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ABSTRACT

Introductions: Successful orthodontic treatment requires availability of normal values. The normal values vary in different populations, so
defining these values seems to be necessary in each geographic region. Accordingly, this study was designed and conducted to measure normal
values of orthodontic indices in central population of Iran.

Material and Methods: Out of 911 students selected, 235 students aged 6-17 years were included in the study. After preparing radiography of
lateral cephalometry, 44 orthodontic indices were studied. The present study was conducted to collect data in order to develop template and
to update the historical data.

Results: Findings indicated that there is a difference between males and females in terms of oral indices. In addition, 34 indices varied based
on age group.

Conclusion: based on the results, it is possible to define specific template for the central population of Iran.
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Corresponding author: Saeed Sadeghian Therefore, we always need an algorithm to compare various
abnormalities and the simplest method used in this regard is
template method. Template in fact a model determining the size

INTRODUCTION and placement of each complex dentofacial set (Franco and et
al, 2016). Template is not a new method. Buamdeveloped four

People have shown their interest in beauty by any means over transparent templates in 1952 used directly on x-ray films
the years. Paintings, sculptures, and works of past generations (Akhoundi and et al, 2012). This method is used in many
are evidence in this regard. After several years, studies focused studies. For example, it was used in study conducted by
on measuring the living human face known as anthropometry. Yunfeng Li et al in which they examined dentofacial
These measurements and other types of these indicators have abnormalities (Li and et al, 2016). A template can respond
been led inachieving an appropriate index for comparing quickly and carefully to all of our questions (Schnutenhaus and
different types of growth and evolution in humans.By et al, 2016) In general, template is a type of analysis
investigating different communities, we conclude thathard and determining the problem without any measurement.
soft characteristics vary in different races (Jeelani and et al, Construction and development of these templates are based on
2016). Perception of occlusion failure and orthodontic normal values of population. The present study was conducted
treatment differ compared with the dentist(Athira and et al, to collect data in order to develop template and to update past
2016). Therefore, it seems to be rational to define separate data.
template for each population.
Accordingly, unique growth and development templates could MATERIALS AND METHODS
be considered for different age groups, for example, separate
template could be developed for post-puberty period (Gupta The sample of study included 6151 students studying at three
and et al, 2016). primary, secondary and high school levels in Isfahan schools.
It is a for long time that patients, referring for dentofacial They were divided into five age groups of 6-8,8-10,10-12,12-
abnormalities, are examined and analyzed before starting 14,14-17, and significant difference was not found between two
treatment through certain tools and procedures. Accordingly, populations in terms of mean age. Among the students
type and severity of their abnormalities are diagnosed (Song examined, 3686 of them had malocclusion class 1, 1226 had
and et al, 2016). One of the factors used nowadays to diagnose malocclusion div 1 class 2, 47 of them had div 2 class 2, 271 of
treatment before orthodontic is lateral cephalogram that them had malocclusion class 3, and 911 of them met the
different analyses have been conducted on it depending on occlusion criteria.

patient’s need (Silva and et al, 2008).
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Among these 911 subjects, 235 referred for lateral
cephalogram that 95 of them were male and 140 of them were
female. Dr. SaeedSadeghian performed the examination and
developed the cephalogram. Type of study was observational,
descriptive, cross-sectional, and unbiased. Sampling was
conducted after obtaining the required licenses directly and
randomly by referring to examinational and educational center
of all students.

After preparing radiography, cephalometry was drawn on
paper (dentaurum, Germany) and 43 indicates listed in Table 1
were measured (Figure 1). It represents the central tendency of
lower incisor to mandibular plane.
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RESULTS

In this study conducted on females and males in the age range
of 6 to 17 years, it was observed that Group A factors increase
as age goes up and Group B factors remained almost
unchanged. In addition, Group C factors reduced as age goes up.
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Complex dentofacial dimensions are larger in males compared
to females.

According to results, it is better to use separate templates for
males and females.

P-Value and correlation coefficient in correlation coefficient
test between age and each of cephalometric measurementsBy
Sex.

* means insignificance. Positive correlation coefficient
indicates direct correlation with age, and negative correlation
coefficient indicates reverse correlation with age.

ariabl ANB AtoNP | ANS to | ANS-PNS
e NP
se
Male -0/26 -0/17 -0/02 -0/72
P=0/01 | P=0/101* | P=0/86 P=0/000
0 8*
Femal -0/36 -0/05 0/2 0/73
e P=0/00 | P=0/556* | P=0/01 P=0/000
0 5
Ar-Go AR-Ptv Ba-Ptv Convexity
Male 0/76 0/7 0/65 -0/32
P=0/00 P=0/000 | P=0/00 P=0/000
0 0
Femal 0/71 0/6 0/55 -0/41
e P=0/00 P=0/000 | P=0/00 P=0/000
0 0
Fecial-A Go-Me Gonial IMPA
angle
Male 0/15 0/86 -0/53 0/3
P=0/13 P=0/000 | P=0/00 P=0/004
8* 0
Femal 0/3 0/79 -0/34 -0/3
e P=0/00 P=0/000 | P=0/00 P=0/701*
0 0
1 tpPtv 6toPtv | Lower.f. | Mandibular
H .P
Male 0/69 0/83 0/66 -0/24
P=0/00 P=0/000 | P=0/00 P=0/020
0 0
Femal 0/56 0/74 0/66 -0/13
e P=0/00 P=0/000 | P=0/00 P=0/117*
0 0
N-A N-B | N-Occ.P N-Pog
Male 0/74 0/77 0/80 0/81
P=0/00 P=0/000 | P=0/00 P=0/000
0 0
Femal 0/66 0/71 0/73 0/77
e P=0/00 P=0/000 | P=0/00 P=0/000
0 0
Occlusal Or-SN | PNS-FH Pogto NP
P
Male -0/2 0/43 0/68 0/07
P=0/05 P=0/000 | P=0/00 P=0/509*
8* 0
Femal -0/29 0/35 0/69 0/29
e P=0/00 P=0/000 | P=0/00 P=0/000
1 0
ariabl S-Ar | Articular S-Ba S-Gn
€ angle
Sex
Male 0/75 0/05 -0/82 0/82
P=0/00 | P=0/621* | P=0/00 P=0/000
0 0
Femal 0/54 -0/03 0/67 0/83
e P=0/00 | P=0/729* | P=0/00 P=0/000
0 0
S-N SNA SNB SN/FH
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Male 0/6 0/03 0/23 -0/23
P=0/00 | P=0/754* | P=0/02 P=0/026
0 4
Femal 0/42 0/13 0/34 -0/18
e P=0/00 | P=0/121* | P=0/00 P=0/036
0 0
Sella.A | Basicraniu S-Or 1toFH
m
Male 0/18 0/08 -0/6 0/13
P=0/07 | P=0/428* | P=0/00 P=0/232*
2% 0
Femal 0/015 -0/002 0/58 0/08
e P=0/86 | P=0/976* | P=0/00 P=0/365*
0* 0
toll 1toPtv | 6toPtv N-ANS
Male -0/003 0/67 0/78 0/74
P=0/98 P=0/000 | P=0/00 P=0/000
0* 0
Femal 0/067 0/56 0/69 0/6
e P=0/44 P=0/000 | P=0/00 P=0/000
8* 0
Y-axis Palatal
Plane
Male 0/25 0/77
P=0/01 P=0/000
4
Femal 0/13 0/912
e P=0/13 | P=0/291*
4%
3 Figure
* means insignificance. Positive correlation coefficient

indicates direct correlation with age, and negative correlation
coefficient indicates reverse correlation with age.

The results of comparing the mean of cephalometric sizes in
both genders in each of the age groups.

ariable 1 2 3 4 5
sex
ANS-NP | 0/004* | 0/656 | 0/412 | 0/006* | 0/004*
ANS-PNS | 0/046* | 0/024* | 0/080 | 0/553 | 0/000*
Ar-Go | 0/927 | 0/396 | 0/639 | 07460 | 0/012*
Ar-Ptv | 0/406 | 0/402 | 0/530 | 0/023* | 0/003*
Ba-Ptv | 0/887 | 0/353 | 0/412 | 0/107 | 0/006*
FacialA. | 0/039* | 0/816 | 0/263 | 0/013* | 0/007*
GoMe | 0/825 | 0/557 | 0/712 | 0/354 | 0/000*
GonialA. | 0/535 | 0/974 | 0/933 | 0/646 | 0/003*
IMPA | 0/617 | 07202 | 0/161 | 0/482 | 0/008*
1toPtv | 0/764 | 0/614 | 0/998 | 0/211 | 0/025*
6toPtv | 0/406 | 0/971 | 0/604 | 0/118 | 0/049*
Mandibular.P. | 0/328 | 0/649 | 0/916 | 0/020% | 0/231
N-A | 0/000* | 0/367 | 0/286 | 0/201 | 0/000*
N-B | 0/085 | 0/234 | 0/603 | 0/136 | 0/000*
N-OCCP | 0/001* | 0/541 | 0/041 | 0/208 | 0/000*
N-Pog | 0/090 | 0/343 | 0/262 | 0/152 | 0/000*
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Occlusal.P | 0/421 0/981 0/127 | 0/001* 0/764
Or-SN | 0/001* | 0/010* | 0/017* | 0/018* | 0/000*
PNS-FH | 0/278 | 0/865 | 0/087 | 0/552 0/083
S-Ar | 0/001* | 0/071 0/075 | 0/000* | 0/000*

Articular A. 0/987 | 0/090 | 0/691 0/914 | 0/200
S-Ba | 0/000* | 0/000* | 0/208 | 0/000* | 0/000*
S-Gn | 0/011* | 0/157 | 0/557 | 0/018* | 0/000*

Figure 4
variable 1 2 3 4 5
sex
S-N | 0/016 | 0/910 | 0/025 | 0/073 | 0/000
* * *
SNA | 0/113 | 0/656 | 0/490 | 0/873 | 0/009
*
SNB | 0/475 | 0/369 | 0/590 | 0/677 | 0/029
*
SN/FH | 0/125 | 0/276 | 0/888 | 0/000 | 0/916
*
SellaA | 0/588 | 0/016 | 0/425 | 0/314 | 0/389
*
Basicraniu | 0/380 | 0/002 | 0/250 | 0/073 | 0/837
m *
S-or | 0/062 | 0/030 | 0/002 | 0/464 | 0/001
* * *
1toFH | 0/149 | 0/475 | 0/675 | 0/043 | 0/716
*
1toPtv | 0/796 | 0/843 | 0/873 | 0/169 | 0/014
*

6toPtv | 0/879 | 0/939 | 0/601 | 0/146 | 0/069

N-ANS | 0/010 | 0/274 | 0/061 | 0/048 | 0/000
* * *

Y-Axis | 0/074 | 0/290 | 0/351 | 0/004 | 0/032
* *

Palatal.P | 0/721 | 0/293 | 0/573 | 0/426 | 0/591
ANB | 0/122 | 0/753 | 0/719 | 0/692 | 0/992

AtoNP | 0/019 | 0/331 | 0/211 | 0/006 | 0/014

* * *

Convexity | 0/134 | 0/586 | 0/654 | 0/853 | 0/967

Lower.F.H | 0/116 | 0/034 | 0/662 | 0/929 | 0/002
* *
PogtoNP | 0/026 | 0/780 | 0/220 | 0/003 | 0/003
* * *
1tol | 0/814 | 0/111 | 0/246 | 0/308 | 0/527

5 Figure

* means p-value is significant.Discussion

DISCUSSION

In recent years,comparing patients suffering from orthodontic
development has been analyzed using template method in
various studies as a reliable method (Proffit and et al, 2014).
This study was conducted based on 44 indices on 6151 females
and males at age range of 6 to 17 years. Alter direct examination
and exclusion of non-relevant samples, their number reduced
to 235 people.

In a systematic review, they concluded that the lateral
cephalogramis one of the appropriate methods for measuring
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anatomical positions before orthodontic treatment (Durdo and
etal, 2013).

In this study, we divided age groups to five categories due to
puberty at age of approximately 16 years so that growth
developmental changes during puberty to have no effect on
other groups. Due to non-relevance of immigration and racial
patterns in the studies population, we considered whole
sample of study homogeneous in terms of race.

Nowadays, the main focus of diagnosis and treatment is not
only on coordination and balance of teeth, but also general
anatomy of face and tooth and lip tissues and indices causing
coordination and balance in general (Bejoy and et al, 2016), and
this was considered as the objective of this study.

In a study examined on cranial landmarks tomography, it was
concluded that cranial landmarksdecrease as age increases. For
this reason, they can be appropriate reference to increase
lengths of other landmarks in terms of comparison level
(Lemieux and et al, 2016). In this study, we also concluded that
SNA and SELLA ANGE increased slightly, and change in
BASICRANIUM SIZE is not significantly correlated with age and
this factor indicates lack of major change in cranial landmarks
as age goes up.

In 1984, SN.BAHITA et al concluded that as age goes up, the
lengths of SNA and ANB landmarks increase and point A moves
forward, indicating increased growth of upper jaw by
increasing age (Bhatia and et al ,1948). However, results of the
current study indicated that the length of indices such as GO-
ME increases not only in upper jaw but also in lower jaw,
indicating increased length of the mandible.

The study was conducted on people who had no abnormality
and using them as reference in treatment of these
abnormalities requires further investigation.

CONCLUSION

According to results, indices of current study are different from
indices of other studies, indicating use of these values to define
template separately for central regions of the Iran. Therefore,
complementary studies are recommended for this purpose.
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