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The variability of the linear parameters of dental arches may be determined by
craniofacial characteristics and tooth sizes. Conducting a study that will allow a
more accurate description of the interaction, i.e., the relationships of these three
structures within a specific population, will make it possible to increase the validity
of orthodontic diagnosis and treatment. The selection of Burstone cephalometric
parameters is the most appropriate, given the limited number of studies using this
analysis in the Ukrainian population. The aim of the study — development and analysis
of regression models of the linear dimensions of dental arches in Ukrainian young men
and young women with physiological occlusion and a wide facial type depending on
the characteristics of Burstone cephalometric indicators and computed tomography
tooth dimensions. On primary computed tomography scans and cephalograms of 25
Ukrainian young men and 25 young women with physiological occlusion and a wide
facial type, obtained from the databank of the Research Center and the Department
of Pediatric Dentistry of the National Pirogov Memorial Medical University, Vinnytsia,
measurements of linear and angular indicators by the Burstone method and the
dimensions of teeth and dental arches were performed. Regression models of dental
arch dimensions depending on cephalometric indicators and computed tomography
tooth dimensions were built using the licensed package “Statistica 6.0”. It was
established that in young men and young women with physiological occlusion and
a wide facial type, all 18 possible significant models of linear parameters necessary
for constructing the correct shape of dental arches were built depending on the
characteristics of Burstone cephalometric indicators and computed tomography tooth
dimensions, with a coefficient of determination (R?) greater than 0.6 (in young men R?=
from 0.829 to 0.980, p<0.001 in all cases; in young women R?= from 0.680 to 0.962,
p<0.001 in all cases). Analysis of the frequency of inclusion of computed tomography
tooth dimensions and Burstone cephalometric indicators in the models showed: in
young men, cephalometric indicators were included most often (23.70 %), the width
of the crown part of the corresponding teeth in the mesiodistal plane (20.74 %), and
the width of the crown part of the corresponding teeth in the vestibulo-oral plane
(17.04 %); in young women, cephalometric indicators were included most often
(27.21 %), the width of the crown part of the corresponding teeth in the mesiodistal
plane (13.24 %), the width of the crown part of the corresponding teeth in the vestibulo-
oral plane (11.03 %), and the width of the cervical part of the corresponding teeth
in the vestibulo-oral plane (10.29 %). Analysis of the frequency of inclusion of the
corresponding teeth in the models showed. in young men, maxillary lateral incisors and
canines were included most often (13.59 % each), maxillary central incisors (11.65 %),
and mandibular canines (10.68 %), in young women, maxillary central incisors were
included most often (23.23 %), mandibular canines (14.14 %), mandibular lateral
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incisors (13.13 %), maxillary lateral incisors (12.12 %), mandibular central incisors
(11.11 %), and maxillary canines (10.10 %).

Keywords: dentistry, Burstone cephalometry, computed tomography dimensions of
teeth and dental arches, young men and young women, facial type, physiological
occlusion, regression analysis.

Introduction

Malocclusion is the third most common pathology of the
oral cavity, after caries and periodontal diseases. The global
prevalence of malocclusion is 54.83 %, with the highest
rates in Asia at 61.81 % and Europe at 61.50 %, and the
lowest in Africa at 32.50 %. Regional differences were also
noted in the prevalence of anterior open bite — in Africa the
prevalence is 18.60 %, whereas in Europe itis 4.46 %. Deep
bite, conversely, was most frequent in Europe — 33.08 % and
the rarest in Africa —6.30 % [8]. A meta-analysis of 11 studies
including a total of more than 13 thousand individuals showed
that the prevalence of Class | malocclusion was 56 %, Class
II—31 %, Class lll — 11 %, with the most frequently detected
traits being crowding (41%), increased overjet (34 %),
negative overjet (13 %), crossbite (11 %), anterior open bite
(7 %), and diastemas (4 %) [18].

Data from a survey of 1144 schoolchildren in Turkey
showed that normal occlusion was observed in only 2.6 %
of children. Most frequently, the examined individuals had
Class | malocclusion — 53.3 %, Class Il — 20.8 %, and Class
Il = 7.4 %. In addition, anterior crossbite was found in 6.5 %,
posterior crossbite in 10 % — deep bite in 22.6 %, and open
bite in 2.3 %. It is important to note that onychophagia was
recorded in 41% of children, which is considered one of the
causes of malocclusion development [3]. In Saudi Arabia, the
prevalence of malocclusion is 72 %, with the prevalence of
each class at the following levels: Class | — 66.51 %, Class
II-17.70 %, Class lll - 15.79 % [10].

Examination of 1960 children aged 3-5 years in North-
Eastern Italy revealed that 3.7 % of them had crossbite.
Specifically, anterior crossbite was presentin 3.3 %, posterior
right crossbite in 3.7 %, posterior left crossbite in 2.9 %,
and bilateral crossbite in 0.6 %. No statistically significant
differences in prevalence distribution by age or sex were
found by the researchers [12].

A review of 721 children in India revealed that the
prevalence of anterior crossbite was 26.7 %. In particular,
in 11.4 % of patients with anterior crossbite it was combined
with posterior crossbite. 62 % of patients had unilateral
involvement and 38% had bilateral involvement. Mandibular
shift was also noted in 48.19 % of cases, gingival recession
in 22.3 %, and mobility of the lower incisors in 6.2 % [26].

In Vietnam, the prevalence of malocclusion is 60.7 %,
specifically Class | was present in 19 %, Class Il in 31 %,
and Class 1l in 10.7 %. An analysis of various harmful habits
found that finger sucking was associated with Class | (OR
3.28) and Class Il (OR 3.22), lip biting — with Class Il (OR
4.37)and Class lll (OR 6.83), tongue thrusting increased the
likelihood of Class | (OR 5.25) and Class Il (OR 6.42), and
mouth breathing was associated with a higher likelihood of
Class Il (OR 2.71) [28].

In China, among children aged 3-5 years (a total of
2335 children examined), the prevalence of malocclusion
was 83.9 %. The most frequently detected traits were deep
bite (63.7 %), increased overjet (33.9 %), midline deviation
(26.6 %), anterior crossbite (8.0 %), and anterior crowding
(6.5 %). No statistically significant differences by gender
were found [30].

A long-term study was conducted by Finnish scientists.
A total of 1964 individuals born in 1966 participated, who
at the end of the study were 46 years old. During the
examination, 39.5 % had signs of malocclusion. The most
frequently detected traits were crossbite (17.9 %), deep
bite 26 mm (11.7 %), and increased overjet 26 mm (9.7 %).
These results show that orthodontic disorders are a frequent
phenomenon, even in a cohort of individuals who had been
treated in childhood [16].

Orthodontic pathologies (such as malocclusion), unlike
other oral diseases, require long-term and costly treatment.
In England, NHS expenditure on primary orthodontic services
is approximately £250 million per year. 7.6 % of treatments
ended in early termination, corresponding to approximately
£2.3 million in expenditure, 5.2 % of cases ended with
“residual need” according to IOTN (expenditure about £1.6
million), and due to missing data another £13.2 million. Thus,
in total 44 % of expenditure is potentially inefficient [22]. This,
in particular, encourages initiating orthodontic treatment as
early as possible, which will subsequently reduce its cost
[24], and will satisfy the patient’s aesthetic outcome [29].
Therefore, there is a need for a more thorough assessment
of data concerning individuals of young age.

The aim of the study — development and analysis
of regression models of the linear dimensions of dental
arches in Ukrainian young men and young women with
physiological occlusion and a wide facial type depending on
the characteristics of Burstone cephalometric indicators and
computed tomography tooth dimensions.

Materials and methods

Primary computed tomography scans and cephalograms
of 25 Ukrainian young men (aged 17 to 21 years) and
25 Ukrainian young women (aged 16 to 20 years) with
physiological occlusion and a wide facial type were
obtained from the databank of the Research Center and
the Department of Pediatric Dentistry of the National
Pirogov Memorial Medical University, Vinnytsya. Computed
tomography (using the dental cone-beam computed
tomography scanner Planmeca ProMax 3D Mid, Finland)
and cephalometric radiographic (using the dental cone-beam
computed tomography scanner Veraviewepocs 3D Morita,
Japan) examinations were performed on the basis of the
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principle of voluntary informed consent at the private dental
clinic “Vinintermed” and at the “Planmeca 3D Maxillofacial
Diagnostic Center”. The Bioethics Committee of the National
Pirogov Memorial Medical University, Vinnytsya (Protocol
No. 6 dated 07.05.2025) established that the conducted
studies do not contradict the basic bioethical standards of
the Declaration of Helsinki, the Council of Europe Convention
on Human Rights and Biomedicine (1977), relevant WHO
provisions, and the laws of Ukraine.

Measurements of cephalometric parameters were

Horisuntal Plane Burstone Il [

Fig. 1. Cranial base indicators and horizontal skeletal indicators
according to the Burstone method. 1 — distance Ar-Pt (mm);
2 — distance Pt-N (mm); 3 — angle N-A-Pog (°); 4 — distance
N-A (mm); 5 — distance N-B (mm); 6 — distance N-Pog (mm).

Huorisontal Plane Bursione

Conn{ Wi

Fig. 2. Vertical skeletal and dental indicators according to the
Burstone method. 7 — distance N-ANS (mm); 8 — distance
ANS-Gn (mm); 9 — distance PNS-N (mm); 10 — angle MP-HP
(°); 11 = distance 1u-NF (mm); 12 — distance 1I-MP (mm); 13 —
distance 6u-NF (mm); 14 — distance 6I-MP (mm).

performed according to the method of Burstone C. J. [7]in the
OnyxCeph®*™ application, version 3DPro (Image Instruments
GmbH, Germany), on cephalograms obtained in a standard
manner and created in the 3D Slicer v5.4.0 software with
points marked on 3D objects.

According to this methodology, the following were
determined: cranial base indicators and horizontal skeletal
indicators (Fig. 1); vertical skeletal and dental indicators
(Fig. 2); intermaxillary indicators (Fig. 3); dentoalveolar
indicators (Fig. 4).

Hurisuntal Plane Bursivie 1

Fig. 3. Intermaxillary indicators according to the method.
15 — distance ANS-PNS (mm); 16 — distance Ar-Go (mm); 17 —
distance Go-Pog (mm); 18 — distance B-Pog (mm); 19 — angle
arGoMe/ArGoGn (Ar-Go_Gn) (°).

Hurisontal FlanefBucsio

Fig. 4. Dentoalveolar indicators according to the method. 20 —
angle OP-HP (°); 21 —distance A-B (mm); 22 — angle Max1-SpP/
Max1-NF (Max1-NF) (°); 23 — angle Mand1-MeGo/Mand1-Mp
(Mand1-MP) (°).
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Morphometric assessment of teeth and dental arches
was performed using the software applications i-Dixel One
Volume Viewer (Ver.1.5.0) J Morita Mfg. Cor and Planmeca
Romexis Viewer (ver. 3.8.3.R 15.12.14) Planmeca OY.

Tooth morphometry included determination of the
following distances (mm) [23]: the width and length of the
crown part of the corresponding teeth in the mesiodistal
(MdK and MdLK, respectively) and vestibulo-oral (VoK and
VoLK, respectively) planes; the width of the cervical part
of the corresponding teeth in the mesiodistal (MdC) and
vestibulo-oral (VoC) planes; the length of the root part of the
corresponding teeth in the mesiodistal (MdLR) and vestibulo-
oral (VoLR) planes; and the length of the corresponding
teeth (MdLD).

Since previous studies did not reveal significant
differences or trends when comparing computed tomography
dimensions of homonymous teeth on the right and left sides
of the maxilla and mandible [19], we used mean values for
the corresponding teeth: 11 or 41 — maxillary or mandibular
central incisors, 12 or 42 — maxillary or mandibular lateral
incisors, 13 or 43 —maxillary or mandibular canines, 14 or 44
—maxillary or mandibular first premolars, 15 or 45 — maxillary
or mandibular second premolars, 16 or 46 — maxillary or
mandibular first molars.

Dental arch morphometry included determination of the
following distances (mm) [23]: in the transverse plane —
PonM, PonPr, VestBM, 13_23Bugr, 13_23Apx, 33_43Bugr,
33_43Apx, mapex_6, napx_6, dapx_6, dapx_46, and
mapx_46; in the sagittal plane — DL_C, DL_F, and DL_S; in
the vertical plane — GL_1, GL_2, and GL_3.

Using the licensed statistical package “Statistica 6.0”,
stepwise regression analysis was applied to model the linear
dimensions of dental arches depending on the characteristics
of Burstone cephalometric indicators and computed
tomography tooth dimensions.

Results

In young men with physiological occlusion and a
wide facial type, regression models (with a coefficient of
determination R?>0.60) of the linear dimensions required to
construct the correct shape of dental arches depending on
the characteristics of Burstone cephalometric indicators and
computed tomography tooth dimensions take the form of the
following linear equations:

distance PonPr=8.495 + 2.199xMdK12 + 0.661xMdLK43
+ 2.573xVoK11 - 0.989xMdLK11 - 1.932xVoK42 +
1.400%xVoK44 - 0.763xVoK14 + 0.167x1I-MP (R?=0.947,
F(B_16)=35.73, p<0.001, Std.Error of estimate=0.588);

distance PonM= 27.81 + 2.165xVoK15 + 0.172xANS-
Gn - 0.197xAr-Pt + 0.255xGo-Pog - 0.221xMand1-MP
- 0.667xB-Pog + 0.426xVoLK13 (R?=0.922, F 71,,=28.89,
p<0.001, Std.Error of estimate=0.807);

distance 13_23Bugr= -15.00 + 1.717xMdK12 +
0.420xMdLD15 + 0.941xVoLK41 + 1.895xVoK11 -
0.532xMdLD45 + 1.290%xVoK16 + 0.446xVoLR11 +
0.332xB-Pog - 0.136x1u-NF (R?=0.978, F . =74.56,

717

(9.15)

p<0.001, Std.Error of estimate=0.400);

distance 13_23Apx= 15.98 + 0.529xN-ANS
- 2.975xMdC42 + 2.918xMdK15 - 0.860xMdLR42 -
1.145xMdLK13 + 0.467xMdLD14 - 0.597xVoK14 (R?=0.913,
F 716=24.01, p<0.001, Std.Error of estimate=0.830);

distance VestBM= 68.74 + 2.209xVoK15 - 0.305%Ar-
Go_Gn-0.213xMand1-MP + 1.603xMdK15 + 0.458%1I-MP
-0.331xVoLR11 (R?=0.938, F ... =45.06, p<0.001, Std.Error
of estimate=0.786);

distance napx_6=-20.79 + 0.871xPNS-N + 3.620%xVoC43
- 8.172xMdK42 + 0.175xMax1-NF - 1.072xVoLR41 +
0.925xVoLR43 + 3.046xVoC11 - 0.651xMdLR 11 (R?=0.942,
F 6.16=32-36, p<0.001, Std.Error of estimate=0.951);

distance dapx_6=0.156 +4.432xVoC13 + 2.283xMdK46
- 0.539xMdLD42 + 0.582xMdLD13 - 2.408xVoK12 +
0.436xN-A + 2.931xVoK44 - 3.047xVoC41 (R?=0.928,
F 6.16=29.83, p<0.001, Std.Error of estimate=1.447);

distance mapex_6= -30.13 + 3.863xMdK45 +
1.863xMdK12 + 5.909xMdK15 + 3.338xMdC41 + 0.179xGo-
Pog - 1.066xVoLK41 - 1.787xMdK14 (R?=0.946, F.7=42.33,
p<0.001, Std.Error of estimate=0.969);

distance 33_43Bugr=-4.076 + 3.659xMdK42 - 0.085xN-A-
Pog + 1.417xMdK12 - 1.190xMdK14 + 0.419xMdLD43
- 0.434xMdLD13 + 1.488xVoK41 (R?=0.829, Fon=11.78,
p<0.001, Std.Error of estimate=0.784);

distance 33_43Apx=4.671-0.565xA-B + 1.296xMdLK43
- 0.678xMdLK42 - 0.723xMdLD44 + 2.910xVoC12 +
2.225xMdC41 + 0.425xMdLD14 - 0.437xVoLR43 (R?=0.859,
F 616=12.18, p<0.001, Std.Error of estimate=1.036);

distance mapx_46= -12.98 + 4.249xMdK16 +
1.009xMdLD43 + 1.573xVoK16 - 0.265%Pt-N - 1.271xVoLR12
+ 1.879%xVoC43 - 0.911xVoLK13 + 0.096xAr-Go (R?=0.955,
F(8.15)=39.58, p<0.001, Std.Error of estimate=0.751);

distance dapx_46= 14.29 - 0.211xMand1-MP +
2.306xVoK16 + 2.572xMdC12 + 3.420xMdK16 + 0.211xN-
A-1.874xMdK46 + 0.335xMdLD13 (R?=0.926, F716=28.51,
p<0.001, Std.Error of estimate=0.970);

distance DL_C=-16.35 + 1.882xMdK11 + 0.434xVoLK13
+0.161x11-MP - 0.522xVoK46 + 0.083xPt-N - 0.200xVoLK41
+0.389xVoK12 (R?=0.950, F( =46.24, p<0.001, Std.Error
of estimate=0.337);

distance DL_F=-23.88 + 2.616xMdK11 + 1.881xVoK12
+ 0.513xVoLK13 + 0.817xMdK44 - 0.195xMdLR13 +
1.095xMdK15 - 0.704xVoK45 + 0.427xVoK14 - 1.075xVoC41
+0.026xMP-HP (R?=0.980, F ,=67.98, p<0.001, Std.Error
of estimate=0.281);

distance DL_S=-7.963 + 3.007xMdK11 - 0.358xMdLR12
+ 0.255xVoLK11 + 0.903xVoK12 + 0.562xMdLK13 +
0.537xVoK14 + 0.043xN-A-Pog (R?=0.964, F 71,6523,
p<0.001, Std.Error of estimate=0.417);

distance GL_1=-17.53 + 0.366xN-A-Pog - 2.153xVVoLR12
+ 3.097xMdK13 + 1.129xVoLR43 - 1.729xMdK43 +
0.156xMax1-NF + 0.276x1I-MP (R?=0.889, F . =19.51,
p<0.001, Std.Error of estimate=1.023);

distance GL_2= 32.80 + 1.817xMdK13 - 0.386xAr-
Go - 3.960xVoK46 + 2.526xMdK43 - 1.029xMdLR12 +

(6.18)
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7.17)

(10.14
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(7.17)
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0.886xMdLD15 + 1.489%xVoK45 (R?=0.870, F
p<0.001, Std.Error of estimate=1.219);

distance GL_3= 17.92 + 0.679%x6u-NF - 0.329%Ar-
Pt + 1.444xMdK13 - 3.542xMdK16 + 1.117xMdLK11 +
2.318xMdK14 - 0.386xMdLK41 (R?=0.900, F  ,=21.87,
p<0.001, Std.Error of estimate=0.792);

where, here and in the following equations, R? —
coefficient of determination; F<!)=! — critical " and obtained
(") Fisher’s test value; p — confidence level; Std.Error of
estimate — standard error of estimate.

In young women with physiological occlusion and a
wide facial type, regression models (with a coefficient of
determination R?>0.60) of the linear dimensions required to
construct the correct shape of dental arches depending on
the characteristics of Burstone cephalometric indicators and
computed tomography tooth dimensions take the form of the
following linear equations:

distance PonPr=3.131 + 2.881xMdK11 + 2.410xVoK11
- 2.941xVoK41 - 0.336xA-B + 1.006xMdC11 (R?=0.693,
F 5.10=8.60, p<0.001, Std.Error of estimate=1.349);

distance PonM= 9.226 + 2.564xMdK11 + 0.144x1u-
NF + 1.071xMdLD11 - 0.725xMdLD41 - 2.732xVoC41 +
5.039xVoC42 - 2.530xVoK13 + 0.141xAr-Go (R?=0.852,
F(8_16)=11.55, p<0.001, Std.Error of estimate=1.163);

distance 13_23Bugr= 10.88 + 2.428xMdK11 +
2.690xVoC12 - 0.221xA-B - 0.616xVoLK42 + 0.320xB-Pog
- 0.099xMax1-NF - 0.021xMdC43 (R?=0.955, F )=51.10,
p<0.001, Std.Error of estimate=0.496);

distance 13_23Apx= 16.87 + 4.673xMdK12
+ 0.053xMdC43 + 5.397xMdK11 - 6.750xMdK43 -
0.635xVoLR41 + 1.045xV0oC43 - 2.323xMdC11 +
0.434xB-Pog - 1.788xMdC13 (R?=0.962, F . =42.74,
p<0.001, Std.Error of estimate=0.682);

distance VestBM=-11.36 + 0.903xMdLD11 - 3.687xVoC41
+ 5.056xMdK42 + 1.998xVolLK43 + 7.303xVoC43
- 7.480xVoK43 + 0.888xMdLK43 + 1.853xMdK16 -
0.971xVoLK11 + 0.173xAr-Pt (R?=0.945, F10.14=24.27,
p<0.001, Std.Error of estimate=0.804);

distance napx_6= 3.182 + 0.664x1u-NF - 0.246xGo-
Pog - 1.448xMdLR12 + 0.594xMdLD14 + 1.312xMdLK42
+ 0.324xAr-Pt - 1.040xMdK46+ 1.640xVoLK13+
0.754xMdLD44 (R?=0.944, F . ,.=27.90, p<0.001, Std.Error
of estimate=1.092);

distance dapx_6= -41.46 + 5.752xVoC12 + 1.143xAr-
Pt + 0.895xMdLD15 - 1.132xMdLR13 + 2.581xMdLD42
- 1.668xMdLD41 + 0.832xB-Pog (R?=0.854, F, .=14.16,
p<0.001, Std.Error of estimate=2.121);

distance mapex_6= 12.84 + 2.773xMdLK11 +
1.443xMdLD12 + 0.411xANS-PNS - 3.963xMdK44 -
1.224xVoLR41 +0.900xMdLD45 - 0.759xMdLD11 (R?=0.900,
F71,=21.86, p<0.001, Std.Error of estimate=1.326);

distance 33_43Bugr= 2.621 - 1.873xVoK45
+ 2.840xVoC12 + 1.733xMdK16 - 1.467xMdK46 +
0.119xMax1-NF + 1.114xVoC43 (R?=0.680, F . .=6.38,
p<0.001, Std.Error of estimate=1.514);

distance 33_43Apx= -19.93 - 1.830xMdLK42 +

,=16.30,

717

(7.17)

(717

(9.15)

10.14

(9.15)

(7.17)

(6.18)

3.774xMdC42 + 0.552xAr-Pt + 1.212xMdLK13 +
1.513xVoK11 - 0.136xN-A-Pog + 0.169xMP-HP (R?=0.878,
F717=17.41, p<0.001, Std.Error of estimate=1.164);

distance mapx_46=34.20 + 3.075xMdK11 -0.050xMdC43
+ 0.198xN-Pog + 0.830xB-Pog - 2.164xVolLK42 +
1.421xVoK45 - 0.213x1I-MP (R?=0.885, F, =17.59,
p<0.001, Std.Error of estimate=1.304);

distance dapx_46=35.68 +0.683xN-Pog +1.017xVoLR11
+ 2.790xMdC12 - 0.568xN-A - 0.807xMdLR43 +
0.581xMdLR41 (R?=0.938, F ; ,,,=43.02, p<0.001, Std.Error
of estimate=1.210);

distance DL_C=-7.984 + 0.102xMax1-NF + 0.855xVoK12
+ 0.588xMdK46 - 0.037xAr-Go_Gn - 0.199x6u-NF +
0.079xPt-N - 0.072x OP-HP (R?*=0.898, F,,, =21.47,
p<0.001, Std.Error of estimate=0.451);

distance DL_F=-11.70 + 3.009xVoC12 + 1.101xMdK16
- 0.465xB-Pog + 0.184xPt-N - 0.724xMdLK42 +
0.473xMdLK11 - 0.080xN-B - 0.707xVoK11 + 1.396xMdC13
-0.139xN-ANS (R?=0.936, F,  ,,.=20.45, p<0.001, Std.Error
of estimate=0.544);

distance DL_S=-18.19 + 3.162xVoC12 + 1.807xMdK16
+ 1.819xVoK41 - 1.456xMdC12 + 0.067xMand1-MP +
0.880xVoK15 - 0.601xVoK45 (R?*=0.931, F, ,=32.70,
p<0.001, Std.Error of estimate=0.576);

distance GL_1=23.17 - 0.382xOP-HP - 0.907xVoLR11
+ 0.485xVoLR13 - 1.714xMdC42 + 1.652xMdK11 -
2.020xMdK13 + 0.399xVoLK11 (R?=0.871, F,,,=16.45,
p<0.001, Std.Error of estimate=0.778);

distance GL_2= 10.70 - 1.244x\/oLK43 + 0.398x6u-
NF + 1.690xVoC43 - 2.783xVoK41 + 1.318xVoLK42 -
0.815xMdLD11 + 0.422xVoLR13 + 0.422xVoK11 (R?=0.827,
F 6.16=9-58, p<0.001, Std.Error of estimate=1.342);

distance GL_3=0.688 + 0.559xVoLR43 + 5.103xVoC42
- 3.367xVoK41 + 0.335x6u-NF + 1.085xMdLK12 +
1.105xMdC11 - 0.735xMdLK42 - 2.400xVoC13 + 0.158xN-A-
Pog (R?=0.929, F< )=21.87, p<0.001, Std.Error of
estimate=0.752).

6.17)

717

(10.14)

717

(717

9.15

Discussion

Thus, in young men with physiological occlusion and a
wide facial type, all 18 possible significant (p<0.001 in all
cases) models of linear parameters required to construct
the correct shape of dental arches were built depending on
the characteristics of Burstone cephalometric indicators and
computed tomography tooth dimensions, with a coefficient
of determination greater than 0.6 (respectively R?= from
0.829 to 0.980).

When analyzing the frequency of inclusion of Burstone
cephalometric indicators and computed tomography tooth
dimensions in the regression equations in young men with
physiological occlusion and a wide facial type, the following
percentages of inclusion of these indicators into the models
were established: cephalometric indicators (23.70 %), width
of the crown part of the corresponding teeth in the mesiodistal
plane (20.74 %), width of the crown part of the corresponding
teeth in the vestibulo-oral plane (17.04 %), length of the
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corresponding teeth (8.89 %), length of the crown part of
the corresponding teeth in the mesiodistal and vestibulo-oral
planes and length of the root part of the corresponding teeth
in the vestibulo-oral plane (5.93 % each), width of the cervical
part of the corresponding teeth in the vestibulo-oral plane
(5.19 %), length of the root part of the corresponding teeth
in the mesiodistal plane (3.70 %), width of the cervical part
of the corresponding teeth in the mesiodistal plane (2.96 %).

When analyzing the frequency of inclusion of the
corresponding teeth in the regression equations in young
men with physiological occlusion and a wide facial type, the
following percentages of inclusion of these indicators into
the models were established: maxillary incisors (25.25 % of
all variables, including 11.65 % central incisors and 13.59 %
lateral incisors), mandibular incisors (16.51 % of all variables,
including 9.71 % central incisors and 6.80 % lateral incisors),
maxillary canines (13.59 %), mandibular canines (10.68 %),
maxillary premolars (16.51 % of all variables, including 8.74 %
firstand 7.77 % second), mandibular premolars (7.76 % of all
variables, including 3.88 % first and 3.88 % second), maxillary
first molars (5.83 %), mandibular first molars (3.88 %).

In young women with physiological occlusion and a wide
facial type, all 18 possible significant (p<0.001 in all cases)
models of linear parameters required to construct the correct
shape of dental arches were also built depending on the
characteristics of Burstone cephalometric indicators and
computed tomography tooth dimensions, with a coefficient
of determination greater than 0.6 (respectively R?= from
0.680 to 0.962).

When analyzing the frequency of inclusion of Burstone
cephalometric indicators and computed tomography tooth
dimensions in the regression equations in young women with
physiological occlusion and a wide facial type, the following
percentages of inclusion of these indicators into the models
were established: cephalometric indicators (27.21 %),
width of the crown part of the corresponding teeth in the
mesiodistal plane (13.24 %), width of the crown part of the
corresponding teeth in the vestibulo-oral plane (11.03 %),
width of the cervical part of the corresponding teeth in the
vestibulo-oral plane (10.29 %), length of the corresponding
teeth and width of the cervical part of the corresponding
teeth in the mesiodistal plane (8.82 % each), length of the
crown part of the corresponding teeth in the mesiodistal
plane (6.62 %), length of the crown part of the corresponding
teeth in the vestibulo-oral plane (5.88 %), length of the root
part of the corresponding teeth in the vestibulo-oral plane
(5.15 %), length of the root part of the corresponding teeth
in the mesiodistal plane (2.94 %).

When analyzing the frequency of inclusion of the
corresponding teeth in the regression equations in young
women with physiological occlusion and a wide facial type,
the following percentages of inclusion of these indicators into
the models were established: maxillary incisors (35.35 %
of all variables, including 23.23 % central incisors and
12.12 % lateral incisors), mandibular incisors (24.24 % of
all variables, including 11.11 % central incisors and 13.13 %

lateral incisors), maxillary canines (10.10 %), mandibular
canines (14.14 %), maxillary premolars (3.03 % of all
independent variables, including 1.01 % first and 2.02 %
second), mandibular premolars (6.06 % of all variables,
including 2.02 % first and 4.04 % second), maxillary first
molars (4.04 %), mandibular first molars (3.03 %).

The studies most closely related in topic to our research
are the works performed by Brotskyi N. O. and co-authors,
which, in addition, were also conducted in a Ukrainian
population corresponding to our age category. However,
in his studies a cephalometric analysis method according
to Ricketts was used. In one of the studies, the correlation
between cephalometric indicators and the dimensions of
teeth and dental arches was assessed. Without taking
facial type into account, the proportion of associations with
maxillary tooth dimensions was 7.76 % in young men and
9.39 % in young women, with mandibular tooth dimensions
—9.39 % in young men and 8.98% in young women, with
dental arch dimensions 24.60 % in young men and 10.32%
in young women [4]. In another study, regression models of
linear dimensions required to construct the correct shape
of dental arches were built. For young men and young
women, all 18 possible significant models (p<0,001) with
a coefficient of determination >0,6 were constructed. The
variables most frequently included in the models were, in
young men, teleradiometric indicators (27.35 %), the width
of the crown part in the mesio-distal direction (20.51 %)
and in the vestibulo-oral direction (17.09 %), the distance
from the incisal edge to the root apex (11.11 %); in young
women, teleradiometric indicators (37.50 %), crown width
in the mesio-distal direction (18.75 %), the width of the
enamel-dentin junction and the distance from the incisal
edge to the root apex (8.04 % each) [5]. In the most recent
work, correlations between teleradiometric indicators
according to Ricketts and CT dimensions of teeth and dental
arches were analyzed. Correlations between teleradiometric
indicators and tooth dimensions were of moderate strength
and amounted to r from 0.32 to 0.50 [6].

Assessment of cephalometric and dento-maxillary
indicators in a sample of 113 individuals with Class Il
malocclusion did not reveal any statistically significant
associations between the magnitude of anterior Bolton
discrepancy and cephalometric indicators, such as SNA
(r=-0,046; p=0,629), ANB (r=-0,089; p=0,348) and others [1].
The results of another similar study showed manifestations
of sexual dimorphism, in particular, in men most linear arch
dimensions were statistically significantly larger than in
women (p<0.05), although no such differences were found
for the Bolton ratio [21].

Assessment of 100 plaster models (50 men and
50 women) showed the presence of moderately strong
associations between crown diameters and dental arch
length, with coefficients up to 0.60-0.62 for mandibular arch
length and up to 0,68 between maxillary arch length and
individual crown diameters [2].

When analyzing plaster models of mixed dentition
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(100 models of boys and girls aged 7-10 years), low but
significant inverse associations were found between the
mesio-distal diameters of certain teeth and the magnitude of
the arch “space deficiency”. In girls, for the maxilla r=-0.383
(p=0.001) for 11 and r=-0.383 (p=0.001) for 21 were found,
for the mandible r=-0.341 (p=0.004) for 42, and in boys for
the mandible r=-0.369 (p=0.038) for 46 [9].

In an Egyptian sample of children aged 11-16 years,
in the mandible a significant direct association was found
between AP and AL (r=0.641; p=0.006) and between CMWT
and AL (r=0.618; p=0.008). At the same time, for the maxilla
no significant associations were established [11]. In another
study with a similar age sample, the TS-ALD index in the
maxilla had moderate direct associations with arch length
(r=0.241; p=0.031), anterior arch length (r=0.315; p=0.004),
and intermolar width (r=0.325; p=0.003), and in the mandible
inverse correlations with the mandibular plane angle (r=-
0.287; p=0.048) [13].

F. A. Kareem and co-authors established that the upper
arch perimeter is most strongly associated with arch length
(r=0.769), intermolar width (r=0.670) and intercanine width
(r=0.640), whereas in the mandible the perimeter correlates
more strongly with intermolar width (r=0.708) and intercanine
width (r=0.684), and the association with arch length was
weaker (r=0.273) [14].

S. Singh and G. Shivaprakash [25], during statistical
analysis, found a significant inverse association between
mandibular crowding and effective mandibular length (r=-
0.290; p=0.025), pronounced direct correlations between
maxillary and mandibular crowding (r=0.640; p=0.001) and
between effective maxillary and mandibular lengths (r=0.555;
p=0.001).

The obtained data are of great interest for practical
orthodontics, as indicated by the results of clinical cases in
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MOJEOBAHHA NIHINHUX PO3MIPIB 3YBHUX AYT B YKPAIHCbKUX IOHAKIB | OIBYAT I3 ®I3I0JTOMNYHUM MPUKYCOM
| LIWPOKUM TUMOM OBJINYYS B 3ATNIEXXHOCTI B OCOBJIMBOCTEN TENEPEHTITEHOIPA®IYHUX MOKA3HUKIB 3A
METOOOM BURSTONE TA KOMIMTIOTEPHO-TOMOIPA®IYHUX PO3MIPIB 3YEIB

Opnoscbkutl . B., bensies E. B., IOp A. M., 3akanama T. P,, Icakoea H. M., Pomawkina O. A., Py6aH M. M.

BapiabernbHicmb niHiliHUX napamempig 3y6HuUx 0y Moxe bymu 3ymoerneHa KpaHioghauianbHUMu ocobriueocmsamu ma po3mipamu
3ybis. [NposedeHHs1 BociO)eHHs, W0 00380/1UMb MOYHIWe ornucamu 83aemModito, mobmo, 83aEMO38 I3KU YUX MPbOX CMPYKmMyp
y Mexax crieyucbiyHoi nonynsayii, dozeonums nidsuwumu obrpyHmosaHicms 0pmodoHMUYHOI diagHOCMUKU ma fiKyeaHHs. Bubip
merniepeHmeeHOMempPUYHUX MOKa3HUKi8 3a Burstone € Halbinbw OouinbHUM, 38a)atodu Ha MaroducerbHiCmb O0CIOKeHb 3
8UKOPUCMAaHHSAIM Ub020 aHanisy Ha yKpaiHcbkil monynsauii. Mema 0ocnidxxeHHs1 — po3pobka ma aHaria pegpeciliHux modesneu miHilHUX
posmipie 3ybHuUx dye 8 yKpaiHCbKUX roHaKig i digdam i3 ¢hi3ionoaiyHUM NPUKYCOM i3 WUPOKUM muriom obriuyysi 8 3anexHocmi i
ocobrnusocmeli menepeHmeeHoepaidHUX rMokasHuKie 3a Memodom Burstone ma kommn’romepHo-momozpaghiyHuUX po3mipie 3ybis.
Ha nepsuHHUX KOMMT’tomepHUX momozpamMax ma mesiepeHmeeHozpamax 25 yKkpaiHCbKux toHakig i 25 digdam i3 ¢hisionoaiyHum
MPUKYCOM i LWUPOKUM murom obruyys, wo byru ompumani 3 6aHKy 0aHUX HayKoB0-00CiOHO20 yeHmpy ma kaghedpu cmomamornoaii
Oumsi4oeo 8iKy BiHHUUbKO20 HaujoHanbHO20 MeduyHo20 yHigepcumemy im. M. . [Tupozosa, npoeedeHo 8UMIpro8aHHS MiHIUHUX |
Kymoeux rokasHukie 3a memodom Burstone ma poamipis 3ybis i 3y6Hux dya. PezapeciliHi Modeni po3mipie 3y6HuUx dye 8 3anexxHocmi
8i0 meriepeHmMaeHoOMempPUYHUX MMOKa3HUKI8 i KOMIT'tomepHO-momozpaidHUX po3mipie 3ybig nobydosaHi 3a 00MOMO2010 fTiUeH3IHO20
nakemy «Statistica 6.0». BcmaHo8reHo, wo 8 toHakie i dig4am i3 ¢hizionoaiyHuM rnpuKycom i WupoKkum murom obruyys nobydosaHi
yci 18 moxnusux docmosipHux modenel MiHiGHUX napamempie HeobxiOHux Ons nobydosu KopekmHoi chopmu 3y6HUX Oye 8
3anexHocmi 8i0 ocobriueocmeli menepeHmMeeHOMempUYHUX oKa3HuKie 3a Memodom Burstone ma Komm’tomepHo-momozpaghidHuX
po3amipie 3ybis i3 koegiuieHmom demepmiHauii (R?) 6inbwum 0,6 (8 roHakie R?=gid 0,829 do 0,980, p<0,001 e ycix sunadkax; dis4am
R?= gid 0,680 0o 0,962, p<0,001 & ycix sunadkax). AHani3 Yacmomu 8xo0xeHHs1 o Modesneli KoM 'toMePHO-MoMozpaghidHUX
poswmipie 3ybie i menepeHmaeHoMempuUYHUX NMoKa3HUKie 3a Memooom Burstone noka3as: 8 roHakie Halibinibw 4acmo exo0simb
mernepeHmaeHoMempuUYHi nokasHuku (23,70 %), wupuHa KOPOHKOB80I YacmuHu 8i0noesioHuUx 3ybie y mesio-ducmarnbHil NIouuHiI
(20,74 %) ma wupuHa KOPOHKOBOT YacmuHU 8i0rnosiOHuUX 3ybie y secmubyno-oparsnbHil nnouwuHi (17,04 %); y 0is4am Halibinbw Yacmo
8X005IMb mesiepeHmMaeHOMempPUYHi nokasHuKU (27,21 %), wupuHa KOPOHKOBOI YacmuHu 8idnosioHux 3ybie y me3io-OucmarbHil
nnowuHi (13,24 %), wupuHa KOpOHKOBOI YacmuHu 8i0rnosiOHUX 3ybig y eecmubyno-opansHit nnowuHi (11,03 %) ma wupuHa
npuwitikogoi YacmuHu 8idnosioHux 3ybie y eecmubyno-opanbHil nnowuHi (10,29 %). AHaniz yacmomu exo0xeHHs1 00 modenel
8i0rnosiOHuUX 3ybie nokasas: 8 oHakKig Halbinbw Yacmo exodamb eepxHi 6idHi pisui U ikna (no 13.59 %), eepxHi npucepedHi piayi
(11,65 %) ma HuxHi ikna (10,68 %); y Oisdam Halibinbw Yyacmo 8xo05imb 8epxHi npucepedHi piaui (23,23 %), HuxHi ikna (14,14 %),
HUWXHI 6idHI pi3yi (13,13 %), eepxHi 6i4Hi pisui (12,12 %), HUXHI npucepedHi pi3yi (11,11 %) ma eepxHi ikna (10,10 %).

Knro4yoBi cnoBa: cmomamonoeisi, ueganomempis 3a memodom Burstone, komn’tomepHo-momozpaghiyHi poamipu 3ybie i 3yOHuUX
Oye, roHaku ma dig4yama, mur obnuyysi, QisionoaiyHul MpUKyc, peepecitiHull aHarsis.
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