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Introduction

Maxillofacial system deformities and anomalies, that begin to manifest
from quite early age, take one of the biggest parts among dental disorders.
Along these problems occur aesthetic, morphological and functional disor-
ders, develops facial asymmetry, dental, dental arch, jaw and occlusal ano-
malies, speech, breathing, chewing and swallow disfunction and etc.These
can affect facial appearance of the child, cause decrease of self-esteem and
development of psychosocial disturbances. Primary or deciduous dentition
takes the most important role in the development of permanent dentition.
Primary second molars determine the eruption and position of permanent
first molars, thus the normal primary dentition can serve as the predictor
of developing normal permanent occlusion. Therefore, early diagnosis and
treatment could prevent maxillofacial disorders and dysfunction in
adulthood. With preventive and interceptive measures we can change the
abnormal growth pattern of the face, thus improve psychological and
social well-being, which can be altered by different types of skeletal and
dental disturbances.

Malocclusion is multifactorial developmental condition, so etiopatho-
genesis can be genetical, as well as environmental. In most instances
malocclusion and dentofacial deformity can be caused by some distortions
of normal development, including maxillofacial system disfunction (bre-
athing, chewing, sucking, swallowing), heredity, endocrine system disor-
ders, specific environmental factors and etc. During early childhood period
there are much more frequent non-nutritive and oral habits, such as
thumb, finger or pacifier sucking, than during late childhood or ado-
lescence. Early detection and elimination of these factors can support normal
development and avoid future development of malocclusions.

According to worldwide literature, orthodontic treatment is divided
into two stages. Early treatment or filst stage and late treatment or second
stage. Early treatment is mostly determined as intervention during early
mixed dentition. As for primary dentition, information regarding this par-

ticular group (diagnostics, risk factors, preventive and interceptive treat-
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ment) is quite scarce. Also there is no universal and accepted method for
classification.

The most important issue that needs to be defined during primary
dentition period, is whether the preventive measurements are enough or
there is need for the interceptive or comprehensive orthodontic treatment.
In decision making process we have to differentiate, which problems
should be treated early and which later. In this case we have to answer
two main questions: what we could and what we should treat. It has to be
determined which anomalies in the case of early treatment can have affect
on future development of maxillofacial region and normal formation of
facial characteristics. At the same time early treatment can reduce the
volume of orthodontic intervention if done later and gives us opportunity

to avoid the need of orthognathic surgery intervention.

Relevance of work

The primary dentition was not paid sufficient attention from practitio-
ners for many years. In this age group it is sometimes difficult to examine
patient, make good contact and the degree of cooperation is quite low.
However there are several conditions that should be treated as soon they
are discovered, to avoid development of fully established skeletal form of
malocclusion.

Epidemiological data about the prevalence of malocclusions is quite
wide and sometimes controversial. According some sources, theres is
higher frequency of the incidence of malocclusion during the mixed and
permanent dentitions, while other practitioners think that the frequency is
higher among preschoolers and the arises with age. To better understand
the problem and find the way to solve it, it is necessary to reveal maxillo-
facial odiosred frequency according different age groups.

The frequency of malocclusions during primary dentition is between
11 to 75% regarding different countries, age and ethnic groups. The ten-
dency of elevation of these data is has been observed through previous
years. According the studies the incidence has increased for 40-71.3%.
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The wide range of incidence can be explained by differences in geo-
graphic and ethnical characteristics, age preferences and other factors. The
largest epidemiological survey was held in the Unites States, that included
two large-scale surveys carried out by the U.S. Public Health service
(USPHS) covered children ages 6 to 11 years between 1963 and 1965 and
youth ages 12 to 17 years between 1969 and 1970. As part of a large-scale
national survey of health care problems and needs in the United States in
1989-1994 (National Health and Nutrition Estimates Survey III [NHANES
IIT]), estimates of malocclusions again were obtained. This study of some
14.000 individuals was statistically designed to provide weighted estimates
for approximately 150 million persons in the sampled racial/ethnic and age
groups. The data provide current information for U.S. children and youths
and include the first good data set for malocclusion in adults, with separate
estimates for the major racial/ethnic groups. This is the biggest and useful
survey, but it doesn’t evaluate and describe primary dentition. For primary
dentition there are several studies that evaluate small geographic areas. As
for Georgia, there are two researches concerning primary dentition, but they
cover the impact of some etiological factors on development of maxillofacial
region, but not the prevalence. Other studies uncover the epidemiological
data regarding mixed and permanent dentition.

Early diagnosis, preventive measures and treatment might prevent
further development of maxillofacial anomalies, deformities and functional
disorders. Additionally, we can manage facial growth at an early age in
order to avoid physiological disturbances associated with malocclusion and
maxillofacial anomalies.

General dentist should make decision whether the patient needs the
intervention by specialist. In turn orthodontist should make distinction if
patient needs early treatment or the treatment can be postponed to the
second stage or late mixed or early permanent dentition.

Thus the high frequency of malocclusions, wide range of expression
variability, different etiological factors and their impact on the de-

velopment of maxillofacial region, reveals the necessity to study Georgian
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preschooler population. Obtaining data about occlusal status and possible
environmental variables could help adopt oral health projects and prevent
development of dental deformities associated with early childhood

malocclusions.

The aims of the study:

1.To collect data about the prevalence of malocclusions and associated
risk factors among the preschool children of Tbilisi, Georgia.

2.To collect data about the prevalence of malocclusions and associated
risk factors in young children who were referred to the clinic “Ortho-
dontic Center”

3. To reveal correlations between risk factors and malocclusions as
among Thilisi preschoolers, as well among clinically referred children.

4. To determine the difference between Tbilisi epidemiological data

and the incidence among clinically referred children.

The goals and objectives of the study:

1.Cross sectional study of Thbilisi preschoolers. Reveal of associated risk
factors, quantitive and qualitative analysis, determine correlative con-
nections between the disorders and risk factors, informing the parents and
giving recommendations..

2.Determine the frequency of preschoolers who were referred to
“Orthodontic center” to seek orthodontic treatment. Diagnostics, quailta-
tive and quantitive evaluation of maxillofacial disorders and associated risk

factors, determine correlations between malocclusions and causing agents.

Scientific novelty

o The frequency and structure of malocclusions was revealed among
Thilisi preschoolers, based on the cross sectional and clinical study.

» Risk factors having impact on the development and formation of
maxillofacial region were statistically revealed.

o Obtained data can help us raise awareness of the population to this

particular group children.
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o Acquired evidence can serve as basis for evaluation of preventive
measures and practical recommendations for pediatric dentists, pediatric-

cians and other health care providers.

Main topics to uphold
*+ Malocclusion is a remarkable problem in Tbilisi pre-schoolers.

+ Malocclusions are associated with oral habits and functional di-

sorders.

+ Nosological distribution of malocclusions are different among

Thilisi preschoolers and clinically investigated children.

Method and materials

Capital of Georgia, Thilisi was selected for research location. The
clinical study was conducted at the “Orthodontic Centre” and included
206 children aged 3-6 years of both gender. 396 children aged 3 to 6 were
evaluated in kindergartens of Tbilisi. Sample Design was Multi-stage
cluster sampling with preliminary stratification.

Both studies were conducted by the same calibrated orthodontist.
Occlusion was checked in maximum intercuspation and when necessary
mandible was reoriented into centric relation. Data inclusion criteria
included existence of fully erupted primary dentition, no partially or fully
erupted permanent teeth and no history of any orthodontic intervention.
Data exclusion criteria were the presence of any permanent teeth, loss of
any primary teeth, extensive dental caries that could affect the mesiodistal
or occlu-sogingival dimension of a tooth and, therefore, influence the
occlusal characteristics, tooth agenesis, congenital dis-orders (such as cleft
lip/palate) or severe illness and children unable to cooperate with the
researcher.

Written informed consent from parents or legitimate guardians of the
participating children were obtained in each case and accordingly, the

check-up was also done in their presence. Parents were interviewed using

43



using a special questionnaire, which included general information such as
gender and the age of the child. The questionnaire also included 10 ques-
tions about pregnancy, existing chronic diseases, feeding concerns, dura-
tion of breastfeeding and non-nutritive sucking habits. This study was
approved by the Tbilisi State Medical University Biomedical Research
Ethics Committee (re: 2015-0012 N1-2018/66. 17.04.2018).

Methods

The following methods were used: clinical, radiological and statistical.
As needed practitioners from different fields (paediatrician, speech pra-
ctitioner, endocrinologists, otorhinolaryngologists, neuropathologist) of

medicine were included in the evaluation of target groups.

Clinical study

The clinical study was conducted at the Orthodontic centre and
included 206 children aged 3-6 years of both gender who were referred to
clinic for previous 5 years. This study included:

1. Clinical evaluation (interview, estimation of causing factors).

2. Additional diagnostic methods: taking impression, cast analysis,
OPG analysis, photometric study, functional tests (breathing, chewing,
speech, swallow).

International Classification of Diseases (ICD, WHO 2019) was used to
classify malocclusions. Acquired data was recorded according the charts
that were developed by us. Dental status was evaluated according the Oral
Health Assessment Form for Children (WHO 2013) and occlusal relati-
onships were defined using Foster and Hamilton criteria.

Functional tests

Clinical symptom of mouth breathing is lip incompetence, elongation
of lower third of the face, dry lips. Mouth breathing was estimated by
using cotton strands that were placed over the upper lip below nostrils. On
exhalation if the fibres flutter downwards, the patient was a nasal breather

and if the fibres flutter upwards, the patient was a mouth breather.
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Swallow was checked by giving the patient some water to drink, in
the case of swallow dysfunction, tongue thrust swallow symptom appea-
red. Speech impediment is accompanied with incorrect tongue position.
Test included several questions and sounds that should have been repeated
by the child. In case of incorrect pronunciation the child was sent to

speech therapist.

Radiological study

Radiological study was held by making ortopantomography (OPG)
and dental X-rays. Cephalometric imaging is not indicated during primary
dentition. Tooth number, position, size and sequence of eruption was
analysed on the OPG.

Study questionnaire

Study questionnaire was formed to study Thilisi preschoolers. It con-
tained two blocks: one regarding information about general information
such as gender and the age of the child, occlusal status. Second block
comprised of questions about pregnancy, existing chronic diseases, feeding

concerns, duration of breastfeeding and non-nutritive sucking habits.

Statistical methods of study

During the formation of study design, the list of Tbilisi kindergartens,
provided by the Thbilisi Kindergarten Agency was used. This list included
180 kindergartens and 60 440 preschoolers. Three kindergartens for special
need children were excluded from the list. So the final selection included
177 kindergartens and 59 047 children. Multi-stage cluster sampling with
preliminary stratification was applied to obtain a representative sample of
preschoolers. Tbilisi was divided in 10 district representing 10 stratus. In
each stratum, kindergartens were selected using the PPS (Probability Pro-
portional to Size) method. In each kindergarten were selected 12 children
(4 girls and 4 boys). So the final number in study group of preschoolers was
33 kindergartens and 396 preschoolers.
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The obtained data were processed and analysed using the SPSS v21.00
(Statistical Package for Social Sciences). The significance level is 0.05 for all
statistical tests. Independent - samples T-test was used to compare the

variables.

Results

The prevalence of malocclusion in preschool children of Tbilisi

A cross sectional survey was conducted among 396 children aged 3 to
6 from Thilisi kindergartens. An equal number of male and female subjects
were used that were divided in three age groups: 3-4 year group, 4-5 year
group and 5-6 year group.

Children were checked for tooth and dental arch discrepancies,
occlusal relationships and their correlation with etiological factors.

Dental disorders were present in 15.45%, dental arch discrepancies in
55.1%% of cases, jaw discrepancies in 5.6% and malocclusions in 47.3% of
cases. Studied group showed the highest frequency in malocclusions
(47.3%) and dental arch discrepancies (55,1%), dental anomalies were
recorded with lower incidence, while the jaw discrepancies showed with
the lowest rate.

The data for dental anomalies included tooth position disorders
(8.5%), tooth size discrepancies (0.2%). Upper dental protrusion was seen
in 3.7% of cases, which is coincident with the high prevalence of Class II
disorders (21.2%). Our attention was paid to the sequence and timing of
tooth eruption. In 1.6% of cases was estimated early eruption and in 1.5%
late eruption.

Dental arches were studied in three planes of space (sagittal, trans-
versal and vertical). Transversal anomalies were recorded in 24,7% of
cases, while the same discrepancy was 1.8 times less on the lower jaw.
Sagittal plane disorders were twice as less met than transversal problems
and were 12.9% on upper and 8% on lower jaw accordingly.

The study of the shape, position and size of the maxilla and mandible
showed, that size discrepancies were revealed in 3.3% of cases: 2%
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excessive maxillary growth, 1% maxillary deficiency. Mandibular exce-
ssive growth and deficiency was recorded with the same frequency with
the rate of 1%. Regarding jaw shape anomalies, V-shape maxilla was seen
in 2.9%, U-shape in 0.5% and gothic upper jaw in 0.9% of cases.
Mandibular shape deformities were recorded in less that 1% of study
group.

Occlusal relationships, that were also checked in three planes of space,
were distributed in following way: Class I 55.6%, Class II 21.2%, deep
overbite 10.7%, cross bite 7%, anterior open bite 6.9% and Class III 1.6%.

Age wise distribution of malocclusions were almost equal, except Class
III, that shows high incidence in 3rd age group of preschoolers. The
manifestation of malocclusions is somehow less in first age group, with
increasing frequency through second and third age groups.

Maxillofacial system disorders are characterised with the existence of
different disorders at the same time. As mentioned above, tooth anomalies
were seen in 15.4% of cases, from which tooth size, shape and position
disorders were recorded with different types of malocclusions. 22,6% of
children with tooth shape disorders had cross-bite, 77,4% Class I. Cases of
supernumerary teeth were matched with Class II (68,6%), congenitally
missing teeth with Class III (37,2%). Early eruption in 17,4% of cases was
recorded with deep overbite, in 15,4% with cross-bite. Class I was present
in 42,2% of late eruption and Class III in 56,1% of the wrong eruption
sequence. Labial tooth position in 70,6% of children was correlated with
Class II.

Dental arch disorders were distributed as follows: Class II in 71,3% of
maxillary dental arch elongation and 47,4% in narrow dental arch cases.
Class IIT in 22,5% of cases with shortened maxillary dental arch. 45,8% of
children with narrow mandibular dental arch had Class II occlusal
relationship. Open bite was mostly present with the elongation of lower
dental arch and infra anomaly.

As for maxillary size and occlusal disorders, the most frequent

discrepancy was maxillary excessive growth and Class II ( 75,3%).
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Maxillary excessive growth was present with deep bite in 13,2% of cases.
Maxillary deficiency was correlated with Class III (81,5%) and Class II
(18,5%).

According the data revealed, the most frequent correlations were seen
with Class II malocclusion. From dental disorders, the most frequent
discrepancy was labial tooth position with Class II (70.6%). Narrow and
elongated upper dental arch (22.3%;12.9%) was correlated with Class II in
47.7% and 71.3% accordingly.

Occlusal discrepancies also showed high rate of correlations between
each other. The most frequent type of combination was Class II with deep
bite (8.3%), Class II with cross bite (4.7%) and Class II with anterior open
bite (5.4%). Class III was combined with cross bite (0.9%).

The frequency and structure of occlusal discrepancies in clinical group
of preschoolers

Epidemiological studies in the primary dentition are important to
understand the distribution of oral health conditions in different
populations and individuals, also to evaluate orthodontic treatment need in
this particular age group.

The clinical study was conducted at the “Orthodontic centre” during
2015-2020 vyears and included 206 children (girls n=117/56.8%.
n=89/43.2% boys) aged 3-6 years of both gender. Patients were divided in
three age groups: 3-4 year group (n=147/71.4%), 4-5 year group
(n=43/20.9%) and 5-6 year group (n=16/7.8%). Girls were prevalent in all
age groups.

Due to the fact, that all patients evaluated during clinical study were
seeking for some kind of orthodontic treatment, almost all of them had
some type of maxillofacial disorder. Dental disorders were present almost
in all patients, dental arch discrepancies in 89.2% of cases, jaw discre-
pancies in 24.7%, malocclusions in 87.9%. The vast number of maxillo-

facial anomalies were diagnosed in the 5-6 year age group.
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Evaluation of dental anomalies included the check for tooth, shape,
size, number, position, eruption dates and tissue disorders. Tooth shape
(1.9%) and size (0.5%) anomaly prevalence was quite low in primary
dentition, congenitally missing teeth were estimated in 3.9%. super-
numerary in 1.5% of cases. Among tooth position discrepancies the highest
rate was seen in labial tooth position (34.6%), the less medial tooth
position (1.2%). The study of tooth early, late eruption, eruption sequence
disorders and retention, the following results were recorded: %, 3.2%,
5.9% and 1.4 %.

Dental arches were studied in three planes of space (sagittal,
transversal and vertical). As for upper dental arch, the most frequent
disorder was short dental arch (39.5%), while on the lower jaw the rate
was 8 times less (5.1%). Elongated upper dental arch was recorded in 6.8%,
while elongated lower dental arch was seen in 44.4% of cases. dental arch
discrepancies in transversal plane were distributed as follows: narrow
upper dental arch 32.4%, narrow lower dental arch 6.8%. Vertical discre-
pancies were seen in approximately 5% of cases.

The study of jaw discrepancies showed, that excessive growth of
maxilla was present in 1.9% of cases, of mandible 15.5%. Maxillary
deficiency was recorded in 23.3%, mandibular in 1.9%. Jaw shape
disorders revealed the highest frequency of V-shape (6.8% maxilla, 0.5%
mandible) and the lowest saddle shaped (1.0% maxilla, 0.5% mandible).

Clinically tested patients had twice as high prevalence of malocclu-
sions than preschoolers (49.8%) and 87.9 % of the total amount had oc-
clusal problems. The most frequent disorder was Class III (39.1%),
followed by cross bite (19.9%), open bite (9.6%), deep overbite (9.3%) and
Class II (6.4%).

As for age distribution of malocclusions, the vast number of disorders
were seen in third age group. That can be explained with the bigger
number of children and the intensity of expression in this particular group.

Due to the high frequency of malocclusions, the correlations with
other maxillofacial disorders were done. Half of the patients with
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congenitally missing teeth had Class III occlusal relationship, 12.5% cross-
bite, 37.5% Class 1. Supernumerary tooth was seen with Class I and Class
II.

Tooth eruption sequence disorders were recorded with Class I (61.5%)
and Class III (30.8%). Impacted teeth were seen only with Class III
disorders. Tooth position problems, particularly labial tooth position in
76.6% and lingual tooth position in 82.6% were correlated with Class III
malocclusion.

Patients with narrow upper dental arch had correlated disorders:
16,7% Class II, 57.3% Class III, 18.8% open bite, 17.7%Deep bite and
44.8% cross-bite. Elongated upper dental arch in 80% of cases was
combined with Class II, 45% with deep bite, 20.0% anterior open bite and
5% Class III. Our attention was paid to fact that shortened upper dental
arch in 95.5% of cases was seen with Class III malocclusion and in 37.6%
with cross bite. Dental arch vertical discrepancies were revealed with
equal frequency (11.1%) and in 60% of cases was recorded with anterior
open bite.

Narrow mandibular dental arch was revealed with the same rate,
except Class II with higher incidence (37.5%). Mandibular dental arch
elongation in most cases was correlated with Class III (98.1%) and cross-
bite (40.4%), shortening in 58.3% of cases with Class II. As for infra and
supra anomalies of dental arch, they were present with open (80%) and
deep (20%) bite.

Maxillary excessive growth was seen only in 4 patients and in half of
the cases they had Class II and open bite combination. Maxillary defi-
ciency was more prevalent in 97.7% it was correlated with Class III.

Interesting observation showed that all cases of mandibular excessive
growth were correlated with Class III and 75% of mandibular deficiency
cases existed with Class II.

Regarding the presence of different types of malocclusions at the same

time, most of the cases showed the presence of 2 malocclusions at the same
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time, particularly Class III and cross bite (20.9%). Combination of 3 or

more malocclusions were recorded only in 7.3%.

Risk factors and their impact on the development of maxillofacial
disorders

The correlations between the risk factors and malocclusion were
studied among Tbilisi kindergarten students and patient referred to
“Orthodontic center”.

The target group of children were evaluated to reveal following
associated risk factors: heredity, pregnancy, birth connected factors,
feeding type, pacifier use, its duration, psychosomatic, seeing and postural
problems, non-nutritive sucking and oral habits.
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The epidemiological research performed in Thbilisi preschoolers
showed us that heredity and genetical factors play one to the most
important roles in formation of maxillofacial disorders (21.8%). High
transmission was seen in first orders relatives (7.8%), then from father
(5.7%), from mother (4.2%) and sibs(4.1%).

The health status study of mother during pregnancy revealed high
incidence of pregnancy pathologies (6.8%). Chronic diseases during
pregnancy and premature labor showed almost the same number, 3.8%
and 4%. As for birth trauma, it was recorded particularly in several cases
(1%).

Feeding pattern is important factor during early childhood. 53.6% of
studied children were breastfed, 46.4% formula fed. Frequent illness of
children (0-3 years) was mentioned in 12.2% of cases. Distribution of
psychosomatic, seeing and postural factors were distributed as follows:
1.6% 1.8% and 0.2%.

Non-Nutritive sucking habits were quite frequent in studied group of
children. According the questionnaire, pacifier use was confirmed in
59.1%, in 31.9% of cases it was used for more than 1.5 years. Thumb

sucking habit was present in 11.% of cases.
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To the best of our knowledge, development of malocclusion is
strongly associated with myofanctional disorders. Functional disorders
revealed in that 28.2% of examined children had breathing problems,
followed by speech problems at 11%, swallow 6.9% and chewing 0.8%.

Due to the high incidence and importance of occlusal problems, it was
necessary to reveal correlations between different types of variables. Ge-
netical factors and malocclusions showed statistically reliable correlation.

Chronic diseases during pregnancy were recorded with Class II in
42.6%, open bite 12.9% and deep bite in 7.3%. Pathologic pregnancy was
coincident with Class II in 30.3%, open bite in 26.8%. No match was found
in cases with premature birth and trauma. There was higher tendency of
occlusal discrepancies in bottle-fed group, than in breasted children. Open
bite frequency was twice as high in bottle-fed group (11%), than in
breastfed group. Cross bite was present in 8.9% of formula fed children,
while in breastfed group it was only 5.7%. Class III was more frequent in
breastfed group (3%). The most frequent disorder was Class II in both
groups (24%;20.1%). The incidence of deep bite was revealed in almost
same rate (12.2%;10.7%).

Children with chronic illness during first 3 years of life showed high
prevalence of malocclusions (46.7%): Class II 19.7%, open bite 15.5%.
Class III, cross bite and deep bite were seen with almost the same rate
(6,9%:;6,8%;6,7%).

In 19.8% of children with psychosomatic disorders, Class II was
recorded, in 17.6% cross bite, in 12.3% open bite. There were no cases of
Class I1I and deep bite.

As mentioned above, almost half of the evaluated children had pacifier
sucking habit. Prolonged use of pacifier in 27.9% of cases was correlated
with Class I and in 13.7% with anterior open bite. Cross bite was present
in 10.9%. On basics of our findings, children with Class III had no history
of pacifier use. Class II malocclusion was coincident with some other types
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of occlusal discrepancies, like anterior open bite (13.7%), cross bite (12.2%)
and deep bite (10.9%).

Thumb sucking habit was revealed in 11.5%, 60.7% of these preschoo-
lers had occlusal discrepancies. The highest rate of malocclusion was on
Class II and anterior open bite 31.5 % and 25.2%. Deep overbite was
revealed in 9.7%, Cross bite - 4.8%, Class III in 2.6% of cases.

Due to the high impact of functional disorders on maxillofacial region,
the correlation between them was estimated. Children with breathing
problems had a high prevalence of malocclusion, particularly in 41.5%
Class II and cross bite was confirmed at 13%. 67.9% of preschoolers with
normal functions had normal occlusion. Chewing dysfunction was mostly
associated with Class III (30.6%) and anterior open bite (4.7%).

Speech disorder was recorded with anterior open bite in 46.8%, than
Class II in 23.2%, deep bite 9.6%, cross bite 4.4%, Class II 2.2%.

Impaired swallow pattern was present with anterior open bite in
43.25%, with less frequency Class III 13.2% and Class II 8.6%. There was
no correlation between swallow dysfunction and deep or cross bite.

Maxillofacial system disorders are characterised by the presence of
several disorders at the same time. The impact of mouth breathing was also
observed on upper dental arch, like narrow and elongated arch. In 51.2%
of mouth breathers, a narrow upper arch was discovered. In almost all
cases of narrow upper dental arch was present with cross bite (93.4%), in
less cases anterior open bite (76.4%). Narrow upper dental arch in 68.3%
and 66.6% cases were correlated with deep bite and Class II. Class III was
recorded with narrow upper dental arch in 33.5% of cases.

In most cases elongated upper dental arch was present with deep bite
(66.4%), with less frequency Class II (23.6%), open bite (23.6%) and cross
bite (6.7%). Class III did not show a match. Shortened upper dental arch in
66.5% of cases was combined with Class III.

Vertically elongated upper dental arch showed correlation with
anterior open bite (66.9%) and Class II (11%). Regarding vertical
shortened upper dental arch, in 16.6% of cases it was seen with deep bite.
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Regarding other dental arch and maxillofacial disorders, no more
correlation was estimated.

To rate the ratio of the probability of an outcome in an exposed group
to the probability of an outcome in an unexposed group, RR ratio was
studied. There is high risk of development of anterior open bite in children
with the history of clinic mother’s diseases (RR=4.9). Risk of Class II
formation is 1.52 higher in these children compared to the children
without this factor. Pathologic pregnancy had impact on formation of
anterior open (RR=3.11) and cross bite (RR=2.5).

There was a high prevalence of anterior open bite (25.2%) in children
with a thumb sucking habit (RR=4.90), however the risk of development
of Class III (RR=1.08), deep bite (RR=0.84) and cross bite (RR=0.63) was
almost absent.

Pacifier use had the biggest impact on development of anterior open
bite (RR=1.93) and cross bite (RR=1.88), and almost no impact on
development on formation of Class II (1.07). Prolonged use of pacifier (1.5-
2) was mostly associated with the development anterior open bite
(RR=3.11), that is 1.6 times higher than with with normal use of pacifier.
This oral habit had impact on cross bite (RR=2.5) and Class II (RR=1.46).

Mouth breathing had impact on development of almost all disorders.
In mouth breathers, there was a higher incidence of Class II (RR=2.93) and
cross bite (RR=2.58) than in children with normal breathing pattern.
There is risk of development of Class III (RR=1.93) and open bite
(RR=1.72) in mouth breathers. There was an exception for deep bite where
the relative risk was less than 1.

According to our studies, functional disorders showed the most
expressed affect on the development of maxillofacial system (46.9%), while
worldwide data estimates non-nutritive sucking and oral habits as
predominant etiological factors. The most frequent disfunction revealed
among Tbilisi preschoolers was mouth breathing, that in turn was cor-

related with Class I and cross bite.
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Swallowing and speech was mostly impaired in children with anterior
open bite, chewing disfunction in Class III cases.

Observation of pacifier sucking habit showed that it had greater
impact when used for prolonged time. Regarding non-nutritive sucking
habits, their prevalence was not as much high than is spread worldwide.
Among them thumb sucking habit was recorded with highest incidence,
that in turn was correlated with anterior open bite.

Bottle fed children showed higher frequency of occlusal discrepancies
compared to breastfed children. Besides this, it was estimated that
women’s chronic diseases and pathologies during pregnancy reasonable
increase the risk of open anterior bite development. At the same time the
risk of Class II formations is 1.5times higher.

Based on our research we can conclude, that early detection of risk
factors and their correct management can help us avoid their future
negative impact on maxillofacial region. Functional disorders and oral
habits revealed during early childhood should be prevented and if
necessary treated to support normal development of occlusion.

Risk factors and their impact on the development of maxillofacial
disorders among clinically referred preschoolers

Risk factors associated with the development of maxillofacial region
were studied at the clinic “Orthodontic centre”, where detailed medical
history was collected and questionnaire used in the evaluation of Tbilisi
preschoolers was used.

The most frequent disorder was regarding oral functions. Among
them mouth breathing had the highest incidence, and the lowest the
postural changes. These disorders were followed by heredity, chronic
diseases during pregnancy and oral habits.

After analysing adopted data, heredity was important factor in 24.6%.
In detailed questionnaire we were able to reveal that heredity was more
frequent in first order relatives (12.8%), father line (6.5%), mother line
(3.1%) and sibs (2.2%).
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Mother’s chronic diseases during pregnancy were estimated in 17% of
cases. Pathologic pregnancy was recorded in 6.8% of evaluated children, as
far for premature birth (36 weeks of gestation and earlier), it was revealed
in 5.3% of cases. Birth trauma was mentioned din less than 1% of cases.

We studied feeding pattern and could find out that 76.2% of referred
children were breastfed, and 23.8% bottle fed.

Clinically referred children (23.8%) mentioned frequent illness during
first 3 years of life. While psychosomatic, seeing and postural changes
were seen in 6.3%,1.9% and 1% of cases.

According to our study, oral habits were revealed in 7.8% of clinically
referred children, that shows lower rate than epidemiological data. The
most frequently met oral wait was thumb sucking habit. Pacifier sucking
habit was recorded in 61.7% of patients, from who 18.9% proved to use it
for more than 2 years.

In order to rate the impact of functional disorders on the development
and formation of maxillofacial region, detailed investigation of patients
was held. In studied children, the most frequent disorder was chewing
disfunction (28.2%), mouth breathing was seen in 24.8% of cases, speech
disorder in 13.1%, impaired swallow pattern in 8.3%.

Occlusal discrepancies were the most frequently seen disorders among
clinically referred preschoolers. Accordingly the correlations between
different variables were done to occlusion.

Class III malocclusion was mostly genetically transmitted. Chronic
diseases of mother during pregnancy were correlated with Class III (60%),
deep bite was seen in 22.9%, cross bite in 20%, Class III in 14.3%. Anterior
open bite was recorder only in 8.6% of cases.

No correlation between premature labour and birth trauma with
malocclusions was seen.

As with analysing the data of breastfed and bottle fed children, high
incidence of Class III was recorded in both groups (61.8% and 51.5%).

Class II malocclusion was twice as frequent in bottle fed children than in
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breastfed (16.3%). 15.9% of breastfed children had anterior open bite,
while bottle fed children showed the rest of 10.2%. Deep bite was present
in 18.4% of bottle fed and in 12.7% of breastfed children. Cross bite
showed high frequency in both corpus and was 29.3% and 32.7%
accordingly.

Frequent illness during first 3 years of live was revealed in 23.8% of all
studied children, among them occlusal discrepancies were seen in 77.6%.
Among these patient, there was high incidence of Class III (59.2%), cross
bite (40.8%) and anterior open bite (30.6%). Deep overbite was estimated
in 12.2% and Class II in 8.2% of cases.

Psychosomatic disorders, that were recorded in 6.3% of patients,
showed correlation with Class III in 46.2% and Class II in 23.1%. The
incidence of anterior open bite, deep bite and cross bite was 30.8%, 23.1%
and 7.7% accordingly.

More than sixty percent of interviewed parents claimed that their
children used pacifier (61.7%), among them 18.9% proved prolonged use
of it. Our attention was paid to the fact that, children who used pacifier for
less than 1.5-2 years, had high incidence of Class III, while the same
malocclusion was twice as less in children who used pacifier for prolonged
time. Prolonged use of pacifier in 30.8% of cases was correlated with
anterior open bite, in 28.2% with Class II. Deep bite and cross bite were
mentioned with almost the same rate (23.1%).

Non-nutritive and oral habits were seen 7.8% of clinically referred
children, from whom 68.7% had occlusal discrepancies. Negative impact of
oral habits was mostly manifested as anterior open bite (56.3%). Class II
was revealed in 31.3%, Class III in 18.8%, cross bite and deep bite in 12.5%
of cases with NNS habits.

Due to the interdependence of functional disorders and occlusal
discrepancies, it was interesting to reveal cross tabulations between them.
Clinically investigated children with functional disorders showed Class III

in 47.1% and cross bite in 35.5% of cases. Mouth breathers were more
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prone to have Class II (29.4%) and vertical discrepancies (15.7%). Chewing
dysfunction was matched with cross bite (12.1%), anterior open bite
(8.6%) and Class II (3.4%). Speech impairment was mostly seen with
anterior open bite (51.9%) and Class III (48.1%). With the lowest rate with
Class II and deep bite (3.7%). Swallow dysfunction was correlated with
anterior open bite in 49.7% and with Class III in 24.3% of cases.

Upper dental arch disorders were compared with mouth breathing
and occlusions and following was estimated: the most frequent disorder
was narrow, elongation and shortening of upper dental arch. Narrow
upper dental arch in mouth breathers was correlated with deep bite
(87.5%), Class II (80%) and cross bite (77.8%). Lower rate was seen with
Class III (66.7%) and anterior open bite (62.5%).

Elongated upper dental arch in mouth breathers was correlated with
Class II and deep bite (86.7%;75%), less frequent with anterior open bite
(25%).

Shortened upped dental arch in most cases was present with Class III
(91%), cross bite (77.8%) and anterior open bite (50%).

Vertical discrepancies of upper dental arch, particularly extrusion,
showed statistically reliable correlation with anterior open bite (25%).
Intruded upper dental arch was present in 37.5% of cases with anterior
open bite.

There were no more statistically reliable correlations revealed bet-
ween dental arch and occlusal discrepancies.

After analysing researched data, it can be estimated that from the
factors influencing maxillofacial region, the highest impact was seen from
functional disorders. The highest incidence was seen in chewing disfu-
nction (28.2%), that is extremely different from Thbilisi preschooler epide-
miological data (0.8%). This situation can be explained by that fact, that
almost all from clinically referred children had various types of maloc-
clusions, that also increases the incidence of dysfunctions. Chewing

disorder was mostly associated with Class III and cross bite.
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Mouth breathing was frequently recorded with Class II and cross bite.
It is important to mention that in most cases mouth breathing was just bad
oral habit, rather than had anatomical basis.

As well as among Tbilisi preschoolers, speech and sallow disorders
were associated with anterior open bite.

Bad oral habits, including NNS habits, showed the less frequency in
clinically referred group (7.8%), compared to Tbilisi preschooler group
(11.5%). Their negative impact resulted as formation of anterior open bite.

Studying of Feeding pattern impact on maxillofacial region, it was
estimated that occlusal characteristics were more influenced by bottle
feeding. The same observation was seen among Tbilisi preschoolers. Class
IIT was only exception, that showed bigger incidence in breastfed children.

Class IIT was the most frequently recorded occlusal discrepancy in cli-
nically referred children. it was correlated with hereditary and functional
etiological factors.

Chronic diseases during and pathologic situations during pregnancy
increase the risk of formation of anterior open bite. At the same time these
children are more prone to develop Class II.

As a conclusion we can say that, early detection, correct management
and elimination of risk factors can help us avoid future development and

establishment of maxillofacial anomalies and deformities.

Conclusions

After evaluating Georgian preschoolers, it was possible to conclude
that:

1. Malocclusion is a remarkable problem in Thbilisi preschoolers.
Dental arch discrepancies (55.1%) and occlusal discrepancies (47.3%) were
dominant. Among malocclusions the most frequent disorder was Class II
(22.3%) and lees frequent Class III (1.6%).

2. Among clinically referred children, the most frequent disorders

were dental anomalies combined with occlusal and dental arch
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deformities. The most frequent malocclusion was Class III (39.1%) and lees
frequent Class II.

3. The malocclusion frequency was higher in clinically referred
children.

4. According to epidemiological study, malocclusions were combined

with other types of discrepancies:

Class II with: dental protrusion (70.6%), elongated upper dental
arch (71.3%), narrow upper dental arch (47.4%), narrow lower dental arch
(45.8%), maxillary excessive growth (75.3%).

Class III with: tooth eruption problems, shortened upper dental

arch, maxillary deficiency.
Anterior open bite with elongated and intruded lower dental arch.

Deep bite with: early eruption (17.4%), elongation of upper dental
arch (38.5%), maxillary excessive growth (13.2%).

Cross bite: tooth shape anomalies (22.6%), early eruption (15.4%),
narrow upper dental arch (27.25).

As for clinically referred children, malocclusions coexisted as follows:

o Class II with: dental protrusion (62.6%), elongated upper dental
arch (80%), narrow upper dental arch (16.7%), narrow lower dental arch
(37.5%). maxillary excessive growth (50%).

o Class III with: dental protrusion and retrusion (76.7%;:82.6%),
narrow upper dental arch (57.3%), shortened upper dental arch (95.7%),
elongated lower dental arch (98.1%), maxillary deficiency (97.9%).

o Open bite: narrow upper dental arch (18.8%), elongated and
intruded upper dental arch (20%).

o Deep bite with: dental protrusion (19.6%), narrow upper dental
arch (17.7%), elongated upper dental arch (45%).

» Cross bite with: congenitally missing teeth (12.5%), narrow and
shortened upper dental arch (44.8%;37.6%), elongated lower dental arch
(40.4%).
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» Among combined cases, the most frequent combination was Class
IIT with cross bite (20.9%). Combination of three or more malocclusions
was sen in 7.3%.

5.The distribution of malocclusions was not associated with gender (P
< 0.05). Expression of malocclusions was almost same n all age groups,
except Class III, that showed higher incidence in 5-6 age group.

6.According to our studies, functional disorders had the biggest impact
on maxillofacial system among Tbilisi preschoolers:

o Mouth breathing was the most frequent disorder that was
correlated with Class II and cross bite.

» Speech and swallow impairment with anterior open bite.

o Chewing disorder with Class III.

o Our study estimated functional disorders as most important and
frequent etiological factor, however worldwide data indicate on oral
habits.

7.Among Thbilisi preschoolers some pre and postnatal factors were
revealed:

» Chronic diseases and pathologic pregnancy increases the chance of
anterior open bite development.

+ Children with frequent illness during first three years of life were
moro prone to develop Class II and anterior open bite.

» Bottle fed children showed higher frequency of Class II, breastfed
children Class III.

» Relative risk for anterior open bite development is high in children
with thumb sucking habit.

» Relative risk of anterior open bite development in children with
pacifier sucking habit is RR = 3.11.

 Children with Class III showed no history of pacifier use.

8.According to our studies, functional disorders had the biggest impact
on maxillofacial system among clinically referred children:

 Clinically evaluated children with functional disorders had Class III
(47.1%) and cross bite (35.3%).
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o Mouth breathing is mostly correlated with Class IT and cross bite.

o Speed and swallow disfunction with anterior open bite and Class
IIL.

» Chewing dysfunction mostly was correlated with Class III.

9.Among children referred to “Orthdontic Centre" the following pre
and postnatal factors were revealed:

» Bottle fed children were moro prone to develop occlusal discre-
pancies, than breastfed children.

» Anterior open bite in 56.3% of cases was associated with thumb
sucking habit.

« Pacifier sucking habit was present with anterior open bite (30.8%).

Practical recommendations

1. Based on the results of our study the governmental preventive
orthodontic program should be evaluated.

2. The first check up with orthodontist is recommended to be held by
the age of 3 years.

3. Early orthodontic treatment should be done at young age. Ortho-
dontists should make decision regarding the type and timing of inter-
vention.

3. Revealed etiological factors such as pre and postnatal, NNS and oral
habits, functional disorders and etc. should be prevented with other health

care providers.
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