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SUMMARY

Introduction/Objective Class Ill malocclusion is a sagittal intermaxillary disproportion with dominant
presence of mandible. Apart from primary sagittal, anomalies in vertical face dimension can also be pres-
ent. The aim of this study is to evaluate vertical facial disproportions in the skeletal Class Ill malocclusion
in stage of mixed dentition, in order to better plan its early therapy.

Methods In total 100 children were randomly selected and divided according to cephalometric analyzes
in the two equal groups: Group 1 (experimental group) - skeletal Class Il malocclusion (n = 50) and Group
2 (control group) - skeletal Class | (n = 50). The groups were further divided into three subgroups accord-
ing to the age and gender of the children. Vertical craniofacial proportions were measured by anterior
(upper, lower and total) and posterior facial height and their proportion. The values were statistically
analyzed (p < 0.05).

Results Upper anterior, lower anterior, total anterior and posterior facial height, proportion between
lower and total anterior facial height, and proportion of posterior to total anterior facial height did not
have a significant difference among children with Class | and Class Ill malocclusions. Upper anterior facial
height proportional to total anterior facial height was statistically significant greater in experimental
group when compared to control. Significant gender dimorphism was noted among the same subgroups.
Conclusion Vertical craniofacial proportions in children with Class Ill malocclusion in stage of mixed
dentition was not significantly changed. This finding leaves room for the successful application of early,
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individually planned orthodontic therapy.
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INTRODUCTION

Class IIT malocclusion is defined as a heterog-
enous group of skeletal and dental anomalies of
intermaxillary relationships, mainly in sagittal
dimension. Combination of these anomalies
in facial morphology is resulting in dominant
presence of the mandible. Beside primary sagittal
intermaxillary disharmony, anomalies in vertical
dimension could also be present, causing the
specific “long face” or “short face” morphology.
Vertical facial type, defined by viscerocranium
type and direction of rotation to cranial base, is
the most responsible (apart from genetic) for
Class III malocclusion. Vertical facial height
is directly depending on mutual relations of
jaws’ bones to cranial structures. Therefore,
malocclusions are considered developmental
anomalies that are the result of a specific devel-
opment. That is the reason why they are having
a full clinical appearance only when craniofacial
growth is over.

Linear parameters for facial analysis varied
according to age, gender, ethnic race and other
characteristics. That is the reason why propor-
tions among linear parameters are having greater
importance in practice.

The cephalometric analysis proposed by
Johnson, which represents an addition to Wy-
lie’s analysis, suggested that the relationships in
anterior facial height can be considered normal
if upper segment of anterior facial height is 45%
of total anterior height, and if lower is 55%.

Jarabak’s, which is based on the Bjork’s cepha-
lometric analysis, suggested that the relationship
between anterior and posterior facial height
should be 62-65% of anterior facial height. If
that relationship is bigger than 65%, facial growth
is determined by anterior rotation-convergent
type of growth, which will probably lead to the
development of the “short face” or deep bite. If
the relationship is lower than 62%, it will cause
a backward rotation-divergent type, leading to
“long face” and open bite [1].

Estimation of the facial height in Class III
malocclusion is having a huge practical impor-
tance in early prediction of the therapy success.
Hyperdivergent growth type, determined by
lower values of this proportion (“long face”) is,
according to many authors, considered to be a
bad prognostic sign in the therapy outcome [2].
This fact is very important when therapy plan
for Class III malocclusion is made, and should
be considered mandatory (keeping in mind a
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Table 1. The measurements of this study and the result of subgroup comparison

The measurements G Subgroup X+SD
roup p
parameters years Male Female
a/6-7.11 51.50 + 4.28 49.17 +1.60 0.29NS
1 b/ 8-9.11 4917 +3.57 52.17 £ 4.63 1.00 NS
Upper c/10-12 53.22+3.42 53.29+1.98 0.79NS
anterior facial height
NSna a/6-7.11 49.67 +0.58 48.75+1.50 0.27 NS
2 b/ 8-9.11 52.46 + 2.54 51.08 +2.63 0.37 NS
c/10-12 53.64+2.11 53.25+3.28 0.59 NS
a/6-7.11 65.00 +5.57 62.00 + 3.41 0.94 NS
1 b/ 8-9.11 65.50 + 2.80 63.33 +4.85 0.32NS
Lower o ¢/ 10-12 67.56 = 4.56 66.14 +3.76 0.56 NS
anterior facial height
SnaMe al6-7.11 65.00 + 5.57 66.25 + 4.35 0.86 NS
2 b/ 8-9.11 66.00 + 3.07 62.39 +3.10 0.01%*
c/10-12 67.64 + 3.44 63.13+4.64 0.02*
a/6-7.11 113.33+8.12 111.60 + 5.32 0.78 NS
1 b/ 8-9.11 117.10 + 4.84 11550 +8.13 0.32NS
Total o c/10-12 120.78 +6.26 119.43 +4.24 0.75 NS
anterior facial height
NMe a/6-7.11 114.67 + 5.69 115.00 + 4.97 1.00 NS
2 b/ 8-9.11 118.46 +4.16 113.46 + 4.70 0.02*
¢/ 10-12 121.27 +4.54 116.38 + 4.31 0.05%
a/6-7.11 69.50 + 5.54 67.00 +3.52 0.47 NS
1 b/ 8-9.11 75.30 + 4.64 73.00 + 6.81 0.32NS
Posterior ¢/ 10-12 77.67 +8.22 75.86 + 5.05 0.83 NS
facial height
SGo al6-7.11 7433 +5.69 71.75+4.92 0.48 NS
2 b/ 8-9.11 76.36 +7.06 69.39 *6.25 0.02*
c/10-12 74.82+4.12 72.38+5.98 0.51NS

NS - p > 0.05 - not significant;
*p < 0.05 - significant;
**p < 0.01 - highly significant, Mann-Whitney, Wilcoxon test

complex combination of genetic and environmental fac-
tors). Early therapy should be considered as “the focus” of
orthodontic therapy. This can be the ideal time to eliminate
bad habits, such as thumb sucking, mouth breathing, en-
larged adenoid vegetation, just to name a few. The benefit of
orthodontic prevention is wide, having in mind a potential
to self-correct an open bite, malocclusion Class III, incisal
overbite [3, 4]. Later, intrusion of the molars with mini
implants showed satisfying results in the therapy of closing
the open bite (better results obtained in adolescents than
in adults, which is in accordance with previously published
studies [5, 6].

METHODS

This study included children with skeletal Class I and III,
in stage of mixed dentition, aged 6-12 years, both sexes,
that have never undergone any orthodontic treatment
before. This study did not include children with congenital
anomalies, clefts and hypodontia. To all participants, gna-
thometric analyses of the dental casts were done. Further,
panoramic radiographs and lateral cephalometric radio-
grams (natural position of the head with lateral teeth in
maximal intercuspation) were analyzed. According to the
cephalometric and gnathometric analyses, participants
(n = 100) were divided into two groups: first (experimental)
group (n = 50) included children with Class III maloc-
clusion with negative overjet (OJ) and angle of sagittal
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Figure 1. Angular cephalometric measurements for selection into
groups used in the study: SNA — angle of sagittal maxillary position in
relation to the cranial base anterior; SNB - angle of sagittal mandibular
position in relation to the cranial base anterior; ANB - angle of sagittal
intermaxillary relationship

intermaxillary relationship ANB < 0° (Figure 1). Second
(control) group (n = 50) included children with Class I
with normal OJ and normal values of sella-nasion—point
angles SNA = 80-82°, SNB = 78-80° and point-nasion-B
point angle ANB = 2-4° (Figure 1). On lateral cephalo-
metric radiograms face length was determined by linear
parameters such as upper anterior, lower anterior, total
anterior and posterior facial height (NSna, SnaMe, NMe
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Figure 2. Cephalometric landmarks and linear measurements for as-
sessment facial height: S - sella - the center of sella turcica; N — nasion
- the most anterior limit of suture nasofrontalis; Me — menton - the
lowermost point on the shadow of the mandibular symphysis; Go -
gonion — the most outward point on the angle formed by the junc-
tion of the ramus and body of the mandible on its posterior, inferior
aspect; Sna - spina nasalis anterior — the apex of the anterior nasal
spine; NSna — upper anterior facial height; SnaMe - lower anterior facial
height; Nme - total anterior facial height; Sgo — posterior facial height
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Figure 3. Distribution of respondents in subgroups according to gen-
der and age in Group 1 (experimental group); a - subgroup; age: 6-7
years and 11 months; b — subgroup; age: 8-9 years and 11 months;
c - subgroup; age: 10-12 years
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Figure 4. Distribution of respondents in subgroups according to
gender and age in Group 2 (control group); a — subgroup; age: 6-7
years and 11 months; b - subgroup; age: 8-9 years and 11 months;
c - subgroup; age: 10-12 years
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and SGo) and their proportion NSna/NMe, SnaMe/NMe,
SGo/NMe (Table 1, Figure 2).

Mean age of the participants in the experimental group
was eight years and nine months, and in control group nine
years and three months. The participants from both groups
were further divided in the subgroups according to the sex
(F =25, M = 25) and age (Figure 3, 4):

a — subgroup; age: 6-7 years and 11 months;

b - subgroup; age: 8-9 years and 11 months;

¢ - subgroup; age: 10-12 years.

In order to detect significant differences between groups,
Multiple comparisons and Brown-Forsythe test were used,
and to access significant difference among patients related
to gender and age, Mann-Whitney and Wilcoxon’s tests
were used. A 95% confidence level (p < 0.05) was considered
statistically significant, while a 99% confidence level was
considered highly statistically significant.

This study was done in accord with standards of the
Institutional Committee on Ethics.

RESULTS

The upper anterior facial height for the participants from
the Group 1 were 46-72 mm (mean height: 51.96 mm).
These values were with no significant difference between
genders in the same age subgroups (p > 0.05). The upper
anterior facial height for the participants from the Group
2 were 47-58 mm (mean height: 52.02 mm). These values
were with no significant difference between genders in
the same age subgroups (p > 0.05) and with no significant
difference compared to Group 1 (p > 0.05).

The lower anterior facial height for the participants from
Group 1 were 53-74 mm (mean height: 64.58 mm). These
values were with no significant difference between genders
in the same age subgroups (p > 0.05). Lower anterior facial
height for the participants from Group 2 were 56-76 mm
(mean height: 64.92 mm). These values were with no signifi-
cant difference compared to Group 1 (p > 0.05). Statistical
significance between gender was noted in the middle (b)
and the oldest (c) age subgroup (p < 0.01, p < 0.05).

Total anterior facial height for the participants from
Group 1 were 103-131 mm (mean height: 116.69 mm).
These values were with no significant difference between
genders in the same age subgroups (p > 0.05). Total ante-
rior facial height for the participants from Group 2 were
105-132 mm (mean height: 116.94 mm). Statistical sig-
nificance between gender was noted in middle (b) and the
oldest (c) age subgroup (p < 0.05) and with no significant
difference compared to Group 1 (p > 0.05).

The posterior facial height for the participants from
Group 1 was 60-94 mm (mean height: 73.56 mm). Even
though these values were of huge range; from 67 mm
in female participants in the youngest (a) subgroup, to
77.67 mm in male participants in the oldest (c) age sub-
group, there was no significant difference between genders
in the same age subgroups (p > 0.05). Posterior facial height
for the participants from Group 2 were 59-92 mm (mean
height: 73.08 mm). These values were with no significant
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difference compared to Group 1 (p > 0.05). Significance
among sexes was noted only in the middle (b) age subgroup
(p £0.05), where lowest value was 69.39 mm and highest
value was 76.36 mm for males.

The proportion between upper and total anterior facial
height for the participants in Group 1 was in range 40.98
to 48.54 (mean value: 44.9). Significance among sexes was
noted only in the youngest (a) age subgroup (p < 0.01).
Proportion between upper and total anterior facial height
for the participants in Group 2 were in range 40.68-50.88
(mean value: 44.50). These values were with no significant
difference between genders in the same age subgroups
(p > 0.05), but were highly significant compared to Group
1 (p <0.05).

The proportion between lower and total anterior fa-
cial height for the participants in Group 1 were in range
51.46-63.93 (mean value: 55.54). Significance among
gender was noted only in the youngest (a) age subgroup
(p £0.01). The proportion between upper and total anterior
facial height for the participants in Group 2 were in range
49.12-59.32 (mean value: 55.50). These values were with
no significant difference between genders in the same age
subgroups (p > 0.05), and with no significant difference
compared to Group 1 (p > 0.05).

Values for the proportion of posterior to anterior fa-
cial height in the Group 1 were in range of 50.42-73.73
(mean value: 63.16). These values were with no significant
difference between genders in the same age subgroups
(p > 0.05). Values for the proportion of posterior to ante-
rior facial height in Group 2 were in range of 51.75-74.80
(mean value: 62.51). These values were with no significant
difference between genders in the same age subgroups
(p > 0.05), and with no significant difference compared
to group 1 (p > 0.05).

DISCUSSION

Etiology of Class III malocclusions is multifactorial, which
includes genetic, environmental factors, static and func-
tional muscle factors, as well as individual growth [3, 4].
Many studies investigated sagittal, vertical and transver-
sal changes during growth of the children with Class III
malocclusion [7, 8, 9]. The facial growth pattern (anterior
or posterior rotation) can lead to vertical craniofacial
disproportions, i.e. deep or open bite, but it also affects
the sagittal relationship between the jaws and can cause
potential disproportions in that plane. Also, there are some
studies that have investigated the relationship between
the position of the cervical vertebrae and the vertical
craniofacial traits [10, 11]. Modern point of view states
that the development is related to the presence of dimen-
sional proportions among specific anatomic structures
and change of these proportions during growth. The head
bones during growth are making a bone mass, rotating
and changing in all three dimensions [11]. At imbalanced
growth, anterior rotation can dominate causing horizontal
growth type with tendency of deep bite growth. Present
combination of the facial bones growth types, together
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with the growth of accompanied surrounding structures,
affects type of the whole face, that can encourage or dis-
courage Class IIT malocclusion and wide morphologic
variation of it [12, 13].

Elis et al. [14] compared patients with Class IIT maloc-
clusion with an open bite and patients with Class IIT mal-
occlusion without an open bite, while Jacobson et al. [15]
defined subclassification of Class III malocclusion of the
two big groups according to vertical dimension of the face-
divergent and convergent. In order to define the model of
vertical growth of the face bones, that will determine their
mutual relation to cranial structures, defining a vertical
dimension of the face using angular and linear parameters.

The vertical dimension of the face is largely determined
by the position of the mandible. Angle of shaft growth
(SGnFH), the angle indicating the direction of the mandible
growth relative to the cranial base (NSGn) and Y axis of
the face (SGn) are parameters that show the mandibular
growth model. Their values can be significantly reduced
in Class III malocclusions [16].

For the estimation of the vertical facial height, it is
very important to determine vertical direction of maxilla
to cranial structures [16—19]. Shuster et al. [20] con-
firmed the importance of this parameter in children with
Class III malocclusion in assessing the need for future
orthodontic-surgical therapy. Analysis of angle indicator
vertical intermaxillary relationships (B angle) in Syrian
children with Class III malocclusion demonstrated statis-
tically great value of this angle in comparison with Class
I malocclusion [21], while Kerr et al. [22] on Michigan
children demonstrated statistically lower value of this
angle in children with Class III malocclusion. Contrary,
Chang et al. [16] did not find a difference in the value of
this angle in Class III malocclusion children with mixed
dentition when compared to Class I malocclusion. Results
of this study related to values of segmental anterior facial
height (upper-NSna, lower-SnaMe and total-NMe) were
not significantly different in children with Class I and III
malocclusion (Figure 5-8). Chang et al. [16] analyzed these
values in children with Class III malocclusion with mixed
dentition and demonstrated the presence of significantly
lesser lower anterior facial height than in Class I maloc-
clusion, while values of upper and total anterior facial
height did not vary significantly.

In participants of different gender in the same age sub-
groups, statistically significant difference was demonstrated
only for values of lower and total anterior facial height in
the middle and the oldest control subgroup. This finding
demonstrates that male children with normal skeletal rela-
tionship, from the age of eight have lower and, consequently,
total anterior facial height greater than female children.
These results are in accordance with results obtained by
Drevensek et al. [23], who demonstrated similar results
on Slovenian children in the stage of mixed dentition with
good occlusion (estimated by Eismann method). Their
study, just like ours, demonstrated greater total anterior
facial height in male children, but unlike our results, they
did not show a difference among children with early and
late mixed dentition.
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Study by Wu et al. [24] on 12-year old Chinese and
Caucasian children with normal occlusion (according to
McNamara standards) demonstrated a significant sex and
ethnical determination of anterior facial height. Further,
the results also demonstrated significantly greater lower
anterior facial height in male children in both ethnic groups.
Longitudinal study on European children with Class I
malocclusion, aged 6-18 years demonstrated significantly
greater upper anterior facial heights in males after the age of
14, and after the age of 16 lower, as well [25]. Similar study
on children aged 10-14 years, that discussed the dynamic
of longitudinal and transversal facial growth in that period,
also indicated more intensive longitudinal and transversal
growth in males than in females, with peak growth at the
age of 12-14 years for males and 10-12 years for females.
Same study demonstrated greater intensity of longitudinal
growth, when compared to transversal, in this period for
both sexes [26].

In our study, no statistical significance in anterior facial
height had been observed among the children with Class
III malocclusion in both sexes in the same age subgroups.

‘ DOI: https://doi.org/10.2298/SARH180319041S

Figure 6. The parameter values for lower
anterior facial height (SnaMe); Group 1 - ex-
perimental group; Group 2 - control group

Figure 7. The parameter values for total ante-
rior facial height (Nme); Group 1 - experimen-
tal group; Group 2 - control group

Interestingly, the results of Baccetti et al. [19] on the Cau-
casian children with Class III malocclusion (aged 6-8
years) demonstrated that in eight-year-old males, lower
anterior facial height was significantly greater (seen for the
first time). This phenomenon will last until the age of 10,
until what time the length shall be equalized (at 11 and 12
years), and after the age of 13, significantly greater lower and
upper anterior facial height were observed in males [27].

Comparing children with Class I and Class III maloc-
clusions, mean values of the posterior and anterior facial
height were with no statistical significance. Difference in
the values of the posterior facial height in both sexes was
significant just in the middle (b) age subgroup, wherein
males had a significantly greater height of this parameter
than females. This finding was in accordance with previ-
ously published studies, where children with Class III
malocclusion were not with significant mean values of
the posterior facial height among sexes in the same age
subgroups [23].

The upper facial height proportional to the total ante-
rior facial height (NSna/NMe) was statistically significant
greater in experimental group when compared to control.
Proportion between lower and total anterior facial height
(Sna/NMe) and proportion of posterior to anterior facial
height (SGo/NMe) did not have a significant difference
among children with Class I and Class III malocclusions
(Figure 9, 10, 11). The results of the longitudinal study
on 8-14-year-old Japanese females with Class IIT maloc-
clusion demonstrated that 8-10 year old females had no
changes in SGo/NMe values compared to Class I values,
while 12 and 14 year olds had significantly higher value
than in Class I [27].

Results of our study defined that SGo/NMe proportion
did not have a significant difference among genders in the
same age subgroups, which is an accordance with results of
Drevensek et al. [23]. In our study, difference according to
the genders was noticed in the youngest (a) age subgroup
of the children with Class III malocclusion only. Gender
dimorphism in facial height was consider natural and is in
accordance with all available studies up to date.
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Table 2. The proportions of measurements of this study and the result of subgroup comparison

The measurements Group Subgroup X+SD 0
parameters years Male Female

a/6-7.11 45.41+0.76 44.25+0.72 0.01%*
1 b/ 8-9.11 44,04 +1.88 4516 +2.15 0.20 NS
Proportional relationship c/10-12 44,08 +2.06 44.64 +1.68 0.49 NS
NSna/NMe a/6-7.11 43.38 £2.07 4243 +1.61 0.48 NS
2 b/ 8-9.11 4429 +157 4502+ 1.45 0.24 NS
c/10-12 4424 +1.33 4579 +2.85 0.19 NS
a/6-7.11 54.59 + 0.76 55.75+0.72 0.01%*
1 b/ 8-9.11 55.96 + 1.88 54.84+2.15 0.20 NS
Proportional relationship c/10-12 56.65 + 3.38 55.36 + 1.68 0.43 NS
SnaMe/NMe a/6-7.11 56.62 = 2.07 57.57 £1.61 0.48 NS
2 b/ 8-9.11 55.71+ 157 54.98 + 1.44 0.24 NS
c/10-12 55.76 + 1.33 54.21 +2.85 0.19 NS
a/6-7.11 61.39 + 3.86 60.28 + 2.24 1.00 NS
) o 1 b/ 8-9.11 64.32+3.24 63.36 + 6.00 0.69 NS
zg’gfl\m"e"a' relationship ¢/10-12 64.41 +4.71 63.56 + 4.48 0.56 NS
5 a/6-7.11 64.94 +6.10 62.36 +2.15 0.72 NS
b/ 8-9.11 64.41 + 4.60 61.13 +4.49 0.12NS

Drevensek et al. [23] demonstrated interesting finding
that gender dimorphism is frequently seen in children with
normal intermaxillary relationship, especially in older sub-
groups, where male participants had greater linear heights
of lower and total anterior face, while middle and older age
subgroups had even greater posterior heights. In children
with Class III malocclusion, gender dimorphism was seen
only in youngest age subgroup, where male participants had
a significantly greater upper facial height in proportion to
total anterior height (Table 2).

Diversity of opinion on parameters values of cephalo-
metric characteristics of skeletal Class III are supposed to
be the expression of the ethnic composition of the groups
studied. As previously stated, hyperdivergent growth type,
determined by lower values of SGo/NMe proportion (“long
face”) is, according to many authors, considered a bad
prognostic sign in the therapy outcome [2]. In our study,
we defined the mean values of proportional SGo/NMe

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):152-159

relationships that were in normal range for children with
class I1I malocclusion. However, the vertical proportions of
the face are to change during growth. These changes depend
on the model for the growth of the face. One of the most
valid indicators of the growth model is the Bjork polygon.
In the study by Stojanovi¢ [28] on Serbian children with the
I1T skeletal class, the average value of this parameter from
395° + 7.97 points to a favorable growth model for most
respondents. Such findings leave room for the successful
application of early orthodontic therapy, which must be
individually planned.

CONCLUSION
The face estimation in Class III malocclusion, especially
proportional relationship between the anterior and posterior

facial height, that defines growth convergention has a great
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practical importance in the therapy plan of Class III maloc-
clusion. Since values of proportional relationship SGo/NMe
were in normal range for these children, we concluded that
there is a great importance of early therapy for the Class
IIT malocclusion. This finding should definitely be used
in modern concept of individually planned orthodontic
therapy for optimal therapy outcome.
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Vertical facial disproportions in children with Class Ill malocclusion

BeptukanHe paumjanHe aucnponopumje Kopa aeue ca lll ckenetHom Knacom

3neHka CtojaHoBuh', JacMuHa Munuh?, Bepuua Masnnh3#

'BojHoMepaMUMHCKa akapemuja, Cyxx6a opToneauje Bunuua, beorpag, Cpbuja;

*Cromatonowku pakynter, MaHueso, Cpbuja;

3YHuBep3uTeT y barboj Nlyum, MegnunHckm dakyntet, Kateapa 3a napogoHTonorvjy 1 opanHy Mmeauuumhy, batba Jlyka, Peny6nuka Cprncka,

bocHa n XepuerosuHa;

*J3Y 3aBop 3a ctomatonorujy, Cnyx6a 3a napogoHTonorujy 1 opanHy meguumHy, barba Jlyka, Peny6nuka Cprcka, bocHa n XepLerosuHa

CAMETAK

YBop/LUnm Manoknysuja lll ckeneTHe Knace je carutantu mehy-
BUMYHY HECKNAfA Ca [OMUHAHTHVIM U3rNefOM o€ BUKLE.
Y3 npumapHe carmtanHe, MOry NocTojaTvi U HeMPaBWITHOCTA Y
BEPTMKaNHOj AMMeH3unju nuua. Linmb ose cTyauje je npoueHa
BEPTUKANHMX gucnponopuumja nuua kog manoknysuje Il cke-
neTHe Knace y oba MeLIoB1Te AEHTULMjE Paau yCrewHujer
nnaHvpama tbeHe paHe Tepanuje.

Metope CnyyajHum n3bopom ogabpaHo je 100 AeLle, Koja cy no-
Je/beHa npema pesyntatuma KedanomeTpujcke aHanuse y se
jegHake rpyne: 1. rpyna (ekcnepumeHTanHa) - ca lll ckenetHom
Knacom (n = 50) n 2. rpyna (KoHTposHa) — ca | ckeneTHOM Knacom
(n=50). Tpyne cy parbe nopesbeHe y No TpU NOArpyne npema
CTapocTu v nosy. BeptukanHe kpaHuodauwujanHe nponopuuje
oppehuBaHe cy Meperem Npeate (roprbe, AoHE 1 YKYNHe) 1
3afjtbe BUCUHE ML U hUXO0BUX Nponopumja. BpegHoctn cy
CTaTUCTNYKKM 0bpaheHe (p < 0,05).
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PesynTtatm [opra npefma, Aomwa npefma, YKynHa npeatba
1 3aAHa BUCUHA NMLa, Nponopumja n3mehy fome 1 ToTanHe
npenke BUCHHE LA, Kao 1 nponopumja nsmehy 3aghe un
npegHe yKyrnHe BUCUHE 1L, HUCY Ce CTaTUCTUYKM 3HaYaj-
HO pa3nukosane kog geue ca | n lll ckenetHom Knacom. lopra
npeAHa BUCVHA Nl MPONOPLMOHANHO YKYMHOj NpeaH0j BU-
CUHW NLa CTaTUCTUYKN je 3HauajHo Beha y eKcnepuMeHTanHoj
rpynu y ofHOCY Ha KOHTPOJHY. YTBphHeHa je 3HauyajHOCT poaHe
pasnuke n3mehy NCTHX CTapOCHUX NOArpyna.

3akspyyak BeptukanHe kpaHnodaumjanHe nponopumje Kog,
peue ca lll ckeneTHom Knacom y fo6a MeLwoBuUTe AeHTHLnje
Hycy 6UTHO HapylueHe. OBaKaB Hana3 ocTaB/ba MPOCTOpPa 3a
yCreLHy NpYMeHy paHe, UHAVBUAYANHO MiaHpaHe OPTOAOHT-
cKe Tepanuje.

KrbyuHe peun: manoknysuja lll ckeneTHe Knace; melosuTta
AeHTULMja; BUCUHA NNLA; POfHA pa3fnKa
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