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SUMMARY

Introduction/Objective Class lll malocclusion is caused by changes in skeletal and/or dentoalveolar
structures with a typical mesial relationship of posterior teeth. The “Y” appliance and the appliance with
screw according to Bertoni can be used in treating Class Ill malocclusion caused by maxillary retrogna-
thism in the period of mixed dentition. The aim of the study was to determine and compare changes on
skeletal and dentoalveolar structures in patients with Class Il malocclusion treated with the Y appliance
and the appliance with screw according to Bertoni.

Methods Forty patients with Class lll malocclusion were included in this study. The sample was divided
into two groups, with 20 patients in each group. The including criteria were maxillary retrognathism, the
period of mixed dentition, and pubertal growth. The excluding criteria were mandibular prognathism,
patients with genetical predisposition for skeletal Class Ill malocclusion, patients with cleft lip and palate
or craniofacial syndrome, and the period of permanent dentition. The appliances which caused most
changes on the maxilla were used in this study because all patients had a deficiency of maxillary growth.
Anamnesis, clinical and functional testing, study casts analysis, analysis of orthopantomograms, lateral
cephalograms, extraoral and intraoral photos were done for each patient. Therapeutic effects were ana-
lyzed on study casts and lateral cephalograms after this phase of orthodontic treatment.

Results The main dentoalveolar effect was protrusion of the upper incisors. Skeletal effects were not
significant.

Conclusion The Y appliance and the appliance with screw according to Bertoni caused greater changes

on dentoalveolar structures compared to skeletal changes.
Keywords: Class Il malocclusion; Y appliance; Bertoni screw

INTRODUCTION

Class III malocclusion is an orthodontic prob-
lem in the sagittal direction with a mesial rela-
tionship of the posterior teeth. The cause of this
malocclusion could be the changes in skeletal
and/or dentialveolar structures [1]. The skeletal
form of Class III malocclusion can be caused
by maxillary retrognathism and underdevel-
oped maxilla, mandibular prognathism and
overdeveloped mandible, and a combination
of these two changes. Patients with skeletal
Class III malocclusion caused by maxillary ret-
rognathism have a typical concave profile and
backward position of the maxilla and the upper
lip [1]. The maxilla is underdeveloped in the
sagittal and the transversal direction. Patients
with cleft lip and palate and some syndromes
(Apert, Crouzon) often have a mesial bite due
to insufficient growth of the maxilla. The fre-
quency of this malocclusion increases over time
[2, 3]. The prevalence of skeletal mesial bite in
deciduous dentition is 23%, in mixed dentition
30%, and in permanent dentition 34% [1].
The “Y” appliance is an active removable
orthodontic appliance. This appliance has an

acrylic plate cut in the shape of the letter “Y”,
with two screws in the area of the canines. the
main effect of the appliance is protrusion of the
upper incisors if a patient turns both screws at
the same time. This appliance is useful in the
treatment of patients with Class III malocclu-
sion caused by maxillary retrognathism during
mixed dentition [4].

The appliance with screw according to
Bertoni is an active, mobile orthodontic appli-
ance. This appliance has a special screw which
acts in two directions - the sagittal and the
transversal one. The appliance is useful in the
treatment of patients with insufficient growth
of the maxilla. The screw can consist of two or
three guides. One screw causes a protrusion
of the upper incisors, while the other one or
two screws (depending on the design) cause
transversal expansion of the upper dental arch.
A patient turns the screws one after the other
and not simultaneously [4].

The aim of this investigation was to deter-
mine and compare skeletal and dentoalveolar
changes in patients with Class III malocclusion
treated with the Y appliance and the appliance
with screw according to Bertoni.
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METHODS

In this retrospective study, 40 patients of the Department
of Orthodontics, School of Dental Medicine, University of
Belgrade, were included. The study was approved by the
Ethics Committee, School of Dental Medicine, University
of Belgrade, Serbia (No. 10/1). None of the patients had
previous orthodontic treatment. This sample included pa-
tients with a decreased value of the ANB angle (less than
2°) caused by maxillary retrognathism (the SNA angle less
than 82°).

The patients were divided into two following groups:
group I — patients treated with the Y appliance (20 pa-
tients) (Figure 1), and group II - patients treated with the
appliance with a screw according to Bertoni (20 patients)
(Figure 2). The Y appliance and the appliance with a screw
according to Bertoni were worn 16-18 hours during the
day. In the Y appliance the screws were turned at the same
time, while in the appliance with a screw according to
Bertoni the screws were turned at different times. The ap-
pliance with a screw according to Bertoni was used in pa-
tients with a narrow upper arch and retrusion of the upper
incisors, while the Y appliance was used in patients with
retrusion of the upper incisors without deficient growth of
the maxilla in the transversal direction. The active phase
of treatment lasted 18 months.

These appliances can be used during the treatment of
skeletal Class III malocclusion caused by maxillary ret-
rognathism.

All the patients were in the period of mixed denti-
tion, during the pubertal growth spurt period. The aver-
age chronological age in group I was nine years and two
months, and in group II it was nine years and nine months.
The dental age was determined according to Demirjian’s
method. The average dental age in group I was nine years
and seven months, and in group II it was nine years and 11
months. The skeletal age was estimated by Baccetti method
of cervical vertebral maturation [5]. In group I, three pa-
tients (15%) were in stage 1, 11 patients (55%) were in
stage 2, and six patients (30%) in stage 3. In group II, four
patients (20%) were in stage 1, 12 patients (60%) were in
stage 2, and four patients (20%) in stage 3. The average
duration of orthodontic treatment was 17 months in group
I and 20 months in group II. Chronological, dental, and
skeletal age, the duration of treatment, and sex distribution
are shown in Table 1.

The inclusion criteria were maxillary retrognathism, the
period of mixed dentition, positive overjet, mesial byte, and
age in correlation with the best period for treatment for
each appliance. The exclusion criteria were patients with
cleft lip and palate or some craniofacial
syndrome, mandibular prognathism,
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Figure 2. The appliance with a screw according to Bertoni

protocol were included in this study. Patients with a ge-
netic predisposition to this malocclusion were not included.

The diagnostic procedure had been done for each pa-
tient before the orthodontic treatment. The procedure
included anamnesis, clinical and functional testing, study
casts analysis, analysis of orthopantomograms, lateral
cephalograms, and extraoral and intraoral photos. Lateral
cephalograms and study casts were done after this phase
of orthodontic treatment to assess therapeutic effects of
each appliance used.

Cephalometric parameters

The following parameters were included and analyzed:
- angle SNA - sagittal position of the maxilla;
— angle SNB - sagittal position of the mandible;
- angle ANB - relationship between the maxilla and the
mandible in the sagittal direction;

Table 1. Chronological, dental, and skeletal age, treatment time, and distribution by sex

ermanent dentition, late age for this . Chronological | Dental Skeletal Treatment Sex
p & Appliance 9 ;
kind of treatment or premature contact 208 G G iz Male | Female
during the movement of the mandible Stage 1(n=3)
f 8 . . M 9years 2 9 years Stage 2 (n=11) | 17 months 11 9
rom physiological rest to the cen- | n=20 months 7months | 0 S h=6)
tral occlusion. No patients withdrew . Stage 1 (n=4)
from the therapeutic procedure. Only | Bertoni 9 years 9 IYears | iage2(n=12) | 20months | 13 7
. . n=20 months 11 months S 3(n=4
patients with a complete treatment tage 3 (n=4)
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Table 2. Parameters in the sagittal direction — changes during treatment with different appliances

T1 T2 A (T2-T1) Significance® | Significance® | .. .. e | @rereprm a | e .
Parameter X +SD X +SD X+ SD 2tT1 atT2 Significance! Significance? | Significance!
SNA (°)
:ipz% 766+£196 | 77.9+186 | 13%0.66 p=0000* | p<0.001*
Eez”zo(;" PP 768+1.83 | 77.85+192 | 1.05+184 0.660 0.939 p=0000* | p<0.001*
SNB ()
Iipz% 79+192 | 7945%17 | 045185 p=0.089 p = 0.004*
21”20(;" P 7924212 | 795+193 | 03+206 0.159 0.204 p=0.078 p=0307
ANB (%)
I ipz% 244109 | -155+1.19 | 0.85+0.99 p = 0.065 p=0.000* | p=0.007*
Ee:”;(;" P 184195 | -135+164 | 045 1.92 0.450 0.033* p=0.123 p=0.102 p=0.012*

*statistically significant difference;

2monofactorial variance analysis;

btwo-factor analysis of the variance, factor time;
btwo-factor analysis of the variance, factor time-group;
dt-test;

¢Wilcoxon matched-pairs test

- angle SpP/MP - vertical position of the maxilla;
— angle SN/SpP - vertical position of the mandible;
— angle SN/MP - relationship between the maxilla and
the mandible in the vertical direction;
- sum of angles of Bjork’s polygon - type of facial
growth;
- relationship between the anterior and the posterior
facial height - type of facial growth;
— distance Sna-A’ - length of the maxillary corpus;
- distance Pg’-Go’ - length of the mandibular corpus;
- distance Cd’-Go’ - height of the mandibular ramus;
— angle I/SpP - inclination of the upper incisors;
— angle i/MP - inclination of the lower incisors.
Manual drawing and analysis of the lateral cephalogram
was performed. Computer analysis was not done. The mea-
surements were made by one impartial researcher. The
researcher had no insight into which group of patients he
was analyzing.

Statistical analysis

Statistical analysis included mean values, maximum and
minimum values, and standard deviation, as a part of stan-
dard descriptive statistical analysis. Two-factor analysis of
the variance with repeated measuring was used in relation
to the factor time and factor time and group allocation.
ANOVA, Wilcoxon matched pairs test and Student’s t-test
were used for determining the statistical significance of ac-
quired differences. PASW Statistics for Windows, Version
18.0 (SPSS Inc., Chicago, IL, USA) was used.

RESULTS

Parameters in sagittal direction

Both appliances caused increased values of the SNA an-
gle. We used a two factor analysis of the variance with
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repeating measuring to determine effects of the two re-
movable appliances on the sagittal position of the max-
illa before and after orthodontic treatment. Statistically
significant differences between these two periods were
evaluated in both groups. The values of the SNB angle in-
creased in both groups of patients. Statistically significant
difference was determined only in the group of patients
treated with the Y appliance. Increased value of the SNB
angle is a direct consequence of the mandibular growth,
which is very intense at this age. The ANB angle increased
significantly in both groups. Student’s t-test and Wilcoxon
matched pairs test indicated significant differences in both
groups (Table 2).

Parameters in vertical direction

Value of the SN/SpP angle increased in both groups of
patients. When we compared the two groups of patients,
only the Y appliance caused statistically significant changes
of the SN/SpP angle during treatment. The SN/MP angle
increased insignificantly in both the group treated with the
Y appliance and the Bertoni’s screw. When we compared
groups after treatment, we evaluated significant changes.
Both appliances caused an increase of the SpP/MP angle.
Statistically significant differences existed in both groups

when we compared values before and after treatment
(Table 3).

Parameters of maxillary and mandibular
development

With both appliances, the length of the maxilla increased
significantly during treatment. Two-factor analysis of the
variance with repeated measurements determined statisti-
cally significant differences in the pretreatment and post-
treatment values of the length of the maxilla. The length
of the mandible increased in both groups. Height of the
mandibular ramus increased in both treated groups of
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Table 3. Parameters in the vertical direction — changes during treatment with different appliances

Stamenkovi¢ Z. et al.

T1 T2 A(T2-T1) Significance® Significance® o o il c
Parameter X +SD X+ SD X+ SD atT1 atT2 Significance Significance!
SN/SpP (%)
I ipz% 11.75 £ 1.55 12.75 £ 1.48 1£121 p=0.228 p = 0.002*
Eez”zo(;“ aPP | 1120+2.14 11.6 £2.23 0.4+2.02 0.005* 0.001* p=0334 p=0.136
SN/MP ()
I ipz% 36.85 + 5.02 389+434 2.05+2.39 p=0245 p=0.001*
Ee:rtzo(;" aPP | 3625 +4.83 37.85+4.12 1.6+2.23 0.587 0.769 p=0.173 p = 0.003*
SpP/MP (°)
:: ipz% 2505+486 | 26.15+4.26 114186 p = 0.999 p=0016*
Ee:'tzog' aPP | 2475+4.18 25.55 +3.92 0.8+3.23 0.891 0.549 p=0712 p=0.012*

*statistically significant difference;
2monofactorial variance analysis;
btwo-factor analysis of the variance, factor time;
bctwo-factor analysis of the variance, factor time-group;

dt-test

Table 4. Maxillary and mandibular development — changes during treatment with different appliances

Parameter " FSD « lZSD AX('LZ;B) Signaif;i_cra;nce"’ Sign;fci_crazncea Significance®® | Significance?
Cmax (mm)

Iipzpo 46.87+204 | 4835+2.11 148 +0.75 p = 0.000* p<0.001*

Ee:”;(;“ aP 1 4514217 462 +2.05 1+£1.93 0471 0.690 p=0.014* p <0.001*
Cmand (mm)

:ipz% 7355372 | 7475+348 12094 p=0941 p <0.001*

Ee:”;(;“ P 7114343 722+3.18 114267 0742 0.970 p=0726 p=0.114
Rmand (mm)

z o 5415+237 | 5495+223 0.8+0.95 p=0.771 p=0001*

Bertoni

app 53.1+225 53.85+2.02 075+ 2.1 0.092 0.075 p=0675 p =0.043*

n=20

*statistically significant difference;
2monofactorial variance analysis;
two-factor analysis of the variance, factor time;
betwo-factor analysis of the variance, factor time-group;

dt-test

patients. Statistically significant differences determined
by a comparison of both groups of patients were also evalu-
ated (Table 4).

Parameters of facial growth

Sum of angles of Bjork’s polygon increased in both groups
of patients. There were no significant differences between
groups during treatment. The relationship between the
anterior and posterior facial height decreased in the group
treated with the appliance with Bertoni’s screw, while it
increased in the group treated with the Y appliance. There
were no statistically significant changes between the groups
and during treatment (Table 5).

‘ DOI: https://doi.org/10.2298/SARH220511102S

Dentoalveolar parameters

The I/SpP angle was decreased in both groups of patients.
Two-factor analysis of variance with repeated measure-
ments determined a statistically significant difference
in the group treated with the Y appliance and the ap-
pliance with Bertoni’s screw. When comparing effects
of treatment, significant differences existed in both
treated groups. The i/MP angle increased in the group
treated with the appliance with Bertoni’s screw, while the
Y appliance caused insignificant decrease of this angle.
Statistically significant changes in both groups were evalu-
ated with two-factor analysis of the variance with repeated
measurements (Table 6).

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):656-659
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Table 5. Parameters of facial growth — changes during treatment with different appliances

T1 T2 A(T2-T1) Significance? Significance? oo o S 4
Parameter X +SD X +SD X+ SD 2t T1 atT2 Significance Significance
> Bjork (°)
Yappn=20 394.05+45 395.05+4.26 1+£234 p=0.599 p=0.071
i 0.359 0.669
Ee:;(?' PP | 3947+414 | 3955+3.83 08+3.26 p=0634 p=0.142
SGo/NMe x 100 (%)
Yappn=20 63.73+1.7 64.3 £2.84 0.57 +£1.74 p=0.328 p=0.555
i 0.237 0.132
Ee:rtzo(;" app 63.5+2.2 63.1+236 0.4+245 p=0.423 p=0478

*statistically significant difference;

2monofactorial variance analysis;

two-factor analysis of the variance, factor time;
bctwo-factor analysis of the variance, factor time-group;
dt-test

Table 6. Dentoalveolar parameters — changes during treatment with different appliances

T1 T2 A(T2-T1) Significance® Significance® P . S a

Parameter X+ SD X +SD X+ SD 2t T1 atT2 Significance Significance
1/SpP (°)

:ipzpo 713 +2.81 68.7 +3.06 26+1.05 p = 0.000* p < 0.001*

Sertom 0.420 0.015*

ne:'tzo(;" P | 7224253 70.1 +2.37 21+187 p = 0.007* p < 0.001*
i/MP (°)

Iipz% 90.15+2.83 | 90.05+2.46 0.1+1.07 p = 0.000* p = 0.681

Sertom 0.406 0.705

ne:' ;’g'app 89.7 £2.18 90.1 +2.45 04+167 p=0.012* p=0437

*statistically significant difference;

2monofactorial variance analysis;

btwo-factor analysis of the variance, factor time;
bctwo-factor analysis of the variance, factor time-group;
dt-test

DISCUSSION

Early treatment of skeletal Class III malocclusion caused
by maxillary retrognathism can provide correct occlusion,
functional stability, and acceptable facial aesthetics. At the
same time, we can avoid the need for a later complex and
expensive orthodontic treatment or combined orthodontic
and surgical treatment [6]. For this reason, most impor-
tant are effects on the skeletal structures of the maxilla. It
was very important to determine the scope of changes on
skeletal and dentoalveolar structures depending on the
used appliances and the mechanism of their application.
All patients in this study were in the period of pubertal
acceleration of growth, without earlier orthodontic treat-
ment. Patients included in this study were treated at the
Department of Orthodontic, School of Dental Medicine,
University of Belgrade. The standard diagnostic procedure
included anamnesis, clinical and functional examinations,
analysis of study casts, orthopantomograms and lateral
cephalograms, and extraoral and intraoral photos. All the
patients were divided into two groups according to type
of used appliance: group I treated by the Y appliance and
group II treated by a removable appliance with a screw ac-
cording to Bertoni. In some cases, fixed appliance 4 x 2 can
be used, for example in patients with an allergic reaction
to materials used for mobile appliances, in patients with
epilepsy or in patients with cancer who need frequent and

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):656-659

repeated MRI. Also, for significant anterior growth of the
maxilla and skeletal effects, Frankel functional regulator
type III can be used in early treatment [7-10].

Position and development of the maxilla were analyzed
using the values of SNA and SN/SpP angles and the Cmax
linear distance, which determined the length of the max-
illa. An increase of the maxillary corpus length was a result
of simultaneously intensive pubertal growth and effects
of an orthodontic appliance. Stimulation of the sagittal
growth of the maxilla caused forward-moving of point A.
This moving caused an increased SNA angle. Also, both
appliances caused an expansion of the upper dental arch,
which was in correlation with posterior rotation of the
mandible and the distal movement of point B [8, 9, 11].
Vertical position of the maxilla was changed according to
an increased value of the SN/SpP angle [12, 13].

There was far less effect on the mandible than on the
maxilla. The Y appliance and the appliance with a screw
according to Bertoni did not have any influence on the
position of the mandible, because these appliances were
located only on the maxilla. These devices were used pre-
cisely because the essence of the problem was the under-
development of the maxilla.

The relationship between the maxilla and the mandi-
ble was evaluated by values of angles ANB and SpP/MP.
Both appliances caused significant increase in value of the
ANB angle, so it changed skeletal Class III malocclusion to
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appliances changed inclination of the
upper incisors, with protrusion of these
teeth [21, 22]. It was a consequence of
design of these appliances, which were
located only on the upper dental arch.
Dentoalveolar effects that corrected the
overjet were a protrusion of the upper
incisors and a retrusion of the lower
incisors [14, 23, 24]. Retrusion of the
lower incisors was not a consequence of
orthodontic treatment. It was some kind
of dentoalveolar compensation. Active
mobile appliances caused more intense
changes on dentoalveolar structures,
with severe proclination of the upper
incisors [9, 13, 16] (Figures 3 and 4).

Changes in dentoalveolar and skel-
etal structures are accompanied by an
improvement in overall facial aesthetics,
which has been confirmed by numerous
studies [14, 18, 25, 26].

CONCLUSION

Figure 3. Intraoral photos before and after
treatment with appliance with a screw ac-
cording to Bertoni

skeletal Class I thanks to the anterior movement of point
A [14, 15]. The increased value of the ANB angle was a
consequence of the increased SNA angle [9, 16, 17]. The
Y appliance and the appliance with a screw according to
Bertoni mostly affected dentoalveolar structures, while
skeletal changes were minimal [4, 18, 19].

Facial growth was analyzed by the Bjork and Jarabak
method. Generally, treatment with both appliances caused
a slight backward facial rotation and a tendency towards
the vertical facial growth [8, 20, 21, 22].

Position of the upper incisors was evaluated by the I/
SpP angle. Mostly, patients with Class III malocclusion
(except patients with real mandibular prognathism) had
normoinclination of the upper incisors [8, 12]. Used
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MpomeHe TOKOM TpeTMaHa ManoKkay3uja knace lll nppumeHom anaparta Y u anaparta

ca wpadom no beptoHujy

3opaHa CrameHkoBuh', Barba Crojuh’, Hemarba Maputkosuh', iBaH Apcuh', JosaH Mapkosuh', bojaH lamoyaHnH?

'YHuBep3utet y beorpagy, Cromatonoluku dpakyntet, KnnHuka 3a optoneaujy Bunuua, beorpag, Cpbuja;
2YHneep3utet y HoBom Cagy, MeguumHckm dpakyntet, Oncek 3a ctomatonorujy, Hosu Cag, Cpbuja

CAXETAK

YBog/Line Manoknysuje Il Knace mory 61T y3poKkoBaHe npo-
MeHaMa Ha CKeNeTHUM W/Unv BeHTOaNIBEOSIaPHMUM CTPYKTYpa-
Ma ca Me3ujaiHM OLHOCOM Y peruju 604Hmx 3y6a. Y paHom
TpeTmaHy Knace Ill usaseaHe MakcunapH1UM peTporHaT3Mom
MOXe Ce KOpUCTUTY anapart Y 1 anapar ca wpadom no bep-
TOHUjy.

Linmb oBor nctpaxvBatba je 610 fa ce yTBpAe 1 ynopene cke-
NIeTHE 1 AeHTOaNIBEOIapHe NPOMEHE KOA NaLujeHaTa ca Kinacom
Il Koju cy neyeHn NnpumeHom anapata Y 1 anapata ca wpadpom
no bepTtoHujy.

MeTtope Y nctpaxmsame je ykibyuyeHo 40 naymjeHarta. Lieo
y30paK nofesbeH je y Age rpyne, ca no 20 nauujeHata y cBakoj
rpynu. Y ctyaujy cy yKibyYeHu naumnjeHTn Kog KojuX je y3poK
Me3ujajiHOT 3arpikaja 6o MakCunapHy peTporHaTrsam, y
MELLOBWTOj AeHTLMjY 1 NybepTeTcKoM ybp3ary pacTta. Hucy
YK/byUYeHW NaLnjeHTn ca NnpaBuM MaHAnOYyapHUM NporHa-
T3MOM, 0COb€e Ca reHEeTCKOM NpeaMcno3nLMjoM 3a HacTaHaK
Me3ujasnHoOr 3arpuKaja, MaLyjeHTn ca pacLenom yCHe 1 Hemua
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VNV HEKUM KpaHUodaLmjanHiM CUHEPOMOM, Kao Hii MaLlmjeHTy
Ca CTasIHOM JieHTMLMjoM. M3abpaHu cy anapatu umja ce npu-
MeHa 6a3vpa Ha 13a3MBakby MPOMEHa Ha CTPYKTypama ropre
BUnMLe. 3a nauujeHTe je ypaheHa aHamHe3sa, KNMHNYKO U GyHK-
LIMOHANIHO UCMIUTUBAtbE, aHaN3a CTYAWjCKUX MOAENa, aHann3a
opTonaHToMorpadckor cCHUMKa 1 npodusHor Ledanorpama,
Kao 1 eKCTpaopasHUX 1 MHTpaopanHux potorpaduja. Tepa-
nnjckn edeKTr aHanM3MpaHn Cy Ha CTYAWjCKAM MOAENMa 1
npodunHum Ledanorpammma ypaheHum nocne ose dase op-
TOAOHTCKOT TPETMaHa.

PesynTaTtu [MaBHY feHTOanBeonapHu epekat 6vna je npotpy-
3unja ropromx cekytuha. CkeneTHu edpeKTI HUCY G1Nn 3HauajHU.
3aksbyuak Anapart Y 1 anapar ca wpadom no beptoHujy n3a-
31Bajy 3HaYajHe MPOMEHE Ha [IEHTOANBEOTAPHUM CTPYKTYpamMa
y nopehetby ca CKeneTHUM CTPYKTypama, rae cy npoMeHe bune
Matbe yousbyBe.

Krbyune peun: manoknysuje lll knace; anapart Y; anapat ca
wpadom no beptoHujy
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