Analysis of teleroentgenograms in the lateral projection showed that the
majority of patients had skeletal class Il with retrognathia of the lower jaw, which
makes it possible to assess the skeletal pathology of occlusion. Most patients also had
maxillary anteinclination and hyperdivergence.
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OILIEHKA PA3BUTHS BEPXHEI'O 3YEHOI'O PSIJTIA B TPAHCBEP3AJILHOM
I[TJTOCKOCTU ITOCJIE PAHHET'O OPTOJOHTUYECKOI'O JIEHEHUA
[TEPEKPECTHOM OKKJIKO3UU B ITEPMOJ] BPEMEHHOI'O TTPKYCA
Ennzasera 3ypabosna Xenamsunu®, Anacracus Cepreesna Illummapesal, Onbra
IOpbesna OnbiuBanr?

'Kagenpa cToMaTonorum 1eTCKOro BO3pacTa U OPTOAOHTUH

?Kadenpa MHOCTPaHHBIX A3BIKOB U MEXKKYJILTYPHOM KOMMYHHKAIIUK

OI'bOY BO «YpanbCckuii TrOCyIapCTBEHHBIM MEIWLMHCKUM  YHUBEPCUTET»
Munucrepcrsa 3apaBooxpanenus: PO

ExarepunOypr, Poccus

AHHOTALIUSA

BBenenune. TpaHcBep3albHbIE AHOMAIMHM OKKJIIO3UU SIBIISIIOTCS PACIPOCTPAHEHHOU
aHoMajuen 3y004YeItOCTHOM CUCTEMBI. B mepuoi BpeMEeHHOTO M CMEHHOTO TMpHUKYyca
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HamOoJiee YacTO BCTPEYAETCS OJHOCTOPOHHMM  MMEPEKPECTHBIM MPUKYC ¢
(YHKIIMOHAJIBHBIM CMEIICHUEM HUXHEHW YeTIOCTH B CTOPOHY. B ciiydae oTcyTcTBuUs
PAHHETO OPTOAOHTHUYECKOIO JICUEHHS IEPEKPECTHOTO MPUKYCA B MIEPUO BPEMEHHOTO
Y PaHHEr0 CMEHHOTO IIPUKYCAa, C BO3PACTOM PAa3BHUBAIOTCS CKEJICTHBIE HAPYIICHUS.
Heap uccaenoBaHus — aHAIW3 OTAAICHHBIX II0KA3aTeNIEW IIMPHUHBI BEPXHETO
3yOHOrO psiza MOClie PaHHEro OPTOJOHTUYECKOrO JieueHusl Jnerer 3-5 jer ¢
IIepeKpecTHOM  OKkirosuern. Marepuaa u  meroanl. IIpoBeneno pannee
opTojoHTHYEeCKoe JieueHne 20 geted 3-5 Je€T ¢ NEpPEeKPeCTHOM OKKIIFO3HEH.
Pe3yabTaTtbl. B xone uccnenoBaHus IpPOBEAECH aHAIU3 TPAHCBEP3AIbHBIX PAa3MEPOB
3yOHBIX pSJIOB JO M TIOCJIE€ pPAHHEro OPTOJOHTHYECKOTO JICUCHHS JeTed ¢
IIEPEKPECTHOM OKKJIFO3UEW B CPAaBHEHUM C KOHTPOJIBHOW Trpynnou. BbIBOABI.
VY CTaHOBIIEHO, UTO B OTHAJIEHHBIE CPOKU MOCIIE PAHHETO OPTOAOHTHYECKOTO JE€UECHUS
nere 3-5 JeT ¢ NEepeKpecTHOM OKKIIO3MEHM BO BCEX CIydasX OIPENEIsIoCh
0JIaronpUATHOE Pa3BUTHE BEPXHETr0 3yOHOTO psla B TPAHCBEP3aJIbHOM IUIOCKOCTHU
(mocraTouHas MWMpPUHA BEPXHETO 3yOHOTO psijia).

KiroueBble ci10Ba: paHHEE OPTOJNOHTHYECKOE JICUEHHE, TIEPEKPECTHAS OKKITFO3HUS.

EVALUATION OF THE DEVELOPMENT OF THE MAXILLARY ARCH IN
THE TRANSVERSAL PLANE AFTER EARLY ORTHODONTIC
TREATMENT OF POSTERIOR CROSSBITE IN THE DECIDUOUS
DENTITION

Elizaveta Z. Khelashvili!, Anastasia S. Shishmareva?!, Olga Yu. Olshvang?
!Department of Pediatric Dentistry and Orthodontics

2Department of Foreign Languages and Intercultural Communication

Ural state medical university

Yekaterinburg, Russia

Absrtact

Introduction. Transversal malocclusions are common anomaly of the dentoalveolar
system. Unilateral posterior crossbite with functional lateral mandible displacement
often occurs in the deciduous and early mixed dentition. In the absence of early
orthodontic treatment of the posterior crossbite in the deciduous and early mixed
dentition, skeletal disorders develop with age. The purpose of the study is to analyze
the long-term parameters of maxillary width after early orthodontic treatment of
children aged 3-5 years with posterior crossbite. Material and methods. 20 children
aged 3-5 years with posterior crossbite underwent early orthodontic treatment.
Results. This research analyses transverse dimensional characteristics of maxillary
and mandibular arch before and after early orthodontic treatment of children with
posterior crosshite compared with control group. Conclusions. It was found that the
favorable development of the maxillary arch in the transversal plane (sufficient width
of the maxillary arch) was achieved in all cases in the long-term perspective after
early orthodontic treatment of children aged 3-5 years with posterior crossbite.
Keywords: early orthodontic treatment, posterior crossbite.

INTRODUCTION
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Transversal malocclusions are common anomaly of the dentoalveolar system.
Unilateral posterior crossbite with functional lateral mandible displacement often
occurs in the deciduous and early mixed dentition, with its prevalence ranging from 5
to 23% [1].

Orthodontists prefer to expand the maxillary arch after the eruption of the first
permanent molars. However, if there is narrow maxillary arch in the deciduous
dentition, first permanent molars will erupt also in reverse closure in the transversal
plane [1]. The expansion of the maxillary arch in the early mixed dentition may be
difficult due to defective eruption of the first permanent molars in the alveolar
process.

In the absence of timely treatment of the posterior crossbite and constriction of
the maxillary arch, the maxilla is blocked by the mandibular arch, the growth of
maxilla in the transversal plane is limited and maxillary skeletal constriction
develops, while there are no obstacles to the development of the mandibula.
Treatment of posterior crossbite in permanent dentition is longer and more complex
and requires more aggressive intervention, including skeletal expansion of the
maxilla, up to the use of surgical manipulations (surgical support for midpalatal
suture opening, using of orthodontic miniscrews). Thus, as the child grows, a skeletal
form of posterior crosshite develops, which requires not only orthodontic, but also
orthopedic and/or surgical treatment.

The correction of posterior crosshite in older age requires correction
myofunctional disorders, which is difficult due to abnormal muscular patterns. It is
necessary to develop normal (correct) maxillofacial muscular patterns. The longer the
disorders of myofunctional balance, the longer and more complex correction of
posterior crossbite. Due to the incorrect position of the tongue on the floor of the
mouth and the lack of pressure on the maxillary arch, there is a discrepancy in the
width of the maxillary and mandibular arch. In the absence of correction of the
tongue position and function after early orthodontic treatment, risk of relapse of
constriction of maxillary arch and expansion of mandibular arch increases.

Unilateral posterior crossbite in the majority cases is associated with lateral
mandible displacement, which leads to an asymmetric condyles position, which in
turn leads to an asymmetric mandible growth and the transition of the dentoalveolar
anomaly of the posterior crosshite to the skeletal one [2]. Without timely orthodontic
treatment, as the child’s maxillofacial region grows and develops, there is increased
growth on the non-crossbite side and insufficient growth on the crossbite side, which
leads to facial asymmetry [3].

The purpose of the study is to analyze the long-term parameters of maxillary
width after early orthodontic treatment of children aged 3-5 years with posterior
crossbite.

MATERIAL AND METHODS

20 children aged 3-5 years with posterior crossbite underwent early orthodontic
treatment (EOT) at the Department of Pediatric Dentistry and Orthodontics of Ural
state medical university.

All patients underwent comprehensive examination. Discrepancies in the width
of the maxillary and mandibular arch were assessed using the Tubingen index of
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deciduous dentition developed by Dausch-Neumann [4]. Measurements of the
anterior and posterior widths were taken on both jaws. The anterior width was
measured between the most bulging points on the oral surface of the primary canines.
Posterior width was measured between points in the sulcus on the palatal surface of
the second upper primary molars and on the lingual surface of the second lower
primary molars. The obtained results were compared with the table values of the
norm, which are determined as the total of the mesiodistal dimensions of four incisors
on the relevant jaw. These parameters were assessed before orthodontic treatment
(main group — MG1). In this group, the difference in discrepancies in the width of the
maxillary and mandibular arches relative to the table norm was compared. In the long
term after orthodontic treatment after 3-5 years (MG2), transversal parameters were
assessed using the Pont method.

To compare the parameters of the width of the maxillary and mandibular
arches in MG1, a control group (CG) (10 children aged 3-5 years) was formed which
included children with physiological development of the dentoalveolar system, who
had not received early orthodontic treatment.

The research materials were subjected to statistical processing using the
methods of parametric and non-parametric analysis. Accumulation, correction,
systematization of initial information and visualization of the obtained results were
carried out in spreadsheets Microsoft Office Excel 2016. Statistical analysis was
carried out using Medstatistic. Quantitative parameters were assessed for compliance
with the normal distribution, for this the Shapiro-Wilk test was used (with the number
of subjects less than 50). Sets of quantitative parameters, the distribution of which
differed from normal, were described using the values of the median (Me) and the
lower and upper quartiles (Q1-Q3). The calculated values of the Mann-Whitney U-
test were compared with the critical values at a given significance level: if the
calculated U value was equal to or less than the critical value, the statistical
significance of the differences was recognized.

RESULTS

Before orthodontic treatment in children aged 3-5 years bilateral posterior
crossbite was found in 30% of cases (6 children), unilateral posterior crosshite was
diagnosed in 70% of cases (14 children, of which 11 children had a combination of
unilateral posterior crossbite and lateral mandible displacement). Functional lateral
mandible displacement was found in 60% of cases (12 children).

All children had a maxillary arch constriction before treatment. The average
parameters of the anterior and posterior width of the maxillary arch in MG1 are less
than the same parameters in CG, while the parameters of the anterior and posterior
width of the mandibular arch in MG1 and CG correspond to each other. This
indicates the presence of a maxillary arch constriction in MG1 with normal
transversal dimensions of the mandible arch (Figure 1).
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Fig. 1 Parameters of the anterior and posterior width of the maxillary and
mandibular arches (in mm) in the main group before treatment and in the control

group.

In 95% of cases (19 children), there was a delay in the physiological abrasion
of primary teeth and premature contacts in the primary canines, which prevents the
free sliding of the mandible and is an etiological factor in development of posterior
crosshite. Selective grinding of primary teeth was carried out in all patients to
eliminate premature contacts.

Despite the fact that in most patients (70% of cases, 14 children) unilateral
posterior crossbite was detected, the expansion of the maxillary arch was carried out
using devices that provide symmetrical expansion. When there is lateral mandibular
displacement in the deciduous dentition, dentoalveolar compensation cannot occur in
the form of asymmetric maxillary arch constriction, so the expansion of the maxillary
arch must be symmetrical.

Patients were treated with fixed appliances with a screw in the midline or
removable expansion plates (with a screw in the midline) on the maxilla. The devices
were chosen depending on the severity of the discrepancy in the width of the
maxillary and mandibular arch. So, when discrepancy was more than 4 mm (mean
value was 4.63 mm), detected in 70% of cases (14 children), the device of choice was
a fixed maxillary appliance with a midline screw and occlusal overlays (providing a
slow activation rate of 0.25 mm per week). When discrepancy was less than 4 mm
(mean value was 3.47 mm), detected in 25% of cases (5 children), the appliance of
choice was a removable expansion plate on the maxilla with a screw in the midline.
Type | Frankel functional regulator was used in 1 child, which provides passive
expansion of the maxillary and mandibular arches by eliminating cheek pressure and
normalizing the position of the mandible and tongue position.

Analysis of the long-term results of treatment of children in MG2 is shown in
Figure 2.
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Fig. 2 Disorders in the main group before and after early orthodontic treatment.

DISCUSSION

Posterior crossbite, the discrepancy in the width of the maxillary and
mandibular arch and lateral mandible displacement were eliminated after early
orthodontic treatment in all children, it ensured the harmonious development of the
maxillofacial region.

The variability in the parameters of the maxillary arch constriction before
orthodontic treatment and the absence of the maxillary arch constriction in the long

term perspective after orthodontic treatment is shown in Figure 3.
12
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Fig. 3 Variability in the parameters of the maxillary arch constriction (in mm)
in main group before and after orthodontic treatment.

The diagram shows that despite the fact that the average value of the maxillary

arch constriction in MG1 was 4.95 mm, the maximum values reached 10 mm. A
sufficient width of the maxillary arch was determined in all children in the long-term
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perspective after treatment. All children had the correct proportion of the first
permanent molars in the transversal plane.

However, in 2 children at the stage of dynamic observation after 1 and 3 years,
respectively, unilateral posterior crossbite was found; it was associated with the
persistence of myofunctional disorders. In case 1, the tongue, occupying a low
position (tongue position on the floor of the mouth), had a greater influence on the
mandible arch, causing the mandible arch to overexpand relative to the maxillary one.
In case 2 there is lateral mandible displacement, caused by an anomaly in the position
of the premolars.

CONCLUSIONS

It was found that the favorable development of the maxillary arch in the
transversal plane (sufficient width of the maxillary arch) was achieved in all cases in
the long term perspective after early orthodontic treatment of children aged 3-5 years
with posterior crossbite. In 10% of cases, children showed recurred development of
posterior crosshite due to myofunctional disorders.
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