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Abstract

The dimensions of dental arches and occlusion have always been of concern to anthropologists, orthodontists and other specialists in the field of maxillofacial and
reconstructive surgery. Encouraged by the individual variations of the normal size and shape of the dental arches developed under the influence of genetic factors and
factors from the external environment, we set the following goals: by analyzing studio models of respondents aged 6-8 and 12-14 years of age, to determine the sta-
tistical significance of the defined parameters in the maxilla and the mandible. The study was performed on a sample of studio models in 55 subjects with normal occlu-
sion of both sexes, divided in two age groups, 6-8 years with mixed dentition and 12-14 years with permanent dentition. Measurements were performed on the follow-
ing parameters: anterior arch curve in maxilla and mandible (AC1, AC2), posterior arch curve in maxilla and mandible (PC1, PC2), the intermolar distance in maxilla
and mandible (MM1, MM2), inter-canine distance in maxilla and mandible, palatinal depth (PD), palatinal length (PL) and mandibular length (ML). The obtained results
from the comparative analysis of dental vamishes, in relation to age (6-8 and 12-14 years) of both sexes, showed larger values for certain parameters with statistical
significance in the group from 12-14 years of male sex. In conclusion, the knowledge of the growth factors in occlusal and craniofacial variations is of great impor-
tance for basic research, but there is also clinical relevance in predicting growth in planning orthodontic treatment. Keywords: gnathometric variables of dental arch-
es; gender; age.

AncTpakr

[luMeH3nnTe Ha AeHTanH1Te Nakosi 1 OKy3ujaTa Oz cexorall bune NpeAMeT Ha MHTEPEC Ha aHTPOMOMNo3uTe, OPTOOHTITE KaKO M OCTaHaTUTE CreLjanieTin of obnacTa
Ha MakcunohaLyjanHara v pekoHCTPYKTMBHa Xvpypruja. MoTTMKHAaTV of MHAMBIWAYaNHUTE BapujaLiv Ha HopManHaTa ronemiHa 1 (oopMa Ha AeHTanHuTe Nakosyu Kou ce
pa3BvBaaT of AjCTBO Ha reHeTckuTe (haktopu 1 (akTopuTe Of HafBOPELUHATa OKONMMHA,MM MOCTABMBME CIEAHNUTE LieNu: MPeKy aHanusa Ha CTyAMo Modenu Ha
VCNUTAHULM Ha Bo3pacT of 6-8 1 12-14 roguiuHa Bo3pacT,fa ce YTBPAW CTATUCTUYKA CUTHUUKAHTHOCT Ha AeMHUpaHUTe napameTpu BO Makcuna U MaHaubyna.
cnuTyBarbeTo beluie BpLUEHO Ha MPUMEPOK Of CTY/AMO MOAENM Kaj 55 MCnuTaHMLy Co HopManHa Okiy3uja of fBaTa nona,nofeneH Bo 1B BO3pacHy rpyni, og 6-8 rop.co
MellaHa AeHTumja n of 12-14 rop. co nepmaHeHTHa AeHTUUMja. bea W3BpLIEHM Mepera Ha CrefHuUTe napameTpu:aHTepHopHa nakoBa obnuHa BO Makcuma
Mangubyna(AL1, ALI2), noctepuopHa nakoa obnuHa Bo Makcuna v Mangubyna(lL1, ML2), nHrepmonapHoTo pactojaHue Bo Makcuna v Mangubyna (MM1, MM2),
nanatvHanHa Anabura(Mf), nanatmHanta gomkuvna (M)  margmbynapra gomkvna (MI). [lobueruTe pesynTaTi of KoMnapaTiBHaTa aHannaa Ha AeHTanHuTe nakosy,
B0 0fiHOC Ha Boapacr (8-10 1 12-14 rop.) Kaj ABaTa nona,nokaxa 3a NoeanHY NapameTpy NOroNieMin BpeAHOCTM CO CTAaTUCTUYKA CUTHUCDMKAHTHOCTBO rpynata of 12-14
roA. O MaLLku non. Kako 3akny4ok no3HaBareTo Ha (hakTopuTe KOv v peryninpaar okrysanHuTe 1 kpaHuodhaLjanHuTe BapujaLyy e of ronema BakHOCT 33 OCHOBHUTE
WCTPaXyBatba, HO MMa 1 KIMHUYKa PENeBaHTHOCT BO NPeaBUAYBA-ETO Ha pacToT MpW NiaHUpatbe Ha OPTOAOHTCKUOT TPETMaH.

Introduction

Orthodontic science has always been willing to find
out the secrets of growth processes of the craniofacial
complex. The growth and development of a person is a
dynamic and complex process which leads to skeletal
and muscular changes of the components of the cranio-
facial system. The morpho-functional association of cor-
tex and muscular tissue in the last period has been devel-

oped in accordance with the biological maturation of the
unit, conducted by the genetic message, the epigenetic
factors and the influence of the environment in which it
lives.

This established dynamic framework and harmony is
not a basic guarantee for the proper growth and devel-
opment of the cranial complex. The aesthetics of the
teeth was of great significance in the life of human
beings. Based on the dental appearance, the overall
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physiological attraction of the person is of great impor-
tance for the social, physiological and psychological life
of the person Dimberg'.

The numerous and diverse definitions encountered in
the professional literature for normal occlusion should not
be interpreted as a law, but as a starting point in determin-
ing the normal occlusion. Every normal occlusion, along
common general features has its own personal character-
istics, the expression of the genetic variation Bayome’,
Ferro®. The normal occlusion is characteristic for each
individual and varies, depending on the period of life, and
the type of dentition Trivino®. In the case of dysfunction or
suppression, only one of these factors develops disorders
in the individual somatic development and creates
favoritism for the appearance of dental and craniofacial
anomalies with the consequent morphological, functional
and aesthetic deviations of Markovic’.

The dimensions of the dental arches and the occlusion
have been subject to the interest of anthropologists, ortho-
dontists and specialists of maxillofacial and reconstructive
surgery. Knowing the factors that regulate occlusal and
craniofacial variations is of great importance for basic
research, but they also have clinical relevance in predict-
ing growth in planning orthodontic treatment.

The empirical experience points to the necessary need
for determining and studying all the postulates that define
the normal base and the relationships in the orofacial sys-
tem. Individual variations in the size and shape of dental
arches depend on genetic factors, internal causes, postna-
tal conditions in the environment, as well as ethnic and
racial backgrounds. Angle (Markovic®’, Zuzelova®) con-
cluded that the only way to achieve a balanced appearance
should be a complete dentition. The shape of the dental
arches during growth is strongly influenced by the func-
tion of lingual and mimic musculature.

From Broka (1873), various methods of dental analy-
sis of studio models began to be used: Graber’, Moyers,
Bolton, Lundstrom, Korhaus, Adler, Combel (titled
Salzman®). Correlative morphological and developmen-
tal analyzes of changes in postnatal growth and develop-
ment are based on phylogenetic correlations’, anthropo-
metric studies” and serial cephalometric radiographs'.
These studies largely determined the nature and direc-
tion of growth and development with its minor changes.
Smaller changes for orthodontists have practical rele-
vance, especially when it comes to changes in the width
of the dental arches. In the longitudinal study of
Goldstain', Salzman®, Sato", Odajima', Mikami", nor-
mal changes in dental arches appear during growth and
development. In recent years, Scher's"”, Brodie's",
Scott's' reflection on dental arches has been largely driv-
en by mathematical morphogenesis.

Channing and Wissler (titled from Bjork)"” were
among the first examiners of the width of dental arches
using the biometric technique. They state that the width
between the canines after the age of eight and the width
between the molars after their eruption is not increased.
Sodermanns' points out that the width of the dental
arches is inherited.

There are many studies in the literature about normal
changes in the width of dental arches Lavelle” and ass.,
Sodermanns'®, Mills*, Moorrees®, Sillman®, which can
be summarized in such a way that: the increase in the
dental arch width occurs in both groups of 9 to 13 years
of age. In males, the arch width is 1.5 mm for the max-
illa and 0.4 mm for the mandible. In female subjects, the
maxillary arch width increases by only 0.8 mm, while
the mandibular by 0.5 mm. The difference in the dimen-
sions of the arch width between the maxilla and the
mandible is interpreted by the divergent inclination of
the maxillary alveolar procesus in comparison with the
convergent inclination of the mandibular alveolar proce-
sus. Sodermanns® points out that the width of the dental
arches is inherited. Based on the above-mentioned facts,
we find that the image that morphologically presents
malocclusion, especially in the lower level, under the
influence of the functional adaptation, is transformed
into normal occlusion. In other cases, the morphological
words of the ideal occlusion may be associated with seri-
ous functional disturbances, and accordingly, it cannot
be referred to as a "normal occlusion".

Purpose

Inspired by the individual variations of the normal
size and form of dental arches that occur during growth,
and which depend on the hereditary and environmental
factors, we set the following goals: by analyzing studio
models from individuals with normal occlusion, at the
age of 6-8 and 12-14 years, of both sexes from the
Private dental practices "Euro Orthodonci" Gostivar, to
determine whether there is statistical significance for the
defined parameters in the maxilla and the mandible:
anterior arch curves in maxilla and mandible (ACI,
AC2); posterior arch curves in maxilla and mandible
(PC1, PC2); intermolar distance in maxilla and mandible
(MM1, MM2); palatinal depth (PD); palatinal length
(PL) and mandibular length (ML) among adult groups,
as well as gender polymorphism.

Material and methods

The examination was performed on a sample of stu-
dio models in 55 subjects with a normal occlusion of
both sexes, divided in two groups according to age: 6-8
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Figure 1. Schematic display of the parameters in the upper and lower dental arch

years old- mixed dentition and 12-14 years - permanent
dentition, from Gostivar (Republic of North
Macedonia).

The linear parameters were used in the research are
the following,

» Interior arch curve in maxilla and mandible
(AC1, AC2)

» Posterior arch curve in maxilla and mandible
(PC1, PC2)

» Inter-canine distance in maxilla and mandible
(CC1, CC2)

» Intermolar distance in maxilla and mandible
(MM1, MM2)

» Palatinal length (PL)
» Palatinal depth (PD)
» Mandibular length (ML)

The parameters were measured with a flexible gauge
and a calibrated ribbon used to measure the anterior and
posterior arch form in the centimeters approximately to
the first decile, a compass by Corkhaus. The following
statistical methods are applied: Descriptive Statistics
(Mean; Std.Deviation; £ 95.00% CI; Minimum;
Maximum); Kolmogorov-Smirnov test, Lillifors test,
Shapiro-Wilks W test (p), depending on the distribution
of data; Differences in the analyzed parameters between
two independent samples were tested with t-test - inde-
pendent samples (t) and Mann-Whitney U Test (Z). The
significance is determined with p <0.05.

Results

The comparative analysis among the older group of
males shows higher values in the 12-14 age group, with
statistical significance for the parameters: AC2, PCI,

Table I. Comparison between male 6.0-8.0 years (1) & male 12.0-14.0 years (2)

Parameter Mean 1 Mean 2 t-value daf | P Valid N 1 Valid N 2
AC2 32.76667 | 34.07143 | -2.40886 27 | 0.023096 15 14
PCA1 87.90000 | 92.57143 | -3.75853 27 | 0.000835 15 14
PC2 84.43333 | 85.07143 | -0.38580 27 | 0.702671 15 14
CC1 33.53333 | 34.85714 | -1.78161 27 | 0.086066 15 14
CC2 26.96667 | 27.64286 | -0.85973 27 | 0.397506 15 14
MMA1 48.36667 | 53.03571 | -5.96064 27 | 0.000002 15

MM2 4463333 | 48.28571 | -5.09202 27 | 0.000024 15 14
PD 15.20000 | 14.60714 | 0.86906 27 | 0.392477 15 14
PL 41.02000 | 38.00000 | 2.86014 27 | 0.008072 15 14
ML 31.72000 | 31.75000 | -0.04186 27 | 0.966921 15 14
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Table 1.1. Comparison between male 6.0-8.0 years (1) & male 12.0-14.0 years (2)

166.5000

268.5000

46.50000

0.010676

-2.55315

Table Il. Comparison between female 6.0-8.0 years (3) & female 12.0-14.0 years (4)

31.86667 | 33.90909 | -2.24874 0.033980

89.00000 | 90.72727 | -3.22531 24 | 0.003612 15 1
80.93333 | 83.09091 | -2.12278 24 | 0.044284 15 1"
30.26667 | 33.18182 | -4.51229 24 | 0.000144 15 11
23.23333 | 26.86364 | -4.71010 24 | 0.000087 15 1
50.23333 | 52.22727 | -2.26423 24 | 0.032876 15 11
43.10000 | 47.54545 | -6.61297 24 | 0.000001 15 1
1560000 13.27273 3.05684 24 | 0.005420 15 1

Table II.1. Comparison between female 6.0-8.0 years (3) & female 12.0-14.0 years (4)

185.5000

165.5000

65.50000

-0.882299

0.377616

198.0000

153.0000

78.00000

-0.233550

0.815335

15

11

204.0000

147.0000

81.00000

0.077850

0.937948

15

11

Table Ill. Comparison between male 6.0-8.0 yrs. (1) & female 6.0-8.0 yrs. (3)

32.76667 | 31.86667 | 2.13932 0.041269

87.90000 | 89.00000 | -1.73822 28 |0.093160 15 15
84.43333 | 80.93333 | 4.82791 28 | 0.000044 15 15
33.53333 | 30.26667 | 6.40255 28 | 0.000001 15 15
26.96667 | 23.23333 | 8.64466 28 | 0.000000 15 15
48.36667 | 50.23333 | -3.02120 28 | 0.005330 15 15
44.63333 | 43.10000 | 3.45618 28 | 0.001766 15 15
15.20000 | 15.60000 |-0.76443 28 |0.451008 15 15
31.72000 | 31.23333 | 1.52107 28 | 0.139456 15 15

Table Ill.1. Comparison between male 6.0-8.0 years (1) & female 6.0-8.0 years (3)

339.0000

126.0000

6.000000

4.417414 | 0.000010

345.0000

120.0000

0.000000

4.666283 | 0.000003

15

15
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Table IV. Comparison between male 12.0-14.0 yrs (2) & female 12.0-14.0 yrs (4)

Parameter Mean 2 Mean 4 t-value df B Valid N2 | Valid N 4
AC2 34.07143 | 33.90909 | 0.160007 23 | 0.874273 14 11
BEil 92.57143 | 90.72727 | 1.357139 23 | 0.187907 14 11
PC2 85.07143 | 83.09091 | 0.977310 23 | 0.338584 14 11
CC1 34.85714 | 33.18182 | 1.844751 23 | 0.077991 14 11
CC2 27.64286 | 26.86364 | 0.706680 23 | 0.486863 14 11
MMA1 53.03571 | 52.22727 | 0.765760 23 | 0.451607 14 11
MM2 48.28571 | 47.54545 | 0.778557 23 | 0.444177 14 11
PD 14.60714 | 13.27273 | 1.439373 23 | 0.163517 14 11
Table IV.1. Comparison between male 12.0-14.0 yrs (2) & female 12.0-14.0 yrs (4)
Parameter Rank Sum | Rank Sum U 7 p-level Valid Valid
2 4 N 2 N 4
ACA1 231.5000 93.5000 27.50000 | 2.709872 | 0.006731 14 11
PL 206.0000 | 119.0000 | 53.00000 | 1.313877 | 0.188888 14 11
ML 185.0000 | 140.0000 | 74.00000 | 0.164235 | 0.869547 14 11

MMI1, MM2 and PL. Similarly, the AC1 parameters
shows significant differences for Z = -2.55 and p <0.05
(p=0.01) (Table I.1)

Although female respondents aged 6.0 to 8.0 years
have a higher palataldepth (PD) compared to the age
group of 12.0-14.0 years, the difference for t = 3.06 and
p <0.01 (p = 0.005) is significant (Table II). While the
remaining parameters were higher with a statistical sig-
nificance in the group of 12-14 years, the parameters
ACI1, PL and ML did not show any differences (Table
I1.1).

Table III and Table III.1 show the differences in the
analyzed parameters between male and female respon-
dents aged from 6.0 to 8.0 years.

Male subjects have higher average values with statis-
tical significance for: AC2; PC2; CC1; CC2; MMI1 and
MM2 in relation to female respondents. While female
respondents have higher average PC1 values compared
to male respondents, the difference for t = -1.74 and p>
0.05 (p = 0.09) is not significant.

Also, male subjects have higher average values with
statistical significance of the anterior arch curve of the
maxilla (AC1), the difference Z = 4.42 ip <0.001 (p =
0.000), as well as for the palatinal length (PL), the dif-
ference for Z = 4.67 ip <0.001 (p = 0.000) is significant
(Table II1.1).

The comparative analysis between males and
females aged 12-14 years is shown in Table IV. Male

respondents, although having higher average values than
female respondents, however, do not show any statisti-
cally significant differences.

While male subjects showed higher average values
with statistical significance of anterior arch curve in the
maxilla (AC1) compared to female respondents, the dif-
ference for Z = 2.71 ip <0.01 (p = 0.007) is significant
(Table IV.1).

Discussion

During growth and development, the craniofacial
system shows changes in the dimensions of individual
bones and their relationship". The neonatal face is char-
acteristically small in relation to the cranium. However,
the person undergoes postnatal progressive increase, and
its various proportions noticeably change with age. All
skeletal changes represent a response to the primary
changes in the growth of the functional matrix.

Many attempts have been made to describe the ideal
arch. It was done using deductive reasoning and measur-
able changes. Statistical analyzes were used to evaluate
these changes and to describe the arch. Orthodontists are
most aware of individual differences and variations in all
people. It must be emphasized that a great deal of effort
will be deducted from orthodontists if they formulate the
plans and technique of treatment based on the average. It
is not the intention to build the ideal arch as a clinical
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entity in its own right, but rather to have a tool for better
development of arch structural problems. All orthodon-
tic planning and constructions of the appliance must be
individually tracked in order to ensure that the arch con-
cept admirably helps the very appearance of the individ-
ua119,20,]2,22.

Many authors have described the changes in the den-
tal arches during postnatal growth and develop-
ment®***'°. Our findings are mainly based on the find-
ings of these authors. However, there are certain differ-
ences in terms of the time of greatest growth and devel-
opment of dental arches in the width both in the maxil-
lary and the mandible. The absolute values of the dental
arch width are higher in this study than the examinations
of Knott®*, Mills?’, Moyers*, Ortega®.

The mean values of the selected parameters in the
examined groups were generally higher in boys than in
girls, especially in the 12-14 year group, and we agree
with the findings of**. The size and depth of the dental
arches showed changes in comparison to 6-8 years, and
12-14 years in both groups. Our findings coincide with
the findings of Silman®, which showed that there are
changes in the size and depth of dental arches from birth
to 25 years. Also, Lavelle et al.” found that the biggest
changes occur from 5-7 years and 11-13 years during the
eruption of permanent teeth.

Dental eruption has a significant effect on the shape
of the dental arches, the depth is determined directly by
the growth of the alveolar bone and the size of the
teeth®*'*'. Palatinal and maxillary length and mandibular
posterior arch curve showed a decrease over the years.

The eruptive sequence of teeth, especially in the pre-
molar region, according to Ash* is an important factor in
reducing posterior arch parameters during mandible
growth. However, the anterior and posterior arch curve
also depends on the growth of the dental facial complex,
and the degree of overbite and overjet expression.
Appropriate maxillary and mandibular variables refer-
ring to inter-arch distances show a strong correlation
between teeth eruption and the development of occlu-
sion in relation to the development of oral motor func-
tions.

The greatest increase in inter-canine distance occurs
at the age of 12-15 in males and 9-11 years of age in
female subjects. This difference is interpreted by the dif-
ferent times of peak puberty in male and female individ-
uals. It is considered that the width of the dental arches
is influenced by genetic and environmental factors, of
which the most important is the genetic one. This exam-
ination confirms the findings of Sarhan®, Gafni** and
Bojaxiev®.

Comparative analysis of male respondents between
the two adult groups showed higher values in the group

of 12-14 years, with statistical significance for the fol-
lowing parameters: AC2, PC1, MM 1, MM2 PL and AC1
(Table I and II.1). Similarly, the comparative analysis in
girls showed the existence of statistical significance for
all examined parameters, that is, women respondents
aged 12.0-14.0 years have higher average values (Table
II). These findings agree with Bojaxiev® and ass.
Argyropolus® 1 Goldstein". Male respondents showed
higher values in relation to girls with statistical signifi-
cance for the following parameters: AC2, PC2, MM,
MM2 (Table III).Comparative analysis between male
and female respondents aged 12.0-14.0 years does not
show a statistical significance (Table 1V), except for
ACI (Table IV.I).

Conclusion

The comparative analysis of dental arches, in relation
to age (6-8 and 12-14 years), in both sexes shows high-
er values for individual examined parameters with sta-
tistical significance in the male group of 12-14 years.

Summing up all these results in the complete interac-
tion of pre-emptive factors in relation to age and gender
can support the fact that inheritance, external influence
and individual growth are dominant in the creation of
normal growth and the development of the orofacial sys-
tem, that is, each individual needs to be analyzed sepa-
rately, when orthodontists approach orthodontic treat-
ment planning.

Reference

1. Dimberg, Arurup K, Bouderk L. The impact of malocclusion on
the quality of life among children and adolescents a systematic
review of quantitative studies. European Journal Orthodontic
2014; 37 (3): 238-47.

2. Bayome M, Sameshima GT, Kim Y, Nojima K, Back SH, Kookf
YA. Comparison of arch-shapes between Egyptian and North
American white populations. Am J Orthod Dentofacial Orthop,
2011; 139: e245-52.14.

3. Ferro R, Pasino M, Fortini A, Arrighi A, Carli E, Giuca MR.
Evaluation of maxillary and mandibular arch form in an Italian
adolescent sample with normocclusion. Eur J Pediatr Dent, 2017;
18 (3): 193-198.

4. Trivino T, Siqueira DF, Scanavini MA. A new concept of
mandibular dental arch forms with normal occlusion. Am J Orthod
Dentofacial Orthop, 2008; 133: 10.e 15-22.

5. Markovi¢ M et al. Orthodontics, Belgrade, OSS, 1982.

6. Zuzelova M et al. Orthodontics 1, Skopje, 2014.

7. Graber T, Swain B. Orthodontics, St. Louis-Toronto Princetown:
The C V Mosby Company, 1985.

8. Salzman JA. Principles of orthodontics, Sie, Impe, J.B. Lipincott
Co, Philadelphia, 1966.

9. Enlow DH, Band S. Morphogenetic analysis of facial growth. Am
J Orthod, 1966: 52, 283-99.

10. Goldstain M. Changes in the form of the face and head with A. Am
J Phys Antrop,1936: 22: 37-89.

11. Brodie AG. Late growth changes in the human face. Ahgle Orthod,
1953: 57.

70 Macedonian Dental Review. ISSN 2545-4757, 2019; 42 (1-2): 65-71.



KAPNONOIrnJA  EHOOAOHLNJA

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

Sato O. Longitudinal study of dental arch form, with special
reference to normal and malocclusions. Aichi Gakuin Daigaku Shi
Gakkai Shi, 1989; 27 (3): 635-72.

Odajima T1. A longitudinal study on the growth and development
of dental arches of primary, mixed and permanent dentitions.
Shikwa Gakuho, 1990; 90 (3): 369-409.

Mikami H, Nakatsuka M, Iwai Y. Comparison of maxillary and
mandibular dental arch forms by studying Fourier series
developed from mathematically estimated dentitions. Okajimas
Folia Anat Jpn, 2010; 87 (3): 85-96.

Scher H, DuBrul EL. Oral Anatomy. Mosby Co., St. Lousis, 1975.
Scott JH. Dentofacial Development and Growth. Pergamon Press.
Oxford-London-Edinburgh, 1967.

Bjork A, Down T, Skyler. Comparison of craniofacial growth in
Australian Aboriginal and Danes, illustrated by longitudinal
cephalometric analysis. Eur Journal of Orthod, 1984: 6: 1-14.
Sodermanns H. Uber den ablauf der Gebisentwicklung bei
Kompressie malier. Dent Lagn-Mund and Kieferheilk, 1939; 6:
194-2.

Lavelle C. The shape of the dental arch. Am J Orthod. 1975; 67
(2): 176-84.

Mills LF. Changes and dimensions of dental arches with age. J De
1966; 45: 890.

Coenraad F. A. Moorrees. Cambridge, Mass., 1959, Harvard
University Press.

Silman H. Dimensional changes of the dental arches. Jour. Of
orthod.1964: 50: 824.

Argyropolous E, Sassouni V. Comparison of dentofacial patterns

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

for native Greek and American Caucasion adolescents.
Am.J.Orthod. And Dentofacial Orthop, 1989; 95: 238-249.

Ash MM. Wheeler's dental anatomy, physiology and occlusion,
1993; 7th edn.W.B. Sounders, Philadelphia.

Awafula AO. A cephalometric appraisal of the Negro bimaxillary
proclination. Odonto Stomatology tropical, 1986; 9: 121-8.

Knott VB. Size and from the dental arches in children with good
studies, longitudinal from age 9 to late adolescence. Am J Phys.
1961; 3: 7-11.

Mills OF. Changes and dimensions of dental arches with age. J De
1966; 45: 890.

Moyers R. Handbook of orthodontics. Chicago; Year Book
Medical Publications, 1963.

Ortega G, Aguila F. Analysis of transversal maxillary diameter,
using Moyers method in Cuban and Hamibian young people with
normal occlusion. Anatomical Anzeigerhan, 1986; 161: 53-60.
Sarhan OA, Diwan R.R. Maxillary arch dimensions in Egyptians
and British children. Tropical Dental Journal 1987; 10(2):101-6.
Foster TD. A textbook of orthodontic, 3rd edition. Blackwell
Scientific publications, London, 1990.

Gafni Y, Tzur-Gadassi L, Nojima K, McLaughlin RP, Abed Y,
Redlichf M. Comparison of arch forms between Israeli and North
American white populations. Am. J. Orthod. Dentofacial Orthop,
2011; 139: 339-44.13.

Bojaxiev T. Control points for ideal maxillary and mandibular
arches. 6th congress on health care workers, Struga, SRM 1986:
276-81.

MakepnoHcku ctomatonowku nperned. ISSN 2545-4757, 2019; 42 (1-2): 65-71. 71



