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Recently, specialists from many countries of the world have
observed an increase in the prevalence of dentofacial anomalies
in children and adolescents, which, in particular, is associated
with urbanization processes and environmental degradation [4].
According to WHO, the incidence of dentofacial anomalies in
the world is 92% [1]. One of the most common anomalies of the
dentofacial apparatus in the late interchangeable occlusion is the
violation of occlusion in the sagittal direction, namely, class II,
according to Angle’s classification [7]. For the timely treatment of
this pathology in the pubertal period, the early detection is neces-
sary [9]. However, the results of epidemiological studies in dif-
ferent regions and countries are contradictory [1,2,6-8,11], there
is insufficient information on the structure of class II, anomalies
according to Angle’s classification with different types of lower
jaw growth among 10-13 years old children. This necessitates a
further study of the prevalence of dentofacial anomalies.

Purpose of the study - to study the structure of dentofacial
anomalies in children and adolescents in Sumy city and Sumy
oblast (Ukraine) by their applying. To identify the dentoalveolar
morphological peculiarities of the occlusion in 10-13 years old
patients with anomalies of class II, according to Angle’s clas-
sification with different types of lower jaw growth.

Material and methods. A retrospective analysis of 2236 out-
patient dental cards of urban and rural patients with orthodontic
pathology, which applied to the regional children’s clinical dental
clinic (Ukraine), was conducted. Patients were divided into three
age groups: 6-9 years old (early mixed occlusion) - 592 children;
10-13 years old (late mixed occlusion) - 1180 children; over 13
years old (permanent occlusion) - 464 persons (Fig. 1).

The form of dentofacial anomalies was established according to
the Angle’s classification. Open and cross occlusions were divided
in separate groups.

In addition, 76 patients with class II, anomalies according to
Angle’s classification aged 10-13 years were examined in the
clinic to determine the type of lower jaw growth. Children under-
went an X-ray study, diagnostic models were made. In practical
orthodontics, the most widely X-ray method of research is used
[10], especially orthopantomography, which allows to carry out a
detailed diagnosis, to select the strategy and tactics of orthodontic
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intervention, to control the stages and the final result of the treat-
ment, depending on the direction of growth of the dentofacial ap-
paratus, it allows the doctor to give a long-term prognosis [3,12].

m 6-9 years
20,75%

H 1013 years

over 13 years

Flg. 1. The classification of patients by age

Orthopantomographic examination was performed to determine
the type of lower jaw growth according to the procedure described
by R. Reinhardt and others [13] (Fig. 2). All patients were di-
vided into five groups, taking into account the type of lower jaw
growth: group I - 21 patients with a neutral type of growth (L Go
= 12345°), group II - 11 children with vertical growth (L Go>
128°), group III - 9 patients with horizontal type of growth (L. Go
<118"), group IV - 9 children with combined (neutral with vertical)
type of growth, group V consists of 5 children with a combination
of neutral and horizontal type of lower jaw growth. Total 152
measurements were made.

On the diagnostic models of the jaws, to determine the degree of
the severity of morphological changes, the biometric indicators
were calculated, since they are an important criterion for choosing
a treatment tactics [5]. Morphometric examinations were carried
out on 55 control-diagnostic models of the jaws of patients with
a late mixed occlusion with dentofacial anomalies of class II ac-
cording to Angle’s classification by the method of Linder-Hart,
Korkhaus. Total 220 measurements were made.

The statistical processing of the material was carried out accord-
ing to parametric criteria (mean value - M, standard error - m),
statistical significance of the difference between the indices of two
independent groups was carried out according to the parametric
criterion (Student) using the statistical program package AtteStat
10.8.4. for MS Excel. Statistically significant differences were
considered when p <0.05.
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Fig. 2. Determination of the type of lower jaw growth

Results and their discussion. In the structure of dentofacial
anomalies in patients of Sumy city and Sumy oblast, applying
for orthodontic care, it is characteristic for all age groups that in
a significant majority there are anomalies of individual teeth and
dental curves (class I according to Angle’s classification) and that
is ranged from 67.95% to 77.87% of cases (Fig. 3).

A total 0f 2236 (6-13 years and over)

3,67%  635%
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On orthopantomograms it was found that in a significant number
of examined patients the value of the jaw angles was 123£5°,
which corresponds to the neutral type of lower jaw growth (Table).

The neutral and combined types of growth were leading in boys,
in girls more often the neutral (L. Go =123 £ 5°), vertical (L. Go>
128°) and horizontal (L. Go <118°) types of lower jaw growth
were observed.

Among the patients with the combined growth types a combina-
tion of neutral and vertical types of lower jaw growth was revealed
in 63.16%, and a combination of neutral and horizontal types of
growth was revealed in 36.84% of cases.

In the biometric study of the control and diagnostic models of
the jaws, a symptom complex of morphometric indices of dental
curves with dentofacial anomalies of class Il according to Angle’s
classification, depending on the type of lower jaw growth, was
established.

For patients with a neutral type of lower jaw growth, the width of
the upper dental curve between the canines averages 31.72+0.25
mm at a norm of 32.47+0.25 (p=0.05) and a lower one aver-

3.89% “ m [ class ages 25.86+0,43 mm at a norm of 24.40+0.40 mm (p<0.01);

' in the region of the first premolars on the upper jaw it averages

B 1T class 33.89+0.54 (p=0.001), on the lower jaw - 34.17+0.61 (p<0.001)

14,85% at a norm of 37.05+0.58 mm and 37.05+0.58 mm respectively.
B 10T class It was found that the width in the region of the first permanent

¥ open occlusion

® cross occlusion

Fig. 3. The structure of dentofacial anomalies in 6 - 13 years
old children

With regard to occlusion anomalies, in the age group of 6-9 years
old patients (early mixed occlusion), the most common is an open
occlusion (7.44%), which can be explained by the presence of a
large number of various harmful habits at this age.

At a later age (late period of mixed and permanent occlusion),
there is a decrease in the number of patients with open occlusion
and class IIT anomalies according to Angle’s classification, which
is most likely due to the elimination of bad habits at an earlier
age and the eruption of permanent teeth.

The occlusion anomalies of class Il according to Angle’s classification
progress with age, and their percentage increases almost 9 times (from
2.87%up to 19.18%) both in 10-13 years old children and in patients
older than 13 years in comparison with the early mixed occlusion.

molars of the upper jaw is 45.05+0.78 mm at a norm of48.35+0.78
mm (p=0.01), of the lower one it is 46.24+0.56 mm at a norm
of 48.35+0.78 (p=0.05); the length of the frontal segment of the
upper dental curve is 20.53+0.33 mm (p=0.001), of the lower
dental curve - 15.1+0.4 mm (p=0.01) at a norm of 18.26 = 0.26
mm and 16.29+0.25 mm respectively.

For patients with a vertical type of lower jaw growth, the follow-
ing results were obtained: the width of the upper dental curve in
the region of 3/3 teeth is 33.86+0.67 mm (N=32.44+0.47 mm)
(p=0.05), upper dental curve - 26.25+0.49 mm (N=24.44+0.47
mm) (p<0.01); the width between 4/4 teeth on the upper jaw is
33.940.54 mm (N=36.36+0.60 mm) (p=0,01), on the lower jaw —
34.1£0.66 mm (N=36.36+0.60 mm) (p=0.05). Transversal dimen-
sions in the region of 6/6 teeth on the upper jaw are 43.95+0.69
mm (N=46.69+0.84 mm) (p<0.01), on the lower jaw - 44.52+0.50
mm (N=47.25 + 1.07 mm) (p = 0.05); the length of the frontal
part of the upper jaw is 19.12 + 0.52 mm (N =47.25 £ 1.07 mm)
(p <0.05), of the lower jaw - 13.9 £ 0.41 mm (N = 15.9 £ 0.35
mm) (p=0.01).

Biometric study of the control and diagnostic models of the
jaws of patients with horizontal growth showed that the width
of the upper dental curve between the canines averaged 31.61

Table. Types of lower jaw growth in children according to orthopantomograms

Neutral growth type Vertical growth type Horizontal growth type Combined growth type
Sex

n % n % n % n %
Boys 17 22.37 5 6.58 4 5.26 12 15.79
Girls 11 14.47 10 13.16 10 13.16 7 9.21
Total 28 36.84+5.53 15 19.74+ 4.56 14 18.42+4.47 19 25+ 4.98
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+0.53 mm at a morn 0f 32.90 + 0.53 mm (p = 0.05) and of the
lower one - 25.524+0.29 mm at a norm of 24.47 + 0.43 mm (p
<0.05); in the region of the first premolars on the upper jaw
it is 33.59 £ 0.61 mm (p = 0.001), on the lower one - 32.28 +
0.36 mm (p <0.001) at a norm of 36.99 + 0.68 mm and 36.99
+ 0.68 mm respectively. It was established that the width in
the region of the first permanent molars of the upper jaw is
43.42 + 0.68 mm at a norm of 47.2 + 1.41 mm (p = 0.01), of
the lower jaw - 43.77 + 0.17 mm at a norm of 47.2 = 1.41 (p
= 0.05); the length of the frontal segment of the upper dental
curve is 20.97 £ 0.38 mm (p = 0.001), of the lower one it is
14.78 £ 0.39 mm (p = 0.01) at a norm of 17.73 = 0.5 mm and
16.03 + 0.44 mm respectively.

For children who have a combination of neutral and vertical
type of lower jaw growth, it is typically the following: the width
of the upper dental curve in the region of 3/3 teeth is 33.70 +
0.14 mm (N =32.92 + 0.28 mm) (p = 0,05), of the lower one
-26,94 + 0,46 mm (N = 24,76 £ 0,68mm) (p <0,01); between
4/4 teeth on the upper jaw - 34,84 + 0,61 mm (N = 36,97 +
0,74 mm) (p = 0,01), on the lower jaw — 34.77 + 0.37 mm (N
=36.97 £0.74 mm) (p = 0.05). Transversal dimensions in the
region of 6/6 teeth on the upper jaw are 45.37 + 0.82 mm (N
=48.24 £ 0.97 mm) (p <0.01), at the lower jaw - 45.72 £ 0.51
mm (N =48.24 + 0.97 mm) (p = 0.05); the length of the frontal
region of the upper jaw is 19.83 + 0.62 mm (N = 18.34 + 0.27
mm) (p <0.05), of the lower jaw -15.32 £ 0.25 mm (N = 16.23
+0.31 mm) (p = 0.01).

Under the combination of neutral and horizontal type of lower jaw
growth, it was established the following: the width of the upper
dental curve between the canines averages 32.44 + 0.37 mm at
anorm of 33.78 + 0.59 mm (p = 0.05) and of the lower one it is
23,14 0.52 mm at a norm of 24.42 + 0.57 mm (p <0.01); in the
region of the first premolars on the upper jaw - 33.16 £+ 0.69 mm
(p =0.001), at the lower jaw - 35.16 £ 0.63 mm (p <0.001) at a
norm of 37.1£0.57 and 37.1 £0.57mm respectively. It was found
that the width in the region of the first permanent molars of the
upper jaw is 44.28 + 0.39 mm at a norm of 47.36 + 0.63 mm (p
=0.01), of the lower one - 44.12 + 0.61 mm at a norm of 47.36 +
0.63 mm (p =0.05); the length of the frontal segment of the upper
dental curve is 20.66 = 0.55 mm (p = 99.9), of the lower - 15.76
+0.37 mm (p=0.01) at a norm of 18.22 £ 0.89 mm and 16.56 +
0.24 mm, respectively.

Conclucion. Orthodontic care in the Sumy Oblast Children’s
Clinical Dental Clinic is mainly used by children from 10 to 13
years old. The anomalies of individual teeth and dental curves
were leading in all age groups (71.24%).

Among the occlusion anomalies in 10-13 years old children, a
significant proportion falls on the class II according to Angle’s
classification (19.18%).

A third of 10-13 years old patients, with class II anomalies ac-
cording to Angle’s classification, has a neutral type of lower
jaw growth (36.84 + 5.53%), horizontal and vertical types of
growth are 18.42 + 4.47% and 19.74 + 4.56% respectively. The
combination of neutral and vertical type of lower jaw growth
occurs in 1.7 times more often than the combination of neutral
and horizontal types.

© GMN

In all groups, a characteristic symptom complex of morphological
changes in the dental curves of the upper and lower jaws of differ-
ent severity was established. The most pronounced morphological
changes are observed in the group of patients with a horizontal
type of lower jaw growth.
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SUMMARY

DEPENDENCE OF MORPHOMETRIC PARAMETERS OF THE DENTAL OCCLUSION
ON THE TYPE OF THE LOWER JAW GROWTH IN CHILDREN
WITH CLASS II, DENTOFACIAL ANOMALIES WHO LINE IN THE NORTHERN UKRAINE

!Galich L.V., ’Kuroedova V., 'Lakhtin Yu., 2Galich L.B., 'Moskalenko P.

'Medical Institute at Sumy State University, *Higher State Educational Institution “Ukrainian Medical Dental Academy”’, Ukraine

The aim of the work was to study the structure of dentofacial anoma-
lies in children and adolescents in Sumy city and Sumy oblast, to
identify dentoalveolar morphological peculiarities of the occlusion
in 10-13 years old patients with class I, anomalies according to
Angle’s classification with different types of lower jaw bone growth.

A retrospective analysis of 2236 outpatient dental cards of urban
and rural patients with orthodontic pathology was conducted.
Patients were divided into three age groups: 6-9 years old (early
mixed occlusion) - 592 children; 10-13 years old (late mixed oc-
clusion) - 1180 children; over 13 years old (permanent occlusion)
- 464 persons; besides 76 patients with class II, anomalies accord-
ing to Angle’s classification aged 10-13 years were examined. To
determine the type of lower jaw growth, the children underwent
orthopantomographic examination, diagnostic models were made
and biometric indicators were calculated to determine the severity
of the morphological changes.

It was established that anomalies of individual teeth and dental
curve dominated in all age groups (71.24%). Among the occlu-

sion anomalies, a large part falls to class Il anomalies according
to Angle’s classification (19.18%). A third of these patients have
aneutral type of lower jaw growth (36.84+5.53%), horizontal and
vertical types of growth reach 18.42+4.47% and 19.744+4.56%, re-
spectively. The combination of neutral and vertical type of growth
of the lower jaw occurs in 1.7 times more than the combination
of neutral and horizontal. The most pronounced morphological
changes were observed in the group of patients with a horizontal
type of lower jaw growth.

When planning treatment and prophylactic measures among
patients of the orthodontic profile, it is necessary to take into
account the peculiarities of both the prevalence of pathology in
the region and the morphological changes of different severity in
the dental curves of the jaws.

Keywords: dentofacial anomalies, prevalence of dentofa-
cialr anomalies, class II according to Angle’s classification,
growth of jaws, types of jaw growth, orthopantomography,
morphometry.

PE3IOME

3ABUCUMOCTb MOP®OMETPUYECKHUX [TAPAMETPOB IIPUKYCA
OT THUIIA POCTA HUKHEM YEJIOCTH Y MALIMEHTOB CEBEPHOI'O PETMOHA YKPAUHBI
C 3YBOUEJIOCTHBIMHA AHOMAJIMAMM 11, KJTACCA 11O SHIUIIO

'Tasmnu JI.B., ’Kypoenosa B.JL., 'JIaxtun 10.B., T'anu4 JI.B., 'Mockanenxo IL.A.

'Meouyunckuii uncmumym CYMCKo20 20Cy0apcmeeHHo20 yHugepcumema,
’Buvicuee 2ocydapcmeentoe yuebnoe 3a6edeHue  VKpauHckas MeOUyuHckas cmomamonozuieckas akademus”’, Yrkpauna

Llensio mccenoBanys ABMIOCH M3ydEeHHE CTPYKTYpHI 3yOoue-
JIIOCTHBIX aHOMAaIUH y AeTeit m moapocTkos ropoga Cymsl
CyMcKoit 061acTH ¥ BBISBICHHE 3y00alIbBEONSIPHBIX MOpPdO-
JIOTUYECKHUX 0COOEHHOCTelN mpHKyca y manuentoB 10-13 net
¢ anomanuamu II; kmacca Mo DHIIIO ¢ pasHBIM TUIIOM POCTa
HIDKHEH YelTtoCTH.

I[IpoBesieH peTpoCHeKTHBHBIN aHaMn3 2236 aMOyIaTOPHBIX CTO-
MATOJIOTMYECKUX KapTOUeK I'OPOJICKUX U CENIbCKUX MAIUEHTOB C
OPTOAOHTHYECKOH martosiorueif. IlarmeHTs! OblIM pa3zieneHsl Ha
TPU BO3pACTHBIE IPYHIBL AETH B BO3pacTe oT 6-9 ser (paHHMI
CMeIIaHHBIN npHKyc) - 592; 10-13 ner (mo3nHU CMeLIaHHbIH
npukyc) - 1180 mereif; Bbie 13 et (MOCTOSHHBIN NPHKYC) - 464;
KpOMe TOro, 00CIIe10BaHO 76 MAlMeHTOB C aHOMATUSIMU II, kimacca
no OHnmo B Bo3pacte 10-13 ner. Jlns onpeneneHus TUma pocTa
HIDKHEH YeNTIOCTH JETSM IMPOBEICHO OPTOMaHTOMOrpadHIecKoe
HCCIIeZIOBaHNEe, U3TOTOBJIEHbI JUarHOCTUYECKHE MOZICNH U [0 HUM
paccuuTaHbl OMOMETPUYECKHE TOKA3aTeNH TSl BBIABICHHS CTEIIEHN
TSDKECTH MOP(HOJIOTHIECKUX H3MEHEHHI.

38

YCcTaHOBIEHO, YTO BO BCEX BO3PACTHBIX IPyIIax JOMUHUPO-
BaJI aHOMAaJIUY OTAEIBHBIX 3y00B 1 3yOHBIX psiaoB (71,24%).
Cpenu aHOMaNHil NIpUKyca 3HAYUTEIbHAS YaCTh IIPUXOAUTCS
Ha II xiacc mo Ourmo (19,18%). YV TpeTn 5THX MaINEeHTOB
HaOnrofaeTcs HeHTPaJbHBINH THII pOCTa HIDKHEH YeNIOCTH
(36,8445,53%), ropu30HTANBHBINA ¥ BEPTHKATIBHBIH THIIBI PO-
cra coctaBmwm 18,42+4,47% wu 19,74+4,56%, COOTBETCTBEHHO.
CoueTaHue HEUTPaNbHOIO U BEPTUKAIBHOIO TUIIOB POCTA HIXK-
Hel yeTrocTH BeTpedaercs B 1,7 pa3a Gobline, 4eM COueTaHHe
HEHTPaIBHOTO C TOPU3OHTANBHEIM. Hambonee BBIpaskeHHEIE
Moposornyeckne U3MEHEeHHsI HaONIOgalnuch B rpymie ma-
LIUEHTOB C TOPU30HTAJIBHBIM THIIOM POCTa HIKHEH YEIIOCTH.

[Tpu mrannpoBanuy 1e4eOHO-TIPOPHITAKTHISCKIX MEPOTIPUSTUH
CpeaM MAIMEeHTOB OPTOJOHTHUECKOro MpodmiIs HeoOXoxuMo
YUYHUTBIBaTH OCOOCHHOCTH KaK PaclpoCTPaHEHHOCTHU ITaTOJIOTUH
B PErHoHe, TaK U MOP(OIOTNIECKHE N3MCHEHHS 3yOHBIX PSIOB
YeII0CTe! pa3sHOH CTENEHH TSKECTH.
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MICROBIOLOGICAL ASPECTS OF THE ORTHODONTIC TREATMENT

Zharmagambetova A., Tuleutayeva S., Akhmetova S., Zharmagambetov A.

Karaganda State Medical University, Department of Childhood Dentisrty and Surgical Dentistry,
Faculty of General Medicine and Dentistry, Kazakhstan

Today, the prevalence of dental diseases remains high [6,9,13].
Dentoalveolar anomalies are one of the first places for the preva-
lence after dental caries and periodontal disease [1,4,14,18]. The
high prevalence of dentoalveolar anomalies requires detailed
diagnostics and rational treatment and prevention. To treat den-
toalveolar anomalies, both removable and non-removable treat-
ment methods are used. Orthodontic devices applied eliminate
dentoalveolar anomalies, normalize the dental system function,
provide the aesthetic needs of the patient, increase the life qual-
ity in general. However, the orthodontic appliance in the mouth
worsens conditions for its self-cleaning, complicates the teeth care
and makes an environment favorable to the soft tooth deposit.
In this regard, there is a high microbial contamination of teeth
surfaces and orthodontic appliances covering their extensive soft
deposit that, in turn, leads to a demineralization of tooth enamel.
In addition, there is change in the mouth microflora composition,
which presents an increase in the number of pathogenic and op-
portunistic microorganisms, disbacteriosis mouth events. These
factors contribute to the high prevalence of dental caries and
inflammatory periodontal diseases. Therefore, being a panacea
to treat dentoalveolar anomalies, the orthodontic appliance at
the same time, have an adverse impact on the oral cavity state,
but also on the organism as a whole, which requires further and
careful study. On this basis, at the orthodontic treatment, various
© GMN

fundamental researches are held such as cytological, microbio-
logical and others [2,8,10,15].

In modern dentistry, preventing dental caries is very important,
which is aimed at reducing the number of bacteria and increasing
the tooth resistance to various influences, as the major causative
agent of dental caries is the opportunistic pathogenic oral micro-
flora and its metabolic products. The research results show that the
orthodontic treatment changes the qualitative and quantitative oral
microflora composition: increases the number and frequency of
the isolation rate of particular species, finds mouth atypical micro-
bial strains, the symbiotic microflora ceases to perform barrier role
for non-residents, pathogenic staphylococci and yeast-like fungi
actively vegetate. According to Patack N.E. et al, and Pramod S.
et al. [16,17] the microbial contamination creates conditions for
developing inflammation in paradontium edge. It is also known
that when wearing orthodontic appliances in the oral cavity, there
is an increased amount of Streptococcusmutans, Candidaalbicans,
Lactobacillusspp., Enterobacteriaceaespp., which are a key link
in developing teeth demineralization and periodontal diseases.

Clinical and microbiological studies by several authors have
shown that using orthodontic appliances leads to a statistically
significant increase in the percentage of bacteria containing the
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