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Vertical facial disproportions in children with Class 111 malocclusion

Beprtukannae danujanue gucrnponopuuje ko nete ca [l ckenetHom kimacom

SUMMARY

Introduction/Objective Class 11l malocclusion is a
sagital intermaxillar disproportion with dominant
presence of mandible. Apart from primar sagital,
anomalies in vertical face dimension can also be
present. The aim of this study is to evaluate vertical
facial disproportions in the sceletal Class 1lI
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 analyes in the
two equal groups: group 1 (experimental group)—
sceletal Class Il malocclusion (n=50) and group 2
(control group)- sceletal Class | (n=50). The groups
were further divided into three subgruops according 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 analysed
(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.l.and
Class 111 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 111 malocclusion in'stage of mixed
dentition was not significantly changed. This finding
leaves room for the successful application of early,
individually planned-orthodontic therapy.

Keywords: Clas Il malocclusion; mixed dentition;
facial height; gender dimorphism

INTRODUCTION

CAXKETAK

Yeox/Llms Manoxiysuja 1l ckenmerne kmace je
carutTaiHi MehyBHIMYHM HECKJIaJ ca JOMHHAHTHHM
W3TJIEIOM JIOHKE BHIJIMLE. Y3 NpUMapHE /CaruTaiHe,
MOTy TIOCTOjaTH W HEMpPaBWIHOCTH Y BEPTHKAIHO]
muMensnju aumna. Luse oBe cTyamje je JIpomeHa
BEPTHUKAJIHUX AWCIPONOPIHja JHIA KO MalOKITy3Hje
III ckemeTHe Kace y [o0a MEMIOBUTE ACHTHUIIHjC, PaIH
YCIICIIHU]eT IUIAaHUPaka IeHE PaHe Tepamnuje.

Mertone YxynHo 100 neune onabpaHuX Ciy4yajHUM
n300poM, TOJAEJEHU Cy - IipeMa pe3yiraruma
kedagoMeTpujcKke aHamM3e |y JBE JeOHAKE TpyIe:
l.rpyna (excnepumenrtanna) — ca Il ckeneTHoM
xnacom (N = 50) u 2. rpyma (koHTpoiaHa) — ca I
ckenetHoM kiacom/ (0 = 50). I'pyne cy name
MOJIEJbeHE Y O TPU MOATPYyIE IMpeMa CTapoCTH |
mony. BepTukamHe @ kpaHHO(AIIjaTHE IIPOIIOPIIH]jE
npouemUBaHa  oApehuBaHe ¢y MepemeM Ipelmhe
(ropme, JOmE U YKYITHE) W 3aAlB€ BHCHHE JHIA H
BUXOBUX TMponopuuja. BpemHocTn cy craTHCTHUKH
obpahene (p<0.05).

Pesyararu ['opwma npeiwma, noma Npelma, YKyIHa
npeama W 3ajlba BHCHHA JIHIIA, Tporopirja u3melhy
JOKBbE¢ W TOTAJHE Npelmke BUCHHE JIHIA, Kao |
npornopiyja u3Mely 3aime U npeame yKyInHe BUCHHE
JIMIA, HUCY C€ CTATHCTHUYKU 3HAYajHO DPa3IMKOBAaJe
kon neua ca I u 11l ckenernom kinacom. ['opwa npeama
BHCHHA JIMIA TPONOPIHOHAIHO YKYIHO] IIPEAO]
BHCHHH JIMIA, CTAaTHCTHYKA je 3HadajHo Beha y
eKCTIEPUMEHTAJIHO] TPYNU Yy OJHOCY Ha KOHTPOJIHY.
YTBpheHa je 3HaYajHOCT poJHE pa3iuke m3melhy uctux
CTapOCHUX MOATPYIIA.

3ak/byuak Beprukaine KpaHuodanujanHe
npornopuuje kox neue ca III ckemetHoM kimacom y
Jn00a MEIIOBUTE JECHTHIM]je HHCY OWTHO HapylIeHe.
OBakaB Hajma3 oOCTaB/ba IPOCTOpA 3a YCIEIIHY
MIPUMEHY pane, WHIUBHYaITHO TUIaHUpaHe
OpPTOJIOHTCKE Teparnwje.

Kmbyune peunm: mamokmysuja III ckenmerHe kiace;
MEIIOBUTA ICHTHUIIM]ja; BUCUHA JIMIIA; POJIHA PA3JINKa

Class I1l malocclusion is definied as a heterogenous group of sceletal and dental anomalies of

intermaxillary relationships, mainly in sagital dimension. Combination of this anomalies in facial

morphology is resulting in dominant presence of mandibla. Beside primar sagital intermaxillar

dysharmony, anomalies in vertical dimension could also be present, causing 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 Il malocclusion.
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Vertical facial height is directly depending on mutual relations of jaws' bones to cranial structures.
Therefore, malocclusions are considered developmental anomalies that are result of specific
development. That is the reason why they are having a full clinical apperarnce only when craniofacial

growth is over.

Linear parameters for facial analysis varied according to age, gender, ethnic rase and other
characteristics. That is the reason why proportions among linear parameters are having greater

importance in practice.

The cephalometric analysis proposed by Johnson, which represents an addition-to Wylie'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 cephalometric analysis suggested that 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 development of “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 facial height in Class 11" malocclusion is having a huge practical importance in
early prediction of the therapy success. Hyperdivergent growth type, determined by lower values of
this proportion (,,long face®) is, aceording to many authors, considered as a bad prognostic sign in the
therapy outcome [2]. This fact is very important when therapy plan for Class Il maloclussiuon is
made and should be considered mandatory (having on mind a complex combination of genetic and
enviromental factors). Early therapy should be considered as ,,a focus* of orthodontic therapy. This
can be the ideal time to eliminate bad habits, such as thumbsucking, mouth breathing, enlarged
adenoid vegetation... Benefit of orthodontic prevention is wide, having in mind a potention to
selfcorrect an open bite,"-malocclusion Class 111, incisal overbite [3, 4]. Later, intrudion of the molars
with miniimplants [5] showed satisfying results in the therapy of closing of open bite (better results

obtained in adolescents than in adults, which is in accordance with previously published studies [6].

METHODS

This study included children with sceletal Class | and 111, in stage of mixed dentition, aged 6-12
years, both gender, that have never undergone orthodontic treatment before. This study did not

include children with congenital anomalies, clefts and hypodontia. To all participants, gnathometric
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analyses of the dental casts were done. Further, panoramic radiographs and lateral cephalometric
radiograms (natural position of the head with lateral teeth in maximal intercuspidation) were
analyzed. According to the cephalometric and gnathometric analyses, participants (n=100) were
divided in two groups: first (experimental) group (n=50) included children with Class I
malocclussion with negative OJ and ANB < 0° (Figure 1). Second (control) group (n=50) included
children with Class | with normal OJ and normal values of angles SNA=80-82°, SNB=78-80° and
ANB=2-4° (Figure 1). On lateral cephalometric radiograms face length was determined by linear
parameters such as upper anterior, lower anterior, total anterior and posterior facial height (NSna,
SnaMe, NMe and SGo) and their proportion NSna/NMe, SnaMe/NMe, SGo/NMe (Figure 2).

Mean age of the participants in the experimental group was 8 years and 9 months, and in
control group 9 years and 3 months. The participants from both groups were further divided in the
subgroups according to the gender (F=25, M=25) and age:

a- subgroup; age: 6 years-7 years and 11 months,
b- subgroup; age: 8 years-9 years and 11 months, and
c- subgroup; age: 10-12 years (Figure 3, 4).

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.

RESULTS

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). 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).

Lower anterior facial height for the participants from the 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 the group 2 were 56-76 mm

(mean height: 64.92mm). These values were with no significant difference compared to group 1
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(p>0.05). Statistical significance between gender was noted in middle (b) and the oldest (c) age
subgroup (p<0.01, p<0.05).

Total anterior facial height for the participants from the 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 anterior facial height for the participants from the group 2 were 105-
132 mm (mean height: 116.94 mm). Statistical significance 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).

Posterior facial height for the participants from the group 1 were 60-94 mm (mean height:
73.56 mm). Eventhough these values were of huge range; from 67 mm at female participants in the
youngest (a) subgroup to 77.67 mm at male participants in the oldest (c) age subgroup; they were with
no significant difference between genders in the same age subgroups (p=>0.05). Pasterior facial height
for the participants from the group 2 were 59-92 mm (mean height: 73.08 mm). These values were
with no significant difference compared to group 1 (p>0.05). Significance among.genders 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.

Proportion between upper and total anterior facial height for the participants in group 1 were in
range 40.98 to 48.54 (mean value: 44.9). Significance among genders was noted only in the youngest
(@) age subgroup (p<0.01). Proportion between upper and total anterior facial height for the
participants in group 2 were in range 40.68 to 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 the group 1 (p<0.05).

Proportion between lower and total anterior facial height for the participants in group 1 were in
range 51.46 to 63.93 (mean value: 55.54). Significance among gender was noted only in the youngest
(@) age subgroup (p<0:01). Proportion between upper and total anterior facial height for the
participants in group 2 were-in range 49.12 to 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 facial height in the group 1 were in range of
50.42 to 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 anterior facial height in

the group 2 were in range of 51.75 to 74.80 (mean value: 62.51). These values were with no
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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 Il malocclusions is multifactorial, which includes genetic, environmental
factors, static and functional muscle factors and individual growth [3, 4]. Many studies investigated
sagital, vertical and transversal changes during growth of the children with Class 111 malocclusion [7-
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 few studies that have investigated the
relationship between position of the cervical vertebrae and the vertical craniofacial traits [10, 11].
Modern point of view states that development is related to presence of .dimensional proportions
among specific anatomic structures and change of these proportions during growth. 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
upgrowth of deep bite. Present combination of types of the facial bones growth together with growth
of accompanied surrounding structures, affects type of ‘the whole face, that can encourage or

discourage Class 111 malocclusion and wide morphologic variation of it [12, 13].

Elis et al. compared patients'with Class Ill-malocclusion with open bite and pateints with Class
111 malocclusion without open /bite [14], while Jacobson et al. defined subclassification of Class 11
malocclusion of two big groups-according to vertical dimension of the face-divergent and convergent
[15]. In order to define 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.
SGnFH, NSGn.and SGn are parameters that show the mandibular growth model. Their values can be

significantly reduced in Class 11l malocclusions [16].

For the estimation of vertical facial height it is very important to determine vertical direction of
maxilla to cranial structures [16-19]. Shuster et al. confirmed the importance of this parameter in
children with malocclusion of the Ill class in assessing the need for future orthodontic-surgical
therapy [20]. Analysis of angle indicator vertical intermaxillary relationships (B angle) in Syrian
children with Class 111 malocclusion demonstrated statistically great value of this angle in comparison

with Class | malocclusion [21], while Kerr et al. on Michigan children demonstrated statistically
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lower value of this angle in children with Class 111 malocclusion [22]. Contrary, Chang et al. did not
find a difference in the value of this angle in Class Il malocclusion children with mixed dentition
when compared to Class | malocclusion [16]. 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 | and 111 malocclusion (Figure 5-8). Chang et al. analysed these values in children
with Class Il malocclusion with mixed dentition and demonstrated presence of significantly smaller
lower anterior facial height than in Class | malocclusion, while values of upper and total anterior
facial height did not vary significantly [16].

In participants of different gender in the same age subgroups, statistically significant difference
was demonstrated only for values of lower and total anterior facial height in middle and oldest control
subgroup. This finding demonstrate that male children with normal sceletal relationship, from 8th year
of age have lower and, consequently, total anterior facial height greater than female children. This
results are in accordance with results obtained from Drevensek et al. [23], who demonstrated similar
results on Slovenian children in stage of mixed dentition with good occlusion (estimated by Eismann
method). Their study, 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.

Study by Wu et al. on 12-year old Chinese and Caucasian children with normal occlusion (by
McNamara standards), demonstrated significant gender and ethnical determination of anterior facial
height [24]. Further, the results also demanstrated significantly greater lower anterior facial height in
male children in both ethnic groups. Longitudinal study on European children with Class |
malocclusion, aged 6-18 years demonstrated significantly greater upper anterior facial heights in
males after 14th year, and after 16th year lower, as well [25]. Similar study on children 10-14 y.o, that
discussed the dynamic of longitudinal and transversal facial growth in that period, also indicated more
intensive longitudinal and transversal growth in males than females, with peak growth 12-14 y.o. for
males and 10-12 y.o. for females. Same study demonstrated greater intensity of longitudinal growth,

when compared to transversal, in this period for both genders [26].

In our study, among children with Class Il malocclusion in both gender in the same age
podgroups, no statistical significance in anterior facial height had been observed. Inrestingly, results
of Bacetti et al. on the Caucasian children with Class 111 malocclusion (aged 6-8 years) demonstrated
that in'8 years old males lower anterior facial height was significantly longer (seen for the first time).
This phenomenon will least until the age of 10 years, until when the lenght will equalized (11 and 12
years), and after 13th year and later, significantly higher lower and upper anterior facial height in

males were observed [27].
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Comparing children with Class | and Class 111 malocclusions, 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 gender 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
previously published studies [23], where children with Class Il malocclusion were not with

significant mean values of the posterior facial height among genders in the same age subgroups.

Upper facial height proportional to total anterior 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 | and Class IIl-malocclusions (Figure
9, 10, 11). Results of the longitudinal study on 8-14 years old Japanese females with Class Il
malocclusion demonstrated that 8-10 years old females had no changes in' SGo/NMe values compared
to Class | values, while 12 and 14 years old had significantly higher value than in Class | [27].

Results of our study defined that SGo/NMe proportion did not have a significant difference
among genders in the same age subgruops, 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 Il malocclusion only. Gender dimorphism in facial height was consider

natural and is in accordance with all available studies up to-date.

Drevensek et al. demonstrated interesting finding that gender dimorphism is frequently seen in
children with normal intermaxillary relationship, especially in older subgroups, where male
participants had greater linear ‘heights of lower and total anterior face, while middle and older age
subgroups had even greater posterior heights [23]. In children with Class 11l 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, 3).

Diversity of opinion on parameters values of cephalometric characteristics of skeletal Class 111
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 therapy outcome [2]. In our
study, we defined the mean values of proportional SGo/NMe relationships that were in normal range
for children with class 111 malocclusion. However, the vertical proportions of the face are subject 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 Stojanovic's study in Serbian

children with the III skeletal class, the average value of this parameter from 395 ° + 7.97 points to a
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favorable growth model for most respondents [28]. Such findings leave room for the successful

application of early orthodontic therapy, which must be individually planned.

CONCLUSION

1. The face estimation in Class 111 malocclusion, especailly proportional relationship between
anterior and posterior facial height, that defines growth convergention has a great practical importance
in therapy plan of Class Il malocclusion. Since values of proportional relationship SGo/NMe were in
normal range for this children, we concluded that there is a great importance of early therapy .for the
Class Il malocclusion.. This finding should definitely be used in modern concept of individually
planned orthodontic therapy for optimal therapy outcome.

2. Gender dimorphism is more frequently observed in children with normal sagital
intermaxilarry relationship, especially in the older age subgroups, where male participants had a
greater linear lower anterior, total anterior and posterior facial height.

DOI: https://doi.org/10.2298/SARH180319041S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2018 | Online First June 8, 2018 | DOI: https://doi.org/10.2298/SARH180319041S 10

10.

11

12.

REFERENCES
Ozerovi¢ B: Rendgenkraniometrija i rendgenkefalometrija, Beograd 1985.

Ramezanzadeh B, Pousti M, Bagheri M. Cephalometric evaluation of dentofacial features of
Class Il malocclusion in adults of Mashhad, Iran. J Dent Res Dent Clin Dent Prospects.
2007; 1(3):125-30. [DOI: 10.5681/joddd.2007.022] [PMID: 23277847]

Dimberg L, Lennartsson B, Arnrup K, Bondemark L. Prevalence and change of
malocclusions from primary to early permanent dentition: a longitudinal study. Angle Orthod.
2015; 85(5):728-34. [DOI: 10.2319/080414-542.1] [PMID: 25867255]

Dimberg L, Lennartsson B, Séderfeldt B, Bondemark L. Malocclusions in children at 3 and 7
years of age: a longitudinal study. Eur J Orthod. 2013; 35:131-7.

Hart TR, Cousley RR, Fishman LS, Tallents RH. Dentoskeletal changes following mini-
implant molar intrusion in anterior open bite patients. Angle'Orthod. 2015;85:941-8.

Akan S, Kocadereli I, Aktas A, Tasar F. Effects of maxillary molar intrusion with zygomatic
anchorage on the stomatognathic system in anterior-open bite patients. Eur J Orthod.
2013;35:93-102.

Reyes BC, Bacetti T, McNamara JA Jr. ‘An estimate of craniofacial growth in Class IlI
malocclusion. Angle Orthod. 2006; 76:577-84.

Baccetti T, Reyes BC, McNamara JA Jr. Craniofacial changes in Class 111 malocclusion as
related to skeletal and'dental maturation. Am J Orthod Dentofacial Orthop. 2007;132:171.

Chang HP, Liu PH, Yang YH, Lin HC, Chang CH. Craniofacial morphometric analysis of
mandibular prognathism. J Oral Rehabil. 2006;33:183-93.

Trajkovi¢ M, Lazi¢ E, Nedeljkovi¢ N, Stamenkovi¢ Z, Glisi¢ B. Relationship between the
vertical craniofacial disproportions and the cervicovertebral morphology in adult subjects. Srp
Arh Celok Lek. 2016;144(1-2):15-22.

Kale P, Shrivastav S, Kamble RH, Sharma N. Variation in the morphology of atlas vertebrae
in different skeletal patterns: a three-dimensional computed tomography evaluation. Journal
of Evolution of Medical and Dental Sciences 2015; 4(17):2948-55.

Singh GD, McNamara JA Jr, Lozanoff S. Morphometry of the cranial base in subjects with
Class Il malocclusion. J Dent Res. 1997; 76(2):694-703.

DOI: https://doi.org/10.2298/SARH180319041S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2018 | Online First June 8, 2018 | DOI: https://doi.org/10.2298/SARH180319041S

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

11

. Fred F. Anthropology and orthodontics. Am J Orthod. 1997;1:73-8.

Ellis E 3rd, McNamara JA Jr. Components of adult Class Ill open-bite malocclusion. Am J
Orthod. 1984; 86(4):277-90.

Jacobson A, Evans WG, Prestan CB, Sadawsky PL. Mandibular prognathism. Am J Orthod
1974; 66(2):140-71.

Chang HP, Kinoshita Z, Kawamoto T. Craniofacial pattern of Class 11l deciduous dentition.
Angle Orthod. 1992; 62(2):139-44.

Andria LM, Leite LP, Prevatte TM, King LB. Correlation of the cranial base angle and its
components with other dental/skeletal variables and treatment "time. Angle Orthod.
2004;74(3):361-6.

Choi HJ, Kim JY, Yoo SE, Kwon JH, Park K. Cephalometric characteristics of Korean
children with Class Il malocclusion in the deciduous~dentition. Angle Orthod. 2010;
80(1):86-90.

Baccetti T, Reyes BC, McNamara JA Jr. Gender differences in Class 111 malocclusion. Angle
Orthod. 2005; 75(4):510-20.

Shuster G, Lux CJ, Stellzig-Eisenhauer A. Children with Class 111 malocclusion: development
of multivariate statistical-models to" predict future need for orthognathic surgery. Angle
Orthod. 2003; 73(2):136-45.

Mouakeh M. Cephalometric evaluation of craniofacial pattern of Syrian children with Class
111 malocclusion. Am.J Orthod Dentofacial Orthop. 2001;119:640-9.

Kerr WJ, TenHave TR. Mandibular position in Class Il malocclusion. Br J Orthod.
1988;15:241-5.

Drevensek M, Farcnik F, Vidmar G. Cephalometric standards for Slovenians in the mixed
dentition period. Eur J Orthod. 2006;28:51-7.

Wu J, Higg U, Rabie AB. Chinese norms of McNamara's cephalometric analysis. Angle
Orthod. 2007;77(1):12-20.

Ursi WJ, Trotman CA, McNamara JA Jr, Behrents RG. Sexual dimorphism in normal
craniofacial growth. Angle Orthod. 1993;63(1):47-56.

DOI: https://doi.org/10.2298/SARH180319041S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2018 | Online First June 8, 2018 | DOIL: https://doi.org/10.2298/SARH180319041S 12

26. Yavuz I, Ikbal A, Baydas B, Ceylan I. Longitudinal posteroanterior changes in transverse and
vertical craniofacial structures between 10 and 14 years of age. Angle Orthod.
2004;74(5):624-9.

27. Chen F, Terada K, Wu L, Saito I. Longitudinal evaluation of the intermaxillary relationship in
Class Il malocclusions. Angle Orthod. 2006;76(6):955-61.

28. Stojanovi¢ Z. Rani pokazatelji razvoja III skeletne klase [Master thesis]. Beograd:
Vojnomedicinska akademija; 2007.

DOI: https://doi.org/10.2298/SARH180319041S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2018 | Online First June 8, 2018 | DOI: https://doi.org/10.2298/SARH180319041S

Table 1. The measurements of this study and the result of subgroup comparison

The measurements subgroup X+ SD
Group p
parameters years M F
al 6-7.11 51.50 + 4.28 49.17 +1.60 0.29 NS
1 b/ 8-9.11 49.17 + 3.57 52.17 £ 4.63 1.00 NS
Upper
¢/ 10-12 53.22£3.42 53.29 +1.98 0.79 NS
anterior facial height
a/l 6-7.11 49.67 + 0.58 48.75+ 1.50 0.27 NS
NSna
2 b/ 8-9.11 52.46 = 2.54 51.08 £ 2.63 0.37 NS
¢/ 10-12 53.64£2.11 53.25+ 3.28 0.59 NS
al 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 0.32 NS
Lower
¢/ 10-12 67.56 + 4.56 66.14 = 3.76 0.56 NS
anterior facial height
al6-7.11 65.00 + 5.57 66.25+ 4.35 0.86 NS
SnaMe
2 b/ 8-9.11 66.00 + 3.07 62.39 = 3.10 0.01**
¢/ 10-12 67.64 + 3.44 63.13 = 4.64 0.02*
a/l 6-7.11 113.33 £8.12 111.60 £5.32 0.78 NS
1 b/ 8-9.11 117.10+4.84 115.50 +8.13 0.32 NS
Total
¢/10-12 120.78 = 6.26 119.43 £4.24 0.75 NS
anterior facial height
a/ 6-7.11 114.67 +5.69 115.00 + 4.97 1.00 NS
NMe
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/l 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 0.32 NS
Posterior
¢/ 10-12 77.67 £8.22 75.86 + 5.05 0.83 NS
facial height
a/l 6-7.11 74.33 +£5.69 71.75+4.92 0.48 NS
SGo
2 b/ 8-9.11 76.36 + 7.06 69.39 £ 6.25 0.02*
¢/ 10-12 74.82+4.12 72.38+5.98 0.51 NS

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

Wilcoxon test.
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Table 2. The proportions of measurements of this study and the result of subgroup comparison

The measurements subgroup X+SD
Group p
parameters years M F
al 6-7.11 4541+£076 4425+0.72 0.0 1**
1 b/ 8-9.11 4404 +1.88 45.16+215 0.20NS
Proportional
¢/ 10-12 4408+206 4464+168 0.49 NS
relationship
al 6-7.11 43.38+207 4243+161 0.4 8 NS
NSna/NMe
2 b/ 8-9.11 4429+157 45.02+145 0.24 NS
¢/ 10-12 4424+133 45.79+285 0.19 NS
al 6-7.11 5459+0.76 55.75+£0.7.2 0.011**
1 b/ 8-9.11 55.96+1.88 54.84+215 0.20NS
proportional
¢/ 10-12 56.65+3.38 55.36+1.68 0.4 3NS
relationship
al 6-7.11 56.6 2+ 2.07 57574161 0.4 8 NS
SnaMe/NMe
2 b/ 8-9.11 55.71+157 5498+144 0.24 NS
¢/ 10-12 55.76+1.33 5421+285 0.19NS
al 6-7.11 61.39+3:86 60.28+224 1.00NS
Proportional 1 b/ 8911 64.32+3.24 63.36+6.00 0.6 9 NS
relationship ¢/10-12 6441+471 63.56+4.48 0.56 NS
SGo/NMe a/ 6-7.11 6494+6.10 62.36+2.15 0.72NS
2
b/ 8911 6441+460 61.13+4.49 0.12NS
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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 mandibulary position in relation to the cranial base anterior,

ANB — angle of sagittal intermaxillary relationship;
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Figure 2. Cephalometric landmarks and linear measurements for assessmend 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 junction 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 g ge in Group 1.
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Figure 4. Distribution of respondents in subgroups according to gender and age in Group 2.
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Figure 5. The parameter values NSna
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Figure 6. The parameter values SnaMe
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Figure 7. The parameter values NMe

\Q)
Q@Q

DOI: https://doi.org/10.2298/SARH180319041S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2018 | Online First June 8, 2018 | DOI: https://doi.org/10.2298/SARH180319041S 20

0 o

Figure 8. The parameter values SGo
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Figure 9. The parameter values NSna/NMe
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Figure 10. The parameter values SnaMe/NMe
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Figure 11. The parameter values SGo/NMe
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