to correct by using class Il elastic on one

side and class lll elastic on opposite side.”

For patient who has erupting teeth, eruption
compensation will be designed by orthodontists to
prescribe the room to accommodate the natural
eruption while wearing aligner. To prevent supra-
eruption of terminal molar, eruption tab is suggested
by Align technology. It extends over the mesial cusp of
terminal molar thus it helps prevent supra-eruption of
terminal molar and keep it from exceeding the height

of adjacent teeth.

After completion of initial aligning, some case
may need to detail the treatment with detailing pliers
to correct minor dental malalignment such as minor
rotation, antero-posterior of anterior teeth and tighten
interproximal contacts. Since aligners were pre-built,
little extra pressure-generating dimples are needed
to create using pliers to move teeth into desired
position. The purpose of detailing is to encourage fully
expression of tooth movement in pre-programmed

aligner thus the desired movement must already be
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present in the aligner. Moreover, pressure points can be
flatted and repositioned by using Invisalign® eraser plier.
Detailing method can reduce the need of refinement

aligners in finishing stage.

Invisalign® combined with corticotomy

Aside from esthetics, treatment time is challenging
for adult orthodontic treatment.” Corticotomy is safe
and effective technique to accelerate orthodontic
tooth movement by producing regional accerelatory
phenomena (RA.P.).* Cassetta et al’* reported clear
aligner with corticotomy case. Patient’s chief complaint
was dental crowding and required short treatment time
and esthetic appliance. After corticotomy, orthodontic
force was applied immediately using clear aligner
and each aligner was used for 5 days. Treatment was
completed in 2 months and it was one-third of usual

time treating with clear aligners.

Retention strategies

Retention can be obtained from fixed or
removable retainer or combination depending on
experience of orthodontists. For clear retainer, there are
many factors that can shorten lifetime of this appliance
such as wear, crack, discoloration and staining. Thus
patients should have been checked up regularly to
re-evaluate dental position, abnormality of retainer

and fabricate new retainer if needed.'" *

Conclusion

Treatment with Invisalign® is another option for
orthodontic treatment, especially for patients who
concern about esthetics. With the advance of computer
and technology, Invisalign® has been developed and
limitations of treatment were gradually eliminated.
However, additional researches and case reports are
still needed to improve the effectiveness of these clear

aligners in the near future.
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Increasing the Efficiency of Relapse Prevention affer
Orthodontic Treatment by Biological Refention

Rongrong Promchan* Chidchanok Leethanakul**

Abstract

In orthodontics, retention phase is as crucial as the other phases because it is the period of stabilizing
teeth in their new position and preventing relapse after the tooth movement. The tooth position maintenance
methods in this phase could be classified into mechanical and biological retention. Mechanical retention is
the use of removable or fixed retainers to hold the teeth in their position, whereas, biological retention uses
pharmaceutical products or devices that modify the activity of osteoblast and osteoclast with the aim to
stimulate bone formation and/or inhibit bone resorption in a direction that preventing relapse or stimulate
the remodeling of periodontal ligament fibers to reattach in the new position of the teeth. This article
aims to review the retention methods which have been contemporary used and the new concept about

retention method that has been recently developed.

This review article aims to present the retention methods which used at present and the new concept

that has been developed in order to apply for patients and would be useful for the further study.

Key words: Orthodontics, Retention, Relapse, Relapse prevention
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