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Correction of anterior crossbite with inclined bite plane: a literature review
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ABSTRACT

Anterior crossbite is acondition thatoccurs due to discrepancy between the maxillary and mandibular anterior teeth in occlusion
which the maxillary teeth are more lingual than the mandibular teeth. Anterior crossbite often occurs in children in the mixed
dentition phase, so treatmentisneeded as early as possible to eliminate the causes of malocclusion and the need for more com-
plexorthodontic treatment. There are various treatments for anterior crossbite, one of them is the inclined bite plane. This litera-
turereview aims to determine the treatment of anterior crossbite with inclined bite plane and the factors that influence the duration
of treatment. The method used is to collect literature from search engines such as Pubmed, Scielo, Google Scholar, Science Di-
rect, Elsevier, Ajodo.org which discusses the treatment of anterior crossbite with inclined bite plane, then reviewed. From the
results of the journal search, 7 literatures relevant to the topic were obtained. From the results of the literature review, itcan be
concluded that the treatment of anterior crossbite with inclined bite plane is quite effective. The factors that influence the du-
ration of treatment are motivation, cooperation, and the type of inclined bite plane that used by the patient.
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ABSTRAK

Crossbite anterior adalah suatu kondisi ketidaksesuaian antara gigi anterior rahang atas dan rahang bawah pada oklusi gigi RA
lebih lingual daripada gigi RB. Crossbite anterior sering terjadi pada anak saat fase gigi bercampur, sehingga diperlukan pera-
watan sedini mungkin untuk menghilangkan penyebab maloklusi dan kebutuhan akan perawatan ortodontik yang lebih kom-
pleks. Adaberbagaiperawatan untuk crossbite anterior, salah satunyaadalah inclined bite plane. Padakajian pustaka ini dibahas
perawatan crossbite anterior denganinclined bite plane dan faktor-faktor yang mempengaruhilamanya perawatan. Dari search
engine seperti Pubmed, Scielo, Google Scholar, Science Direct, Elsevier, Ajodo.org dikumpulkan pustaka yang membahas
tentang penanganan crossbite anterior dengan inclined bite plane selanjutnya di-review. Dari penelusuran artikel didapatkan 7
pustakayang relevandengan topik tersebut. Disimpulkan bahwa perawatan crossbite anterior denganinclined bite plane cukup
efektif. Faktor-faktor yang memengaruhi lama perawatan adalah motivasi, kerjasama, dan jenis inclined bite plane-nya.

Kata kunci: crossbite anterior, anak, durasi pengobatan, inclined bite plane
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INTRODUCTION

The condition of dental and oral health of the In-
donesian, especially children, is still in the category of
concern. Children whoareinaperiod of growthand de-
velopment need more attention from parents and den-
tistsontheir oral health. The period of growth and deve-
lopment is a period of occurrence of various changes
includinginthe oral cavity and has animportantrole for
orthodontic scienceindetermining the ideal treatment
time. The growth and developmentofeach child is dif-
ferent. Thereplacement of primaryteeth into permanent
teeth proves aprocess of growth and development. Du-
ring this period, malocclusion can be found, including
cases of crossbite. Each case of malocclusion has a
different ideal orthodontic treatment time. '

Crossbiteisaconditionthatone or more teeth are
positioned more buccally or lingually to the opposing
teeth. This situation is an important thing that must be
considered forparentsregarding the growth and deve-
lopment of the early mixed dentition period in their
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children. However, that thing gets less attention from
parents.>$

The early mixed dentition period is a phase that
often occurs in malocclusion, one of them is a poste-
rior crossbite. Posterior crossbite has a prevalence rate
about 8-22%. Based on a study on posterior crossbite
thatoccurred in themixed dentition phase, it was found
that 7.5% of 489 people had posterior crossbite. This
prevalenceisslightly different fromstudies conducted
inthe United States where theresults obtained are only
3%. Unilateral posteriorisatype of posterior crossbite
thatoften occurswithaprevalence about 80-97%. Cases
unilateral crossbite posteriorare usually accompanied
by mandibular displacement during chewing.’

A study conducted on primary school children in
Brazil showedthat28.1% had a crossbite. The highest
frequency of crossbite was 39.3% in elementary school
children aged 13 years, then 32% occurred in children
aged 14 years.Based on the type of crossbite, unilateral
crossbite occurredin45.9% of children and the occur-
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rence of anterior crossbite was 34.4%.8

Anterior crossbite isamalocclusion that often oc-
curduring growthand developmentof children during
theperiod of mixed teeth. Incidence of anterior cross-
bitein childrenabout from 7-10%. Ina study that exam-
ined on orthodontic patients found that the prevalence
of anterior crossbite was about 24-36%.°

Aspreviously explained, anterior crossbite often
occursinthe early mixed dentition period. Itcan cause
the mandible move more anterior to the maxilla. If the
anterior crossbiteisnottreated immediately, it will af-
fect the growth and development of the child's jaw in a
moresevere direction such as the occurrence of skele-
tal class Il malocclusion.®

Treatmentofanterior crossbiteis still rare in den-
tal practice. One of the factorsis that many parents still
donotunderstand the importance of early treatment. In
addition, children's fear of dental treatment makes it
difficult for parents to take their children to the dentist.
The responsibility of professional dentists, especially
pediatric dentists and orthodontists, is importantso that
they canbe checked as early aspossible if they find ab-
normalities in their children to avoid the effects that
may arise in the future.

Treatmentofanterior crossbite should be concern
to both parents and dentists. As previously explained,
anterior crossbite often occurs during the growth and
development of children,soit is necessary to treatit as
early as possible. The ideal age to treat anterior cross-
bite is 8-11 years. At that age, the roots are in the pro-
cess of forming and the teeth are in an active eruption
stage. Early treatmentaimsto eliminate the factors that
cause malocclusionsoastoprevent misaligned dental,
skeletal, and functional development. If early treatment
iscarried out, it will minimize or eliminate the need for
more complex treatmentin the permanent dentition.!%!!

Currently, there are many types of treatment op-
tions that can be done for the correction of anterior cross-
bite. Therearetreatment options that use active or pas-
sive appliances. Types of active appliances used for
correction of anterior crossbite such as upper Hawley
appliance, heavy labial arch 2-by 4 appliance, upper
light labial arch or upper lingual arch. As for the type
of passive appliances used, it can be in the form of a
tongue blade, inclined bite plane or reversed stainless
steelcrown. The inclined bite plane is one type of pas-
siveappliancethatis often used for correction of ante-
rior crossbite. As the nameimplies, thisdeviceistilted
to the occlusal plane. This bite plane is a useful plane
foropening the bite temporarily, if there are upper an-
teriorteethin contact withloweranterior teeth. The du-
ration of treatmentrequired for correction of an anterior
crossbite varies. This depends on the success rate of
treatment whichis influenced by the age of the patient,
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the time of treatment, the severity of the case, the avai-
lable space, and the cooperation of the patient.!>!?

Based on the description above, theidea arises to
discussthe treatment of anterior crossbite with inclined
bite plane.

METHODS

Thedesign ofthis study is a literature review that
collectingdatarelated toaparticular topic from various
sources such as journals, books, internet, and other li-
braries. The inclusion criteria of this paper are litera-
tures were published in 2011-2020, in Indonesian and
English; the subjects were children in themixed dentiti-
onphase. The literatures are case reports discussed treat-
ment of anterior crossbite with inclined bite plane.
The exclusion criteria are studies discussed the treat-
mentofanterior crossbite buthad previous orthodontic
treatment and the subjecthas craniofacial abnormalities
or cleft lip and palate.

The literature sources in this study mainly come
fromonlineresearchjournalsthat provide free journal
articles in PDF format, such as Pubmed, Scielo, Google
Scholar, Science Direct, Elsevier (Scopus), Ajodo.org
and other relevant sources with the keywords namely
crossbite anterior, inclined bite plane, and treatment
crossbite anterior with inclined bite plane.

RESULTS

Based on articles searching in Pubmed, Scielo,
Google Scholar, Science Direct, Elsevier (Scopus),and
Ajodo.orgwith keywords crossbite anterior, inclined
bite plane,and treatment of anterior crossbite with in-
clined biteplane obtained 1,627 articles. However, after
screening based on article titles that relevant to this
study, 1.603 articles were excluded. Afterthat, asassess-
ment was made of the remaining 24 articles, so that 7
relevent articles were obtained based on the inclusion
criteria.
Based on the literature search about the treatment of
anterior crossbite with inclined bite plane, the results
are shown in the table 1.

DISCUSSION

Based on the results of literature analysis, it was
found that the average length of treatments were 1-4
weeks.Based ontheseresults,itcanbe seen that young-
er agehas no guarantee of beingable to complete treat-
mentina shorter time, and vice versa. However, based
on the literature, the ideal age to treat anterior cross-
bite is 8-11 years. During this period, the roots of the
teethareintheprocess of formingandtheteethareinan
activeeruption stage. Moreover,achild's motivationis
alsoimportant to supportthe success oftreatment. Other
factors of growth and development of teeth are also ta-
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Table 1 Treatment result of anterior crossbite with inclined bite plane
Age Overjet Overbite Duration Teeth are .
References (v.0) Gender (mm) (mm) (week) corrected Appliance
Christiono S, Agusmawanti P (2018)" 8 F -2 3 4 21,31 Removable
Utari TR, Abdillah N (2012)"* 10 F 2 5 16 11,21 Removable
Santoso D, Sutardjo I (2012)'¢ 11 F -1 0,5 7 11,21,22 Removable
Santoso D, Sutardjo I (2012)'¢ 11 F 3 4.8 5 11,21,22 Removable
Tiwari N, Tiwari S, Sharma D (2020)"7 8 M - - 1 11,21, 31,41 Fixed
Tiwari N, Tiwari S, Sharma D (2020)"7 8 F - - 1 21 Fixed
Tiwari N, Tiwari S, Sharma D (2020)"7 9 F - - 1 21,31 Fixed
Baharin F, Hassan R (2019)'® 6 M - - 4 11,21, 12 Fixed
Prakash P, Durgesh BH (2011)"° 9 F - - 3 21 Fixed
Prakash P, Durgesh BH (2011)"° 9 M - - 3 21 Fixed
Yildirim C, Akgun OM, Basak F(2014)*° 8 M - - 3 12 Fixed
Yildirim C, Akgun OM, Basak F(2014)>° 12 M - - 3 21 Fixed

ken into considerationsuchas crowding of the mandi-
bular incisors, TMD, and maxillary deficiency. Other
things to consider in case selection are the availability
of space to restore the position of the teeth, sufficient
overbite, and occlusion of the teeth.!%2%-!

A literature written by Borrie and Bearn recom-
mendsto do treatment as early as possible for correct-
ion of anterior crossbite. It is to reduce the rate of root
resorption. Described in the literature, the rate of root
resorptioncan be reduced due to the presence of prese-
mentum and predentin protective mechanisms in the
young apex. It can be attributed that the duration of
treatmenthadasignificant correlation with post-treat-
mentrootresorption withanincreasein treatment time
leading to more severerootresorption. Inadditiontore-
ducing the rate of root resorption, early treatment also
aims to maintain muscle balance, balanced occlusal
development, and prevent abnormal tissue growth of
the skeletal and dentoalveolar components.?>?3

Intheresults of the literature analysis, it was found
thatmale and female children ofthe same age achieved
treatment outcomes with the same duration. Based on
the results of the literature analysis, it can be seen that
girlsaremore likely to treat anterior crossbite. This can
beattributed tothe greater enthusiasm of girls to carry
outtreatmentthanboys.Inaddition, the supporting fac-
tor for the success of treatment anterior crossbite is the
communicationand cooperationrelationship between
dentist and patient. By having a great spirit, girls also
tend to be more cooperative. In addition, parents also
tend to pay more attention to the aesthetics of their
daughter's face.!

Thingsrelated to aestheticis gingival recession. In
cases of anterior crossbite, the anterior region of the
mandible ismore susceptible to the development ofre-
cession, especially in the presence of more occlusal
loads due to malpositioned teeth. By considering aes-
thetic factorsand preventing gingival recession, itis ne-
cessary to treat anterior crossbite as early as possible.
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Inadditiontopreventing problems that can arise in the
gingiva, early diagnosis and treatment ofanterior cross-
bite is also useful for preventing tooth wear, anterior
tooth fractures, TMD and restoring better functional
occlusion. Early diagnosis and treatment is also impor-
tant for the physiological and psychological develop-
ment of patients, especially in children.?*?

Anterior crossbite is an abnormal labiolingual re-
lationship on one or more maxillary anterior teeth to
the mandibular anterior teeth. Anterior crossbite has a
negative overjet. Based on the results of the literature
analysis,itwas found that the overjet and overbite va-
luesinthe casesabove didnotaffectthe length of treat-
ment. [t means that the shorter overjet does not deter-
minetheshorter duration of the treatment,and vice ver-
sa. For example, based on the results of the literature
analysis in one case, it was found that the duration of
treatment lasted for 7 weeks with -1 mm initial over-
jetand there was a case with a larger overjet value (-3
mm) lasting a shorter time (5 weeks).?

Reverseoverjetornegative overjetexists because
one ormoreanterior teetharemore lingual to the oppo-
sing teeth. Therefore, this can cause the patient to be
insecure and uncomfortable with the condition of his
teeth. Condition ofthe anteriorteeth which are more li-
ngual to the opposing teeth causes the patient to also
have difficulty speaking and chewing food, so treat-
mentisneeded to correctthiscondition. Overjetcan be
caused by genetic factors, sothatit canbe passed on to
their offspring. This can be seen in Indonesians who
tend tohave wide and square heads who belong to the
samerace,namely the paleomongoloidrace (the Malay
race). The existence of these racial differences can af-
fect the growth pattern of the upper and lower jaws as
wellas excessive overjet. If excessive overjet was not
treated foralong time, it can cause TMJ abnormalities
and more severe malocclusion.?”?

Conditions of crossbite and negativeoverjet value
will not be changed without any treatment. As perma-
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nentteeth grow and develop,to avoid further dysfunct-
ion andseverity, initial treatment for correction anterior
crossbite is indicated. Italso stimulates balanced occlu-
sal growth and development.”

Based ontheresults of literature analysis, the suc-
cessoftreatment anterior crossbite in correcting over-
jetand overbiteis closelyrelated topatient compliance
inusing orthodontic appliances. Ifthe patientobeys the
doctor'sinstructions, it will be able tospeed up the treat-
ment time. On the other hand, if the patient does not
comply withthe doctor'sinstructions,itwill slow down
the treatmenttime and get unsatisfactoryresults. Deter-
mination of starting treatment early affects treatment.
Ghislanzonistated thatthe difference intreatmenttime
during growth period plays an important role in dento-
skeletal changes and occlusal contacts changes. The
growthperioddependsonthesex. Theageof 10-12 years
is a period of growth acceleration in women while for
mentheaccelerationperiod starts fromtheageof 12-14
years. Ingirls, the start of the growth spurt period is mark-
ed by menstruation, while in boys itismarked by acha-
ngeinvoice.Atthe limitoftheir respective age periods,
growth will slow down at the age of 18-20 years.’*3!

In selecting an appliance for correction anterior
crossbite is necessary to consider the number of ver-
tical overbites. The use of a removable inclined plane
isrecommended if the number of vertical overbites in
the case of an anterior is %2-% or more of the crown
length and involves % of the front teeth. The inclined
planeisindicated when thereis sufficientspace toalign
the proclined maxillary teeth. The tooth movement is
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the number of teeth corrected. Based on the results of
the literature analysis, the number ofteeth corrected in
the treatment anterior crossbite did not determine the
length oftreatment. For example, there were cases with
the same sex and age butdifferentnumber of corrected
teeth, it was found that children with two corrected
teethachieved ashortertreatmentdurationabout 1 week
than children with 1 corrected tooth achieved a treat-
ment duration about 3 weeks.!”:?

Based on the results of the literature analysis, it
was found that the treatment of anterior crossbite with
inclined bite plane fixed type relatively shorter than
removable type. Based on the literature written by Ti-
wari et al; it is explained that the treatment of anterior
crossbite with inclined bite plane fixed type requires
lesspatientcooperationthanremovabletypesothatthe
treatment performed withinclined bite plane fixed type
is shorter. This is consistent with literature written by
Baharin et al that treatment anterior crossbite with in-
clinedbite plane fixed types whichis inclined bite plane
is cementedinthe mandibular incisor so that the treat-
ment does not depend on patient cooperation.!”-!#

Based on analysis of some literature about treat-
ment of anterior crossbite with inclined bite plane, it
canbe concluded that thetreatment ofanteriorcrossbite
with inclined bite plane is quite effective. Treatment
time is influenced by motivation, patient cooperation,
and type of inclined bite plane.

1. Abdullah N.Hubungan status kesehatan gigidan mulutanak sekolah dengan pelaksanan UKGSdi sekolah dasar dan sedera-

2.
3.
4.

8.

9.

jat se kota Makassar. Media Keschatan Gigi 2018; 17(1): 32.

Kuswandari S. Maturasi dan erupsi gigi permanen pada anak periode gigi pergantian. Maj Ked Gi 2014; 47(2): 73.
Ismah N. Perawatan maloklusi klas III pada usia tumbuh kembang. Dentofasial 2010; 9(2): 130-1.

Arifin R, Noviyandri PR, Lusmana FM. Hubungan usia dental dengan puncak pertumbuhan pada pasien usia 10-14 tahun di
RSGM Unsyiah. J Syiah Kuala Dent Soc 2016; 1(2): 96.

Gungga A, Suparwitri S, Soekarsono H. Perawatan cross bite posteriorunilateral menggunakan alat ortodontik cekat teknik
begg. Majalah Kedokteran Gigi Klinik 2015; 1(2): 122-3.

Ardhana W. Perawatan gigitan silang gigi depan pada gigi susu dengan dataran gigitan miring akrilik cekat. Maj Ked Gi
2011; 18(2): 195-6.

Wijayanto T, Heryumani. Perawatan crossbite posterior pada maloklusi angle klas III dengan alat ortodontik cekat teknik
begg. Maj Ked Gi 2011; 18(2): 191.

Sultana N, Hassan GS, Jha D, Nashrin T, Nahar L, Naim MA. Prevalence of cross bite among the orthodontic patients in
Bangabandhu Sheikh Mujib Medical University. Bangladesh J Med 2015; 26(1): 9.

Vithanaarachchi SN, Nawarathna LS. Prevalence of anterior cross bite in preadolescent orthodontic patients attending an
orthodontic clinic. Ceylon Med J 2017; 62: 189.

10.ManoharanM, Disha P, Nagaveni NB, RoshanNM, PoornimaP. Correction of anterior crossbite with different approaches:

a series of the three cases. Int J Oral Health Med Res 2016; 3(3): 42.

11.Pinho T,Mendes D, Bellot-Arcis C. Interceptive treatment of anterior crossbite: case series. Birth Growth Med J 2018; 27

(2): 120.

12.Yohana W, Sari KI. Penggunaan posterior bite riser, tongue blade dan alat ortodonti cekat pada kasus anterior crossbite.

Prosiding Bandung Dentistry 2016; 1(1): 146.

13. Amutavia P, Artsianti P, Siregar E. Penggunaan inclined bite plane sebagai alat bantu untuk koreksi gigitan silang anterior

pada kasus maloklusi klas III skeletal. Jurnal Kedokteran Gigi Universitas Indonesia 2003: 10 (Edisi Khusus); 828.

DOI 10.35856/mdj.v10i3.456



Makassar Dental Journal 2021; 10(3): 241-245, p-ISSN:2089-8134, e-ISSN:2548-5830 245

14.Christiono S, Agusmawanti P. Penatalaksanaan anterior crossbite dengan incline bite plane lepasan. Indonesian J Paediat
2018; 1(2): 184-7.

15.Utari TR, Abdillah N. Perawatan crossbite anterior pada masa gigi bercampur menggunakan incline plane lepasan. Insisiva
Dent J 2012; 1(1): 96-103.

16.Santoso D, Sutardjo I. Pemakaian inclined bite plane untuk koreksi gigitan terbalik anterior pada anak. Maj Ked Gi 2012;
19(2): 132-5.

17.Tiwari N, Tiwari S, Sharma D. Management of anterior cross bite in mixed dentition using catlan’s appliance. Acta Sci
Dent Sci 2020; 4(2): 1-4.

18.Baharin F, Hassan R. Management of anterior crossbite in mixed dentition using lower inclined bite plane: a case report.
J Dent Med Sci 2019; 18(10): 54-7.

19.Prakash P, Durgesh BH. Anterior crossbite correction in early mixed dentition using catlan’s appliance: a case report. Int
Scholarly Res Network 2011; 1-4.

20.Yildirim C, Akgun OM, Basak F. Use of catlan’s appliance to correct anterior crossbite: two cases. Scholars JMed Case Re-
ports 2014; 2(4): 270-2.

21.JoysonM, Jaiganesh I, SharanyaR, Vignesh KC. Estimation of total time duration and comfort equation of threedifferentap-
pliances used to manage the condition of sinutooth developing anterior crossbite in children. J Clin Diagn Res2018; 12(3): 7

22.Borrie F, Bearn D. Early correction of anterior crossbites: a systematic review. J Orthodont 2011; 38: 18]1.

23.Kotadiya J, Fernandes S, Bafna Y, Soni S, Patel J. Anterior cross bite correction with three different approaches: a series
of three cases. J Med Sci Clin Res 2019; 7(1): 179.

24.Andrade RN, Torres FR, Ferreira RF, Catharino F. Treatment of anterior crossbite and its influence on gingival recession.
Rev Gauch Odontol 2014; 62(4): 411.

25.Ceyhan D, Akdik C. Taking a glance at anterior crossbite in children: case series. Contemp Clin Dent 2017; 8: 679.

26.Dewati R, Wibowo TB,Masyithah. Koreksi gigitan terbalik posterior dan anterior dengan alat cekat rapid maxillary expan-
sion dan elastik intermaksila. Dent J 2014; 47(2): 99.

27.Purwaningsih YR, Ardhana W, Christnawati. Perawatan maloklusi klas III dengan reverse overjet menggunakan alat orto-
dontik cekat teknik begg. Maj Ked Gi 2013; 20(1): 116.

28.AdhaMA, Wibowo D,Rasyid NI. Gambaran tingkatkeparahan maloklusimenggunakan handicapping malocclusion assess-
ment record (HMAR) pada siswa SDN Gambut 10. Dentin Jurnal Kedokteran Gigi 2019; 3(1): 7.

29.Tauche E, Luck O, Harzer W. Prevalence of malocclusions in early mixed dentition and orthodontic treatment need. Eur J
Orthodont 2004; 26(3): 242.

30.Kurniasari R, Ardhana W, Christnawati. Perawatan ortodontik pada maloklusi klas II divisi 1 dengan overjetbesardan pa-
latal bite menggunakan alat cekat teknik begg. Maj Ked Gi 2014; 21(1): 107.

31.Suryani R, Suparwitri S, Hardjono S. Perawatan ortodontik interseptif pada maloklusi kelas III. Majalah Kedokteran Gigi
Klinik 2016; 2(2): 93.

DOI 10.35856/mdj.v10i3.456



