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Abstract: a mesiodistal sizes of all teeth were measured on 151 dental casts of adolescents and young adults
considering the individual arch form follow by statistical analysis on MS Excell to determine the mean tooth
width for further MEAW orthodontic uses. Determination of tooth sizes allowed to create a computer program
for individual teeth size defining using only incisors sizes of a patient. The program for teeth size defining is now
a comprehensive tool in routine orthodontic practice which aids to more easy use of MEAW because counts all
teeth sizes and determine the position of each L-loop for every orthodontic patient individually.
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KOMIIBIOTEPHASA ITPOI'PAMMA OIIPEJAEJIEHUA PASMEPOB 3YBOB JJIsA
MIIA OPTOAOHTUHN
Hacumos 2.9. (Pecnmy0siuka Y30exkucran)

Hacumos Divbex nvxoHosuy — 8pay-cmomamono obujell npaKmuku, Mazucmp HayK, aCCUCmenn,
Kagedpa opmoooumuu u 3yOH020 NPOMe3UpPOBaHUsl,
Tawkenmckutl 20cy0apCcmeeH blll CIOMAMOI0SUYECKULL UHCIUMYM,
2. Tawxenm, Pecnybnuxa Y3oexucman

Aunnomayusn: npogedeno uzmeperue 151 mooenu 3y008 noOpoCmMKoO8 U 63pOCAbIX, C YUemoM UHOUBUOYATILHOU
Gopmbr 361020 psida ¢ nocredyrowum cmamucmuveckum anaiuzom ¢ MS Excell ons onpedenenus cpeoneti
wupunsl 36086, 015 danvhetiwezo npumenenus ¢ MIIJ] opmooonmuu. Onpedenenue pasmepos 3y008 N03601UN0
€030amb KOMRbIOMEPHYIO NPOSPAMMY OJisl ONpedeieHus UHOUBUOYATbHO20 pasmepa écex 3008 nayueHma, umes
pasmepvl monvko pe3yos. Komnvromepras npozpamma 01 onpedeneHus pasmepos 3y006 cmaia noIHOYEHHbIM
UHCMPYMEHMOM 8 DYMUHHOU npakmuke, 0iazodaps xomopou npumenenue MIJ cmano npowe, max Kax
cuumaem pasmepvl 6cex 3y0068 u nonoxcenue L-nemenv Ona xaxcooco opmodoHmMuUuECcK020 nayueHma
UHOUBUOYATILHO.

Kntoueswte cnosa: anmponomempus, popma 3yonoii oyeu, MI1J], komnviomepras npocpamma.

Introduction. Many anthropometric proportional based on frontal teeth sizes are used today in clinical
orthodontics. Also, various diagrams are in use. For instance, Pont designed his formula of dental arch width
based on sum of upper four frontal teeth. Same was made by Linder and Harth [1]. Both authors created a table
of norms as a result of their methods. The tables are a very convenient tools to use for daily orthodontic practice.

In addition to dental arch width determination, many arch forms identifying suggestion were established
during over past one hundred and more years. Considering an orthognathic occlusion, functional stable
occlusion, stable occlusion after orthodontic treatment and re-treatment there are many methods of arch form
identifying ideas. Some of them are computer based [2].

A significant role in arch form construction plays Hawley chart [3]. The method is based on the combined
sum of six frontal teeth and serves as a tool to construct a symmetrical aligned dental arch. However, it should be
taken into account the fact, that the jaws and dental arches have a tendency to widen during the growth [8].

Multiloop edgewise arch wire method primary designed by Dr. Kim YH. The arch fabrication starts with
countering the frontal area using turret. Lateral incisor inset is given at this stage. L-loops need to be located in
the middle of mesiodistal points of teeth starting from lateral incisor-canine contact point. MEAW delivery
requires a new study model [4, 11]. This means an extra visit, chair time, plaster cast and laboratory work
required.

Objectives. Create teeth size determination computer program for MEAW orthodontics based on frontal
teeth sizes.

Materials and methods. Mesiodistal sizes of all teeth were measured on 151 dental casts of adolescents and
young adults. Anthropometric studies by Pont for arch width, Bolton’s anterior and overall ratio were measured
to determine whether there was discrepancy in upper and lower teeth sizes, ALD and arch from definition were
made in our study. Microsoft Excel 2016 software was used for statistical analysis.



Some dental casts from the entire sample had missing teeth. So, we needed to define the size of missing teeth
also. In order to detect the proportion of frontal teeth to the all others mesiodistal sizes had been counted in
various ways:

1) Considering the size of same remaining teeth on opposite side;

2) Defining the width by Gerlach:

z13=1,22*743; z23=1,22*233

(where z-width of tooth; 13,23,43,33 tooth numbers);

3) Defining a one missing premolar or molar width using the Gerlach method:

z13+714+215+216=223+224+7225+226=243+244+245+746=233+234+235+236

For the further analysis 114 dental casts were selected from entire 151 study number. Furthermore, by using a
formula d(i-j) = (zi+zj)/2 empiric width of upper and lower teeth for planning dental arch were defined and by
using variational statistic, correlation and regressive analytical analysis describing adequate mathematical
models d(i-j) via combination of four frontal teeth width Szr (Sizr are upper teeth and Spzr are lower teeth
described in the text further).

Mathematical model was accepted as adequate if R*> 0,75 (R? — coefficient of reliability approximation,
meaning that the value is proportional to a percent of model and empiric coincidence of data).

Results and discussion. Correlational relationship of d(i-j) u Sizr for all analyzed upper teeth was straight
and statistically significant, excluding R(d(24-25), Szr), however only R(d(12-13),S;zr) and R(d(22-23),Szr) had
high and middle coincidence (0,707 u 0,636). All other coefficients of correlation were weak or very weak (table
Nel).

Table 1. Couple correlation coefficient of dental arch segments and combined width of four upper frontal teeth

Dental arch fragments d(12-13) d(13-14) d(14-15) d(15-16) d(16-17)
R(d(i-j),Szr) 0,707 0,382 0,229 0,255 0,268

Dental arch fragments d(22-23) d(23-24) d(24-25) d(25-26) d(26-27)
R(d(i-}),Sizr) 0,636 0,236 0,038* 0,295 0,321

Note*: correlational connection is statistically not significant (p>0,05).

Scatter diagram and two types of trend mathematic models were built (in the form of polynomial in sixth
degree y = ap + a;'x + ay'x* + az'x° + a'x* + as'x° + ag'x° and linear equalization y = ag + a,-x) for describe the
relationship d(12-13) (Picture 1) and d(22-23) from Sgzr (Picture 2).
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Fig. 1. Fragment size of dental arch between upper right lateral incisor and canine depending on the sum of incisors
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Fig. 2. Fragment size of dental arch between upper left lateral incisor and canine depending on the sum of incisors

Location of scattering points shown in figures 1 and 2, and also the R®<0,75 value describes the non-
adequateness of built mathematical models for the upper dental arch and for impossibility to find out the
adequate model in combined approach.

Correlational connection of d(i-j) and Syzr for all analyzed lower teeth was straight and statistically
significant (Table Ne 2).

Table 2. Couple correlation coefficient of dental arch segments and combined width of four lower frontal teeth

Dental arch

fragments d(42-43) d(43-44) d(44-45) d(45-46) d(46-47)
R(d(i-j),Spzr) 0,741 0,503 0,426 0,34 0,225
Dental arch

fragments d(32-33) d(33-34) d(34-35) d(35-36) d(36-37)
R(d(i-j),Spzr) 0,791 0,512 0,414 0,337 0,212

Note*: correlational connection is statistically not significant (p>0,05); however only R(d(42-43),S,zr) and R(d(32-
33),Spzr) have a high correlation (0,741 u 0,791).

Same as upper dental arch analysis parameters, scattering diagram with trend models for lower dental arch
had been built, which describes relationship between d(42-43) and d(32-33) ¢ Spzr, and had not showed required
adequateness.

The result was not satisfactory what led to the interval option in order to solve the study objectives.
According to intervals of frontal teeth sizes Sizr upper teeth data were put to groups and is shown in table Ne3.

Table 3. Interval groups S;zr for upper frontal teeth

Group name Intervals Sgzr (sum of 4 incisors, mm) Number of patients
gl [26-28) 11
g2 [28-30) 37
g3 [30-32) 37
g4 [32-34) 29
Total 114

The average numbers of results in study group of 114 which were counted based on parameters of upper and
lower dental arches allowed to construct regression mathematic models using scattering diagrams:

for upper dental arch fragments on one side (right or left):

d(12-13) = 0,174+ Sizr+1,885 R2=0,986

d(13-14) = 0,106 Sizr+4,023 R2=0,967

d(14-15) = 0,065 Sizr+4,934 R?=0,823

d(15-16) = 0,056 S;zr+6,718 R2=0,758

d(16-17) = 0,062+ S;zr+7,867 R?=0,766,

rae Sizr = z11+ 712+ 721+ z22;

for upper dental arch fragments on one side (right or left):



d(42-43) = 0,233+ Spzr+1,029 R2=10,986

d(43-44) = 0,215 Spzr+1,911 R2=10,902

d(44-45)=0,199- Spzr+2,487 R>=10,884

d(45-46) = 0,108-_Spzr+6,320 R2=10,893

d(46-47) = 0,063 _Spzr + 8,84 R2=10,786,

rae Spzr = 241+ 742+ 7231+ 232.

Thereby, considering the symmetry of dental arches in normal occlusion and after orthodontic treatment,
these mathematic models are reliably adequate for defining the upper and lower dental arch fragments.
Therefore, it became possible to design a computer program for automatic defining mesiodistal sizes of teeth on
upper and lower jaws using the size of four frontal teeth. It improves the process of multi loop arch wire
preparation by excluding a stage of extra visit, chair time, taking expression, model preparation. Taking all these
to account we believe it improves the expenses for the treatment and makes orthodontic treatment more
accessible for wide population. The computer program for automatic defining mesiodistal sizes of teeth on upper
and lower jaws using the size of four frontal teeth shown in the figure Ne 3 below.
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Fig. 3. Program appearance on the computer screen

After opening the program orthodontist should put the upper and lower incisors width and the TSD (Teeth
size definer) counts size of the rest of teeth automatically after pressing the “Paccunrars” button as shown in
figures 4 and 5.

OmnpeneeHHe mapamMerpoB 3yOHBIX JYI IO pa3MepaM pe3loB

UPPER INSISORS
M o[ (&
il EnlEa

o |Es e
ra [ | e

LOWER INSISORS

Paccunrars Beixoa

Fig. 4. The sizes of four upper and four lower incisors are entered into the program
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Fig. 5. The Teeth size determination program counted the individual sizes for the patient automatically after pressing the
“Paccuumamy” button

In the figure Ne5 also “Pacmeuarats” button appeared which means that the table with results can be printed
out on paper.

In our study we were planning to simplify MEAW arch wire preparation thru the arch form determination
and found that the 78,7% of patients in our study group had the oval shape as in Chuck study; also called
“Normal” in Ricketts pentamorphic arch forms; and tapered, ovoid and square in McLaughlin and Bennet [3, 9,
10, 11].

Hawley chart which is one of the popular in defining the shape of the arch form is used in our department of
Orthodontics. However, even if the method is taking into account a frontal teeth size it does not shows the size of
the rest teeth and so cannot be used in multiloop arch wire technique to bend the wire individually.

Some authors found a mean width, length and width/length ratios, the width of tooth, width relationship and
the “Golden proportion”, some investigated range and mean distribution frequency of teeth width, [8, 11, 13,
14].

Conclusions. The computerized method of teeth size defining is comprehensive tool in everyday orthodontic
practice. It leads to more easy use of MEAW because aids to count all teeth sizes and determine the position of
each L-loop for every orthodontic patient individually.

As long as the program counts the teeth size automatically, it does not take any extra time for the doctor or
any extra visit to the patient for taking an extra impression. It also takes less chair time during the insertion of the
MEAW during the appointment and makes the orthodontic treatment more comprehensive and precise.

References / Cnucox aumepamyput

Khabilov N. etc. Orthodontics with pediatric prosthodontics. Adabiyot uchqunlari, 2016. P. 63-64.

Jain M., Dhakar N. Arch forms: An overview. Univ Res J Dent 2013; 3:16-21.

Chuck G.C. Ideal arch form. Angle Orthod 1934; 4:317-320.

Young H. Kim (1987) Anterior Openbite and its Treatment with Multiloop Edgewise Archwire. The Angle

Orthod., 1987, Vol. 57. Ne 4. Pp. 290-321.

5. Bolton W.A. Disharmony in tooth size and its relation to the analysis and treatment of malocclusion. Angle
Orthod., 1958; 28 (3):113-130.

6. Bolton W.A. The clinical application of tooth size analysis. AJO 1962; 48:504-529.

7. Araujo E., Souki M. Bolton anterior tooth size discrepancies among different malocclusion groups. Angle

Orthod., 2003; 73 (3): 307-313.

Profit W.R., Fields H.W., Sarver D.M. Contemporary orthodontics. St. Louis: Moshy, 2013: 172-3.

Ricketts R.M. Bioprogressive therapy. Book 1. Rocky Mountain Orthodontics 1979.

0.Bennet J.C., McLaughlin R.P. Fundamentals of Orthodontic Treatment Mechanics. Le Grande Publishing,

2014:85-105.

11. Kim Jeong-Il. Multiloop Edgewise Arch Wire. Well Publishing, 2015:466-526.

12.Magne P., Gallucci G.O., Belser U.C. Anatomic crown width/length ratios of unworn and worn maxillary
teeth in white subjects. The J of prosthetic dent. May, 2003: 453-461.

13. Chu S.J. Range and mean distribution frequency of individual tooth width of the maxillary anterior dentition.

Pract Proced Aesthet Dent. 2017; 19(4):209-215.

Ll NS

= © ©



