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SUMMARY

Introduction/Objective The aim of this study was to evaluate the prevalence of developmental dental
anomalies (DDA) in Serbian orthodontic patients.

Methods The sample was composed of 1,001 panoramic radiographs of orthodontic patients, older
than seven years, taken as a part of the initial diagnostic procedure at the Clinic of Orthodontics, School
of Dental medicine in Belgrade. The DDA that could be diagnosed accurately on panoramic X-rays were
documented. Descriptive analysis was used to determine prevalence and sex distribution of DDA. The
Pearson x? test and Fisher’s exact test were used to compare number of affected teeth in males and
females (level of significance was 95%).

Results The prevalence of DDA in Serbian orthodontic patients was 34.8% (15.5% males and 19.3%
females). Impactions were present in 16.5%, hypodontia in 12.9%, hyperdontia in 4.4%, microdontia
in 2.9%, macrodontia in 1.8% and transposition in 0.8% of patients. Maxillary canines were the most
frequently impacted teeth. Maxillary second molars were more prone to impaction in females (p < 0.05).
Impacted incisors were more prevalent in maxilla, premolars, and second molars in mandible. The most
commonly missing teeth were upper left second premolars. Mesiodens was the most frequently found
supernumerary tooth.

Conclusion We reported a high a rate of DDA in Serbian orthodontic patients, more in females than
males. The most frequently observed DDA were impaction, tooth agenesis, hyperdontia, microdontia,
macrodontia, and transposition. All investigated DDA were more frequently present in females, except
hyperdontia. Current findings could offer a foundation for epidemiological studies on DDA prevalence.

Keywords: developmental dental anomalies; orthodontics; hypodontia

INTRODUCTION

Developmental dental anomalies (DDA) occur
during the period of teeth development. The
etiology is complex and multifactorial. It in-
volves genetic and environmental influences,
as well as variation in sex distribution. DDA are
presented as irregularities in tooth number, size,
shape, and structure, and altered teeth eruption.
The complexity of tooth development is influ-
enced by over 300 genes, mutations, and/or
localized or generalized insults (trauma, infec-
tion, therapeutic irradiation, low birth weight,
vitamin D deficiency, metabolic and hormonal
disturbances, as well as nutrition and available
space in the dental arch). The outcome of these
influences could be the presence of isolated or
combined DDA in a person [1, 2]. Persons with
DDA tend to have orthodontic, functional, and
esthetic problems. The early discovery and in-
formation of prevalence and association of den-
tal abnormalities with sex and type of teeth are
important information for dental practitioners.

Epidemiological studies investigating the
prevalence of DDA have been conducted all

over the world with variation in results [3, 4,
5]. Only a few recent studies, mostly on a par-
ticular type of DDA, were done in Serbia. Au-
thors investigated the prevalence of hypodontia
in Serbian schoolchildren [6, 7]. Two studies
reported on the prevalence of structural dental
anomalies (amelogenesis imperfecta and molar
-incisor hypomineralization [8, 9]. To the best
of our knowledge, any other studies investigat-
ing more types of DDA in Serbian population
have not been conducted.

The aim of this study was to evaluate the
prevalence and sex distribution of developmen-
tal dental anomalies in Serbian orthodontic
patients.

METHODS
Sample

This retrospective cross-sectional study was
comprised of 1,324 panoramic radiographs of
patients older than seven years of age referred
to the Clinic of Orthodontics, School of Dental
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Medicine, University of Belgrade from all over Serbia.
Digital panoramic radiographs were taken as a part of the
initial diagnostic examination in 2016. Only high-quality
films of patients with no craniofacial abnormalities and
syndromes associated with DDA (including cleft lip and
palate), previously extracted permanent teeth, a trauma in
the orofacial region, and previous orthodontic treatment
with fixed appliances, were included in the sample. Con-
sequently, a sample comprised of 1,001 panoramic radio-
graphs (459 male and 542 female patients). Experienced
orthodontist and pedodontist assessed the radiographs.
Only tooth abnormalities that could be diagnosed precisely
and solely on panoramic X-rays were documented. The
DDA with a high probability of poor diagnosis without
previous clinical examination and/or additional radio-
graphs were excluded from the evaluation, such as:

1) Anomalies of tooth structure — hypomineralization,
amelogenesis imperfecta, and molar-incisor hypo-
mineralization (MIH);

2) Root deformation and number, concrescence and
dilaceration;

3) Rotation.

Third molars were excluded from the evaluation due to
the high incidence of variation in morphology, size, and
position.

We evaluated panoramic radiographs for the following
DDA:

1) Hypodontia — developmentally missing teeth (tooth
agenesis) was diagnosed by counting present teeth
when no sign of tooth formation existed. Oligodontia
was defined when more than six teeth were missing;

2) Hyperdontia (supernumerary teeth) — additional
teeth were present on the radiograph. They may be
observed as teeth with normal size and shape, or with
smaller size and atypical form;

3) Mesiodens - supernumerary tooth localized in the
anterior region of maxilla;

4) Tooth transposition — two adjacent teeth changed their
position partially or completely in dental arch [10];

5) Microdontia - teeth are smaller than average. Mi-
crodontia of maxillary lateral incisor was recorded
when the maximum mesiodistal crown diameter was
smaller compared to the same dimension of opposing
mandibular lateral incisor in the same patient [11];

6) Macrodontia was referred to the tooth that was found
to be immensely larger than the average one [12];

7) Impaction was defined in cases when physical barrier
existed, and/or tooth had an orientation that prevent-
ed its emergence [13]. Canines were not evaluated for
impaction in children younger than ten years of age
due to the possibility of misdiagnosis.

Statistical analysis

The statistical analyses were performed using Statistical
Package for Social Science, version 22.0 (IBM Corp., Ar-
monk, NY, USA). The descriptive statistical analysis was
used to evaluate the prevalence of DDA and sex distribu-
tion. Pearson’s x* test and Fisher’s exact test were used to
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compare number of teeth affected by anomalies in males
and females. The level of significance was set at p < 0.05
with 95% confidence interval.

RESULTS

We analyzed panoramic radiographs and charts of 1,001
orthodontic patients (45.8% males and 54.2% females).
At least one dental anomaly was found in 34.8% (n = 348)
of patients. The distribution of dental anomalies by sex
showed that females were more affected than males (19.3%
vs. 15.5%). The prevalence of investigated developmental
dental anomalies of number, size, and position is presented
in Figure 1. The location, number of teeth affected by DDA
in the upper and lower jaw and comparison between males
and females are presented in Tables 1 and 2.

Abnormalities of tooth number

Tooth agenesis was the most frequent abnormality of
tooth number presented in 12.9% (n = 129) of all patients
(5.5% of males and 7.4% of females). Supernumerary teeth,
including mesiodens, were observed in 4.4% (n = 44) of
subjects (2.4% of males and 2% of females). A total of 2.5%
(n = 25) patients had mesiodens (2.8% males and 2.2%
females). And other kinds of supernumerary teeth were
reported in 2.4% of patients. Prevalence of abnormalities
of tooth number in male and female orthodontic patients is
presented in Figure 2. The most commonly missing tooth
was upper left second premolar (n = 46 teeth), followed
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Figure 3. Number of male and female patients with anomalies of tooth
position

by upper right and lower right second premolar (37 teeth
in both right quadrants). In the anterior region of maxilla,
lateral incisors showed the highest prevalence of agenesis
(n =40 teeth). We found 17 lateral incisors missing on the
left side, and 23 on the right side of maxilla. In the anterior
region of the lower jaw, agenesis of incisors was the most
frequent finding (21 teeth). First molars were not affected
by agenesis. More second molars were missing in the lower
jaw compared to the upper jaw (22 vs. 15 teeth). Oligo-
dontia was reported in one female patient (Table 1 and 2).

Abnormalities of tooth position

Tooth impaction was the most frequently found dental
abnormality (16.5%). The number of male and female
patients with anomalies of tooth position is presented in
Figure 3. The high number of impacted canines in the
upper arch is documented in current study (107 teeth).
We found 49 impacted canines on the right side, and 58
on the left side. Bilaterally impacted canines were pres-
ent in 24 patients. Only 11 mandibular canines were
impacted (five on the right side and six on the left side).
More impacted premolars were found in the lower jaw.
The only statistically significant difference in the number
of teeth affected by DDA between males and females was
found in the number of impacted maxillary second molars
(p < 0.05) (Tables 1 and 2).

Abnormalities of tooth size

The DDA affecting tooth size were present in 4.7% (n = 47)
of all patients in the sample. Prevalence of microdontia
and macrodontia in male and female orthodontic patients
is presented in Figure 4. The location, prevalence, and sex
distribution of teeth affected by an abnormality in size are
presented in Tables 1 and 2.

DISCUSSION
The present study assessed sex distribution and prevalence
of selected DDA in the sample of 1,001 orthodontic pa-

tients. Numerous studies presented epidemiological data
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Figure 4. Number of male and female patients with anomalies of
tooth size

and prevalence of DDA in either general population or
pediatric and orthodontic patients. They vary in selection
of methods, sample size, number of included anomalies,
and results. The size of our sample was found to be either
similar or larger in number of subjects, comparing to re-
cently conducted investigations. Furthermore, the studies
with the same purpose, conducted in different parts of the
world, reported at least one dental anomaly in 5.4-45.7% of
subjects [4, 14-17]. The prevalence of DDA in the present
study was 34.8%, which may be because the sample con-
sisted of patients referred to orthodontic treatment. Multi-
factorial etiology of dental anomalies, ethnical differences,
and selection of DDA investigated in the study, inclusion
and exclusion criteria contribute to the diversity of results.

Abnormalities of tooth number

Agenesis of one or more teeth could create malocclusions
and esthetic and functional problems. Missing teeth were
the most frequent abnormality of tooth number in the
present sample of Serbian orthodontic patients (12.9%).
The overall prevalence of missing teeth in recent stud-
ies was 0.027-21.6% [14, 16, 18-22]. Such considerable
differences in results could be explained by variation in
sample composition and size, ethnicity and methodolo-
gy. In a systematic review of the literature, Rakhshan and
Rakhshan [20] reported a significantly higher number of
patients with tooth agenesis in the samples comprised of
orthodontic patients, in comparison to the epidemiological
samples and samples of dental patients. They argued higher
prevalence of anomalies in patients seeking orthodontic
treatment. The only two recent epidemiological studies in
Serbia found a lower prevalence of missing teeth (6.28%
and 5.34%, respectively) in comparison to our results [6,
7]. The high rate of hypodontia in Serbian orthodontic
patients in a present study could be due to the nature of
sample composition. Patients with the most challenging
malocclusions, in need of potentially complicated and mul-
tidisciplinary treatment approach are almost automatically
referred to the Clinic of Orthodontics. The present find-
ing of more females than males with hypodontia (7.4%
vs. 5.5%) supports the documented sex differences in the
association between sex and hypodontia, microdontia,
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Table 1. Location and prevalence of maxillary teeth affected by developmental dental anomalies. Comparison between males and females.

x* test and Fisher’s exact test (p < 0.05)

% % Hypodontia | Hyperdontia Impaction | Transposition Microdontia Macrodontia

el 9 nJol n Je | P nle| n Jo P [ 0l | n e | P
M 6 1.3 0 0

17 / 0.153 / 0.005* / / /
F 2 0.4 9 1.7
M

16 F / / / / / / / / /
M 21 4.6 3 0.7 6 1.6

15 0.332 / 0.796 / / /
F 16 3 2 0.4 9 1.7

14 M 1 02 / 0.382 / 1 02 1.000 / / /
F 1 0.2 ' 1 0.2 )
M 1 0.2 25 5.5 1 0.2

13 / 1.000 0.658 / / /
F 1 0.2 33 6.1 1 0.2
M 8 1.7 3 0.7 1 0.2 6 13 1 0.2

12 0.549 / 1.000 0.873
F 15 2.8 3 0.6 1 0.2 6 1.1 2 0.4
M 0 0 10 2.2 2 0.4

1 / 1.000 / 0.477 / 0.120
F 1 0.2 8 1.5 8 1.5
M 0 0 6 1.3 4 0.9

21 / 0.256 / 0.526 / 0.761
F 3 0.6 4 0.7 6 1.1
M 7 1.5 3 0.7 2 0.4 7 1.5 1 0.2

22 0.468 / 0.209 0.310
F 10 1.8 1 0.2 0 0 13 24 4 0.7
M 3 0.7 22 4.8 2 0.4

23 / 1.000 0.894 / / /
F 3 0.6 27 5 1 0.2
M 1 0.2 2 0.4

24 / 1.000 / 1.000 / / /
F 2 0.4 3 0.6
M 19 4.1 1 0.2 6 1.3

25 0.571 / 1.000 / / /
F 27 5 3 0.5 7 14
M

26 F / / / / / 1.000 / / /
M 5 1.1 0 0

27 / 0.257 / 0.256 / / /
F 2 0.4 3 0.6

M - males; F - females;
*statistically significant; 2x? test

hyperdontia and macrodontia. Females are more affected
by tooth agenesis and microdontia, while more supernu-
merary and large teeth are expected to be found in men
(1:1.5 ratio) [1, 23]. Previous studies in different world
regions offered conflicting results regarding sex distribu-
tion of patients with missing teeth [15, 16, 19]. However,
our findings are in agreement with the results of sex dis-
tribution in the Serbian population (5.34-6.28%) [6, 7]. In
addition, the location of teeth agenesis is in relationship to
teeth position in morphogenic field, i.e. to the most distal
tooth in the group affecting second premolars and lateral
incisors, as well as third molars [1]. Thus, these teeth are
frequently affected by agenesis (4.28-7.52%) which is in
accordance with our results [4-7, 18]. A rare occurrence of
oligodontia was reported in the Italian population (0.08%)
which is in agreement with our result (0.09%) [24].
Contrary to the high prevalence of hypodontia, supernu-
merary teeth are less frequently found in healthy individuals
(0.5-3.8%). The prevalence of supernumerary teeth in our
sample was 4.4%, slightly higher than in recent studies [24,
25,26]. The etiological pattern of sex distribution in associa-
tion with supernumerary teeth is the opposite of hypodontia
[1]. Males are more prone to the formation of supernumer-
ary teeth than females, which is in agreement with our find-
ings [24, 27]. Mesiodens was the most frequently detected
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supernumerary tooth on panoramic X-rays in the present
study. The lower prevalence of mesiodens was reported in
Italian non-orthodontic subjects and French orthodontic
patients (0.05% and 0.66%) [15, 24].

Impaction

The prevalence of patients with tooth impactions in the cur-
rent study was high (16.5%) in comparison to the results of
recent studies (2.6-7.1%) [15, 16, 28]. The highest rate of
tooth impaction was found in maxillary canines, followed by
maxillary central incisors, mandibular premolars and second
molar. In the present study, unerupted maxillary incisors
were more frequently found in female subjects compared to
males, which is not in agreement with the previous report
[29]. The prevalence of patients with impacted canines was
10.7% in the present study, in comparison to findings in the
general population ranging from 0.6-8.4% [4, 16, 24]. The
higher rate of impaction in the current study is probably due
to the composition of the sample comprised of persons re-
ferred to orthodontic treatment. Females were more affected
by impacted maxillary canines compared to males (9.6% vs.
6.9%). Patients, especially females, perceive missing tooth
in the anterior region of maxilla as an aesthetic problem,
which motivates them to seek out orthodontic treatment.

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):17-23
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Table 2. Location and prevalence of mandibular teeth affected by developmental dental anomalies. Comparison between males and females.

x*test and Fisher’s exact test (p < 0.05)

% % Hypodontia Hyperdontia Impaction Transposition Microdontia Macrodontia

el n Joo]l n Jeo | P [ n [ | n] P T n oo | n Jow | P
M 8 1.7 4 0.9

37 / 0.153 / 0.538 / / /
F 4 0.7 7 1.3
M

36 = / / / / / / / / /
M 21 4.6 3 0.7 6 1.3

35 0.332 / 0.796 / / /
F 16 3 2 0.4 9 1.7

34 M / / / / ! 02 0.457 / / /
F 0 0 )
M 4 0.9 1 0.2

33 / / / 0.517 / / /
F 2 0.4 0 0
M 2 0.4 6 1.3 1 0.2

32 / 0.596 / / 1.000 0.873
F 1 0.2 6 1.1 2 0.4
M 6 1.3 0 0 0 0

31 0.297 / / / / 1.000
F 3 0.6 1 0.2 1 0.2
M 2 0.4 1 0.2 0 0

41 0.539 / / / / 1.000
F 3 0.6 0 0 1 0.2
M 3 0.7 0 0

42 0.330 / / / / / /
F 1 0.2 1 0.2
M 0.4

43 / / / / 0.535 / / /
F 3 0.6
M

44 = / / / / / / / / /
M 18 3.9 1 0.2 6 1.3

45 0.268 / 1.000 / / /
F 14 2.6 0 0 7 1.4
M

46 F / / / / / 1.000 / / /
M 6 1.3 5 1.1

47 / 0.536 / 1.000 / / /
F 4 0.7 7 1.3

M - males; F - females

Transposition

The maxillary canines and first premolars were found in
complete transposition in four males and four females.
Only a few recent studies reported a low prevalence of
transposition (0.09%) which is in agreement with our find-
ings (0.08%) [16, 30].

Microdontia and Macrodontia

Sogra et al. [16], found microdontia in 1.6% of Iranian
orthodontic patients, while in a smaller sample, Baron et
al. [15], reported 2.55%. Microdontia in Serbian patients
was present in similar number of patients predominantly
affecting maxillary lateral incisors. Low prevalence of mac-
rodontia was reported in Iranian subjects (0.02%), which
is in agreement with the results of our study (1.8%) [15].

Limitations

This study has a few limitations. Firstly, we assessed ar-
chived files of patients at the Clinic of orthodontics in
2016. The recruitment of patients could not be considered
random since patients were already pre-selected from the
general population and referred to orthodontic treatment.

Srp Arh Celok Lek. 2020 Jan-Feb;148(1-2):17-23

Secondly, only charts and panoramic radiographs were
used to evaluate DDA. That implied assessment of the sam-
ple for only selected DDA. In order to find the prevalence
of all types of developmental dental anomalies, more ex-
tensive diagnostic methods should be included. Only DDA
that can be observed with 100% accuracy on panoramic
radiographs were reported making them more relevant
than the findings of the rest. Third, DDA were reported
in the sample of patients older than seven years of age.
Dental abnormalities, such as impaction of canines and
second molars, and agenesis of second premolars could
not be observed in younger age groups. This could sug-
gest a possible disparity in the diagnosis of DDA. Forth,
although, microdontia and macrodontia were evaluated by
accepted reliable diagnostic method (visual examination
and comparison), no additional confirmation was obtained
from measurements on study models.

Despite the limitations, present findings could offer a
foundation for much needed extensive epidemiological
studies on DDA prevalence, sex distribution and associa-
tion among different dental irregularities in the general
population in Serbia and worldwide. Furthermore, this
study provides information, which is of importance for
dental practitioners.
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CONCLUSIONS

The prevalence of developmental dental anomalies in Ser-
bian orthodontic patients was 34.8%. At least one tooth
anomaly was found in 15.5% of males, and 19.3% of fe-
males. The most frequently observed dental abnormality
was tooth impaction, followed by tooth agenesis, hyper-
dontia, and anomalies in tooth size and transposition. All
investigated developmental dental anomalies, were more
frequently present in females, except supernumerary teeth.
The most commonly missing tooth was upper left premo-
lar. The maxillary canines had the highest impaction rate.
Mesiodens was the most frequently found supernumerary
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3acTyn/beHOCT Pa3BOjHMX aHOMaKja 3yba Kog OPTOAOHTCKMX NaumjeHata y Cpbuju

EsreHnja Mapkosuh', AHa Bykosuh?, Tamapa Mepuh?, JosaHa KyamaHosuh-Mpuhep?, bojaH Metposuh*

'YHuBep3utet y beorpagy, Cromatonoluku dakyntet, KnnHnka 3a optonegujy Bunuua, beorpag, Cpbuja;

*YHneep3uTeT y beorpagy, Cromatonowwku dakyntet, KnuHuka 3a fieujy n npeBeHTBHY cTomatonorujy, beorpag, Cpbuja;

YHuBep3uTeT y beorpapy, CromatonoLuku pakyntet, Kateapa 3a MeAVLIMHCKY CTaTUCTVKY 1 MHdopMaTKy, beorpag, Cpbuja;
*YHuBep3uteT y HoBom Cagy, KnuHuka 3a ctomatonorujy Bojsogute, Oferbetbe fieuje 1 npeBeHTBHe cTomatonoruje, Hosn Cag, Cpbuja

CAXETAK

YBog/LUusb Linmb oBor nctpaxrBatba je 610 ga ce ncnura 3a-
CTYN/beHOCT Pa3BOjHUX aHOManuja 3y6a Kop OPTOAOHTCKIUX
nauujeHata y Cpbuju.

MeTtoge Y30pak je unHuo 1001 opTonaHTOMOrpadCKu CHU-
MaK OPTOAOHTCKMX MaLmjeHaTa CTapujux of cefam rogmHa ca
KnuHuke 3a opToneaujy Bunmua CtomaTonoLlKkor dakynTeta y
beorpapy. benexeHo je npncycTBO pa3sBojHUX aHOMasvja 3a
umnjy AMjarHOCTUKY je noTpebaH camo opTonaHToMorpadCKm
CHVMaK. 3a UCMUTMBakE 3aCTYM/bEHOCTY Pa3BOjHMX aHOManuja
3y6a KopuwheHa je 4eCKPUNTUBHA CTAaTUCTUYKA aHanm3a. x>
TecT je kopuwheH paauv nopehetrba 6poja 3yba ca aHoManujom
n3mehy nonosa (cteneH 3HauajHoCTH 95%).

Pesyntatu Pa3BojHe aHomanuje 3yba cy bune 3acTynsbeHe Kog,
34,8% opToAOHTCKMX NauujeHarta (15,5% mylwkapaua 1 19,3%
*eHa). Mimnakuwje 3y6a cy 6une npucyTtHe Kop 16,5% nauuje-
HaTa, XxunogoHumja Ko 12,9%, npekobpojHu 3you Kog 4,4%,
MUKPOAOHLMja KoA 2,9%, makpogoHumja koa 1,8% n TpaHc-
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nosuumja kog 0,8% nauymjeHata. Ourbauy y rop0j BUANLK Cy
6vnu Hajuewhe nMnakTUpaHu 3you. foprn Apyrn KyTHaum
cy 61N CKNoHUjU MMNaKLUWjy Kog xeHa (p < 0,05). JokymeH-
TOBaHO je BuLUe UMMaKTMPaHnX cekyTuha y roptboj BUAnLK, a
npeTKyTHaka 1 APYrux KyTraka y ow0oj Buanuy. Hajuelhe cy
He[j0CTajany ropHsU JIeBU NpeTKyTHaum. Of CBYX MPeKoOPOjHMX
3y6a Hajuellfe je 610 youaBaH Me3UOLEHC.

3ak/byyak [puKasanm cMo NocTojare BUCOKE yyecTanocTy
pa3BojHUX aHOMasnuja 3yba KoL OPTOAOHTCKMX NaLunjeHaTa y
Cpb6uju ca Behom nspaxkeHolwwhy kof ocoba »KeHcKor nona.
Hajuewhe aHomanuje 6une cy nmnakumja, XUNnopoHLUMja, Xu-
neproHLmja, MUKPOAOHLMja, MaKPOAOHLMja 1 TPaHCNo3nLuja.
CBe aHomanmje cy bune yyectanuje KOA *eHa, OCvM Yy Cryyajy
npekobpojHuX 3y6a. Pe3ynTatu cagawbe cTyavje mory 6mtm
roJsia3Ha Tauka 3a enuaemrosnoLLKe CTyAmnje 0 yuecTanocTu
pa3BojHUX aHOManuja 3y6ba.

KmbyuHe peun: pa3BojHe aHomanuje 3y6a; opToAoHLMja; Xu-
noAoHuuja
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