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The lack of the ability to determine the individual standard angle characteristics of the
position of the teeth and the technical provision of their control often does not lead to the
expected result and in each case requires individualization, the vision of which is
based, as a rule, on the experience and intuition of the doctor. In order to solve such a
situation, in addition to improving the positioning protocols of the non-removable
equipment, the physician should be able to clearly identify the individual angular
characteristics of the tooth-jaw system. The purpose of the study - by studying computer
tomography and cephalometric indices and conducting direct stepwise regression
analysis to develop in Ukrainian adolescents with orthognathic bite mathematical models
of individual angular positions of teeth. Using the Veraviewepocs 3D device, Morita
(Japan) at 38 young men (aged from 17 to 21) and 55 young women (aged from 16 to 20
years) with normal occlusion close to orthognathic bite received and analyzed dental
tomograms and lateral teleroentgenograms. Cephalometric points and measurements
were performed according to recommendations of A. M. Schwarz, J. McNamara, W. B.
Downs, R. A. Holdway, G. P. F. Schmuth, C. C. Steiner and C. H. Tweed. Anatomical
points were determined taking into account the recommendations of A. E. Athanasiou,
S. I. Doroshenko and Y. A. Kulginsky. The simulation of CT indexes describing the
position of individual teeth relative to each other, to the bone cranial structures and the
profile of adolescents with orthognathic bite, depending on the metric characteristics
of the skull, which are usually unchanged during surgical and orthodontic treatment, as
well as the width, lengths, angles and positions of the upper and lower jaws that may be
altered by orthodontic surgery done. The statistical processing of the obtained results
was carried out in the license package "Statistica 6.0" using a direct stepwise regression
analysis. It was found that in young men of 40 possible models, 23 were constructed
with a determination coefficient R? of 0.557 to 0.832, while in young women, only 8
models with a determination coefficient R? of 0.581 to 0.832. Moreover, in the young
men - of 10 possible 9 models of vestibular-tongue inclination of corresponding teeth
(R? from 0.557 to 0.832) were constructed; out of 10 possible 5 models of mesio-distal
inclination of corresponding teeth (R? from 0.558 to 0.769) constructed; of the possible
14 constructed 6 models of rotation of the corresponding teeth (R? from 0.579 to 0.737);
and in young women - there are only 5 models of vestibular-tongue inclination of the
corresponding teeth (R? from 0.603 to 0.665). In addition, in both young men and young
women, models of the size of the inter-incision angle (R? 0.748 in young men and 0.581
in young women) were constructed, the magnitude of the angle of inclination of the lower
canine in the jet plane (R? respectively 0.729 and 0.793), and the magnitude of the
inclination of the closure planes relative to the palatal plane (R? respectively 0.808 and
0.832). In the analysis it was found that in young men, most frequently models included
- indicator WITS (7.0%); angle GL_SNPOG (5.4%); distance S_E, angle MM, angle
NSBA (by 4.7%); angle AB_NPOG, angle N_POG _, distance N_SE, coefficient N_SP_SP,
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angle P_OR_N (by 3.9%). In young women, most frequently models included - angle
N_POG_ (14.3%); angle AB_NPOG (10.2%); indicator WITS (8.2%), angle MM, angle
ANB, length of the branch of the mandible R_ASC (by 6.1%). Thus, in the work with the
help of the method of step-by-step regression with inclusion, among Ukrainian
adolescence, on the basis of peculiarities of computer-tomographic and
teleroentgenography indices, reliable models of computer-tomographic individual linear
angular characteristics of the position of teeth necessary for constructing the correct
three-dimensional geometry of dental arches are developed and analyzed.

Keywords: regression analysis, vestibular-lingual tilt of the tooth (tork), mesiodistal
inclination of the tooth (angulation), tooth rotation (rotation), computed tomography,

teleroentgenography, young men, young women, orthognathic bite.

Introduction

Cone-ray computed tomography provides significant
advantages for working with images in orthodontics, allows
you to describe the craniofacial anatomy more precisely and
provide comprehensive information on anatomical
relationships and individual patient characteristics for
improved diagnosis, treatment planning and prediction of
dental anomalies [5, 19, 23]. But the lack of standard
assessment methods, the unified protocol of orthodontic
research, the existence of various methods for obtaining a
three-dimensional image and the impossibility of their
association defines a set of tasks that need to be resolved
for the widespread introduction of computed tomography
into orthodontic and surgical practice [28]. The issues of
determining and controlling the three-dimensional position
of the teeth have always been central to clinical orthodontic
practice. The main characteristics of the position of the central
axis of the tooth in the form of various sets of standard
characteristics formed the basis of the production of bracket
systems in the form of a prescription, which determines the
position of the tooth in relation to the orthodontic arc [21].

Difficulties in production, individual morphological variety
of teeth, different variants of positioning lead to the fact that
the doctor often fails or difficult to implement the bracketed
angular characteristics. The lack of the ability to determine
the individual standard angle characteristics of the position
of the teeth and the technical provision of their control often
does not lead to the expected result and in each case
requires individualization, the vision of which is based, as a
rule, on the experience and intuition of the doctor. In order to
solve such a situation, in addition to improving the positioning
protocols of the non-removable equipment, the physician
should be able to clearly identify the individual angular
characteristics of the tooth-jaw system.

The purpose of the study - by studying computer
tomography and cephalometric indices and conducting direct
stepwise regression analysis to develop in Ukrainian
adolescents with orthognathic bite mathematical models of
individual angular positions of teeth.

Materials and methods

Dental tomograms and side teleroentgenograms were
obtained and analyzed using the Veraviewepocs 3D device,
Morita (Japan) in 38 young men (17 to 21 years of age) and 55

young women (aged 16 to 20 years) with normal occlusion
close to orthognathic bite. Cephalometric points and
measurements were performed according to
recommendations of A. M. Schwarz, J. McNamara, W. B. Downs,
R. A. Holdway, G. P. F. Schmuth, C. C. Steiner and C. H. Tweed
[11, 14, 15, 24, 29, 30, 31, 33]. Anatomical points were
determined taking into account the recommendations of A. E.
Athanasiou [3], S. |. Doroshenko and Y. A. Kulginsky [10].

The analysis of telerentgenograms and the results of
their researches for Ukrainian adolescents are described
in detail and set out in a number of articles [6, 7, 8, 9, 12, 13].
The determined cephalometric indices were combined and
then divided into three groups. The first group included metric
characteristics of the skull, which usually do not change
during surgical and orthodontic treatment. Most of these

Fig. 1. The angle between the central canines axis of the jaw of
the upper jaw in the frontal projection (54) (YG13_23) - formed by
lines 113-Apx13 and 123-Apx23 in the frontal projection; the angle

between the central axis of the jaw of the lower canines in the
frontal projection (55) (YG33_34) - formed by lines 133-Apx33 and
143-Apx43 in the frontal projection. Here and thereafter: - Apx
(apex) - the top of the root of the corresponding tooth; | - the
middle of the cutting edge of the corresponding tooth.
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Fig. 2. Mesio-distal inclination !! of the corresponding tooth (56)
(ANGUL 1) - formed by line 1II-Apx!! (the central axis of the
corresponding tooth) and perpendicular to the closure plane (OclPI)
in the frontal area of the studied tooth (in the calculation the average
value of the angle of the symmetrical teeth of the right side to left
side on one jaw is then taken).

Fig. 3. Vestibular-lingual inclination !! of the corresponding tooth
(57) (TORK!) - formed by line I!-Apx!! (the central axis of the
corresponding tooth) and perpendicular to the closure plane (OclPI)
in a sagittal plane of investigating tooth (in the calculation the average
value of the angle of the symmetrical teeth of the right side to left
side on one jaw is then taken).

Fig. 4. Rotation !! of the corresponding tooth (58) (ROT!!) - formed
by the median-sagittal plane of the tooth and the median-sagittal
plane of the head, allows to determine the tooth rotation relative to
the median-sagittal plane (in the calculation the average value of
the angle of the symmetrical teeth of the right side to left side on
one jaw is then taken).

Fig. 5. Angle of inclination of the upper canine in the sagittal plane
(61) (MDYG13) - formed by lines 113- Apx23 and line ANS-PNS in
the sagittal projection (the angle formed by the central canine axis
of the upper jaw and the palatal plane in the sagittal projection);
angle of inclination of the lower canine in the sagittal plane (62)
(MDYG33) - formed by lines 143- Apx43 and line ANS-PNS in the
sagittal projection (the angle formed by the central canine axis of
the lower jaw and the palatal plane in the sagittal projection).

Fig. 6. Inter-cutter angle (YGRES) - formed by the central axes of
the middle incisors of the upper 111-Apx11 and lower jaws 141-
Apx41 (the indicator characterizes the angle formed by median
cutters of the upper and lower jaws in the sagittal projection), (the
calculation takes averaged magnitude of the angle of the
symmetrical teeth of the right and left sides on one jaw).

Fig. 7. Determination of the inclination of the closure plane relative
to the palatal plane.
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Fig. 8. Determination of the inclination of the closure plane on the
teleroentgenogram relative to the palatal plane. 1 - the angle of
inclination of the closure plane in contact with the cutting edge of
the median lower incisors (Is1L) and the further buccal edges of
second molars of the mandible (DPOcl) relative to the palatal plane
that passes through the point passing through the anterior (ANS)
and posterior (PNS) nasal spine.

indicators are basic in modern cephalometric analyzes. In
relation to them, lateral teleroentgenograms determine the
inclination, anterior-posterior or vertical position of the gnatic
structures (upper and lower jaw, closure plane, separate
teeth). The second group includes indicators of the tooth-
jaw system, the definitions of which most often need to be
oriented when performing orthodontic treatment of patients
who are in the process of growth, as well as in individuals
with a formed bone skeleton who may with orthodontic
surgery change the width, length, angles and positions of
the upper and lower jaws. The third group includes
indicators that actually characterize the position of each
individual tooth relative to each other, to the bony cranial
structures and profile of the face. It is this group of indicators
most often corrected in the process of orthodontic treatment
of tooth-jaw abnormalities.

For modeling, we selected the following CT-indicators of
the third group (Fig. 1-6), depending on the characteristics
of the indicators of the first and second groups.

For a more universal clinical use, the position of the
occlusion plane in relation to the palatine plane was
investigated (YGOCLPL). This indicator can be determined
both on dental tomograms on and on teleroentgenogrami
(Fig. 7 and 8).

The statistical processing of the obtained results was
carried out in the license package "Statistica 6.0" using a
direct stepwise regression analysis. In the case of direct
stepwise regression analysis, we have identified several
conditions: 1) - the final version of the regression polynomial
must have a determination coefficient of not less than 0.50,

that is, the accuracy of the description of the feature being
simulated is not less than 50.0%; 2) - the value of the F-
criterion is not less than 3.0, that is, the contribution of the
variable to the regression should be sufficiently significant;
3) - the number of free members included in the polynomial
should be as low as possible. In all cases, after selecting
the equation of multiple regression, we carried out the
analysis of the residues, since emissions can substantially
shift the results and lead to erroneous conclusions. When
the observations fell beyond the +3 standard quadratic
deviations from the mean value, we carried out a repeated
analysis with and without emissions, in order to be sure that
their impact on the bias of the final results is not affected.

Results

Results of simulation of CT indicators that characterize
the position of individual teeth relative to each other, to the
bone cranial structures and the profile of the appearance in
young men and women with orthognathic bite, depending
on the metric characteristics of the skull, which usually do
not change during surgical and orthodontic treatment, as
well as indicators of width, length, angles and positions of
the upper and lower jaws that may be altered by orthodontic
surgery, have the form of the following linear equations.

For young men:

TORK_11 = -10.08 + 1.190 x AB_NPOG - 0.344 x T +
0.282xG+0.244 xN_POG_+0.662xWITS +0.121xN_SE
(R?=0.645; F(G’29 =8.80; p<0.001; Error of estimate=2.780);

TORK_12=47.84 + 1.546 x AB_NPOG + 0.417 x PN_A -
0.662xS_E-1.027 x MAX_MAND + 0.497 xAFH (R?=0.557;
F(S’30 =7.53; p<0.001; Error of estimate=3.040);

TORK_13=57.67-0.395 xN_POG_-0.780 x NL_NSL -
0.422 x LPALAT - 0.576 x WITS - 0.342 x COND_GN + 0.460
x N_SE (R?=0.604; F =7.36; p<0.001; Error of
estimate=2.791);

TORK_14=-21.60+1.188 x PFH + 0.577 x FMA - 0.769 x
COND_GN + 0.472 x SND + 1.095 x ML_NL - 0.769 x B
(R?=0.832; F(6'29)=23.96; p<0.001; Error of estimate=1.885);

TORK_15 = 6.657 - 0.920 x COND_A + 0.329 x PFH +
0.848 x N_SE + 1.760 x SNA - 0.368 x MAND - 1.310 x F
(R?=0.715; F ; ,,=12.11; p<0.001; Error of estimate=2.628);

TORK_41=-6.068 + 1.718 x WITS + 0.743 x COND_A -
0.551 x ANS_ME (R?=0.719; F )=27.23; p<0.001; Error of
estimate=3.955);

TORK_42=-47.98-0.938 xAB_NPOG - 1.314 x ML_NSL
+0.685 xS_E + 0.373 x N_POG_ + 0.509 x NBA_PTGN +
1.276 x SN_GOGN (R?=0.815; F .. =21.25; p<0.001; Error
of estimate=2.612);

TORK 43 =-121.5 + 0.664 x MM - 2.228 x ML_NSL +
1.823 x SN_GOGN + 0.240 x MAX + 0.218 x NSBA + 0.362 x
G (R?=0.762; F(6v29)=15.48; p<0.001; Error of estimate=2.360);

TORK_ 44 =-2.185-0.353x G + 0.670 x NSBA + 0.443 x
GL_SNPOG - 0.548 x H + 0.216 x PFH (R2=0.739;
F(5’30)=16.99; p<0.001; Error of estimate=2.487);

ANGUL_12=-71.25+0.507 xARGOME + 0.586 x MAND
+0.478 x WITS - 0.191 x GL_SNPOG - 0.218 x COND_GN

(6,29)

(3,32

(6,29)
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(R?=0.558; F(5v30 =7.56; p<0.001; Error of estimate=2.158);

ANGUL_15=-131.0 + 0.592 x AB_NPOG + 1.426 x T +
0.152 x GL_SN_S + 0.144 x AFH + 1.398 x SND - 0.740 x
GL_SNPOG (R?=0.664; F( )=9.55; p<0.001; Error of
estimate=2.359);

ANGUL_42=-52.29 +0.766 x LPALAT +0.232xH-0.115
x N_SP_SP + 0.283 x WITS - 0.420 x MAX + 0.246 x N_SE
(R?=0.574; F(6129)=6.5‘I; p<0.001; Error of estimate=2.090);

ANGUL_43 = -34.83 + 0.526 x LPALAT + 0.288 x MM -
0.140 x NSBA (R?*=0.606; F .. =16.38; p<0.001; Error of
estimate=2.012);

ANGUL_44 =-77.29 + 0.879 x MM + 1.098 x MAX - 0.404
x MAND - 0.549 x S_E + 0.850 x AB_NPOG - 0.362 x
MAX_MAND (R?=0.769; F ., .=16.10; p<0.001; Error of
estimate=2.344);

ROT_13=-314.4 - 1.435 x MM + 1.536 x ANB + 0.537 x
NSBA +1.176 x WITS +2.883 x POR_GNS +2.342xP_OR_N
+0.589 xN_SP_SP (R?=0.629; F( )=6.78; p<0.001; Error of
estimate=5.201);

ROT_14 = 59.46 + 0.914 x NL_NSL + 0.912 x S_E -
0.384xH +0.259 x N_SP_SP - 0.481 x GL_SNPOG + 0.473
x N_POG_ (R?=0.601; F . .=7.27; p<0.001; Error of
estimate=4.229);

ROT_15 =2543 + 0.897 x NL_NSL + 1.075 x S E +
1.064 x SNA - 1.839 xANS_ME + 1.604 x AFH - 0.648 x SND
(R?=0.737,; F(s,29)=13-57? p<0.001; Error of estimate=2.842);

ROT_16_1 = 114.5 - 0.313 x GL_SN_S + 0.443 x
N_SP_SP - 0.496 x GL_SNPOG - 0.253 x MAX_MAND
(R*=0.579; F , ,,=10.64; p<0.001; Error of estimate=3.456);

ROT_41 = -34.74 + 1.121 x N_POG_ - 0.636 x
GL_SNPOG +2.980 x POR_NPOG-2.311 xP_OR_N-0.735
x NL_NSL - 0.202 x AFH_PFH (R2=0.593; Flo20=7-03;
p<0.001; Error of estimate=3.247);

ROT_46 = -54.92 + 1.713 x POR_NPOG - 0.855 x
COND_A + 1.128 x N_SE + 0.335 x NSBA + 0.599 x SNA -
1.334 x P_OR_N (R?=0.589; F .. =6.92; p<0.001; Error of
estimate=2.711);

MDYG33 = 201.1 - 1.238 x MM - 0.500 x S_E - 1.507 x
POR_NPOG +1.258 x WITS +0.304 x G+ 1.059 x P_OR_N
(R?=0.729; F ; ,,,=13.01; p<0.001; Error of estimate=3.573);

YGOCLPL =-33.59-0.224 xN_SP_SP -0.981 x WITS +
0.465 x T + 0.109 x GL_SN_S + 0.439 x MM - 0.167 x
GL_SNPOG (R?2=0.808; F )=20.35; p<0.001; Error of
estimate=1.858);

YGRES =168.8 - 1.002 x S_L - 1.337 x WITS - 0.477 x
NSBA+0.837 xANS_ME +0.806 xP_OR_N-0.437xR_ASC
- 1.005 x ML_NL (R?=0.748; F ,_.=11.88; p<0.001; Error of
estimate=3.653);

where, here and in the future, R? - coefficient of
determination; F(!IU)=!!,!! - critical (1,!!) and got (!!,!!) value of
Fisher's criterion; St. Error of estimate - standard error of the
standardized regression coefficient; AB_NPOG - angle
formed by lines A-B and N-Pog, (defines the position of the
plane AB in relation to N-pog); T (profile angle T) - is formed
by lines Sn-Pog' and Pn (nasal perpendicular, perpendicular
to the line from the point N' to the line Se-N); G (angle G,

6,29

(3,32)

(6,29)

7,28

(6,29)

6,29)

(6,29)

(6,29

(7,28)

gonial angle, mandibular angle) - is formed by lines ppCond-
MT2 and T2-Me, which intersect at the point tGoS; N_POG_
(angle N'Hold_Pog' Hline) - the angle between the lines
Ls-Pog' (H line, Holdway line) and N'Hold-Pog'; WITS (Wits
indicator) - the distance between the constructive points AOcIP
and BOcIP (indicates a linear intra-jaw ratio in the anterior-
posterior direction); N_SE (distance Se_N or the length of
the front of the skull base by Steiner) - distance from the
point Se to the point N; PN_A (distance PN_A) - distance
from the point A to the line PNm (perpendicular line from the
point N to the line Po-Or); S_E (distance S_E or the length of
the back of the skull base by Steiner) - distance from the
point S to a constructive point E, which is located at the
crossroads of the perpendicular conducted from the point
ppCond to the line S-N; MAX_MAND (maxillo-mandibular
difference) - difference between distances Cond-A (42') and
Cond-Gn (42"); AFH (distance AFH or front height of the face)
- distance from the point Me to the line ANS-PNS; NL_NSL
(angle NL_NSL, also angle SNSpP) - is formed by lines
ANS-PNS and S-N (angle of the palatal plane to the base of
the skull inclination); LPALAT (the size of the base of the
upper jaw) - distance between points ANS and PNS;
COND_GN (effective length of mandible, or distance
COND_GN) - distance from the point Cond to the point Gn;
PFH (distance PFH or back height of the face) - distance
from the point Ar to the point tGo; FMA (POr_MeGo, angle
FMA, Frankfort Mandibular Angle) - is formed by lines tGo-Me
(mandibular plane Mp) Ta Po-Or (Frankfurt plane Fp); SND
(angle SND) - is formed by lines S-N and N-D (indicates the
anterior-posterior arrangement of the symphysis of the
mandible to the base of the skull); ML_NL (SpP_GoMe, base
angle) - is formed by lines ANS-PNS and tGo-Me (the angle
between the palatal SpP and the mandibular MP planes); B
(base angle) - is formed by lines ANS-PNS (palatine plane
SpP) and Im-Me (mandibular plane MPS by Schwarz)
(indicates the angle between the upper and lower jaws);
COND_A (effective length of the upper jaw) - distance from
the point Cond to the point A; SNA (angle SNA) - is formed by
lines S-N and N-A, (the angle indicates the anterior-posterior
position of the upper jaw to the base of the skull); MAND
(length of mandible) - distance from the constructive point
tGoS to the constructive point apMandS; F (facial angle or
angle F) - is formed by lines Se-N and N-A (determines the
location of the anterior contour of the upper jaw in the jet
plane to the base of the skull); ANS_ME (lower face height)
- distance from the point ANS to the point Me; ML_NSL (angle
ML_NSL or angle SN_GoMe) - is formed by lines tGo-Me
and S-N, (inclination angle of the mandibular plane to the
base of the skull); NBA_PTGN (angle NBa-PtGn or the angle
of the front axle) - is formed by lines N-Ba and Pt-Gn
(determines the direction of development of the mandible);
SN_GOGN (angle SN_GoGn) - is formed by lines Go-Gn and
S-N (inclination angle of the lower jaw plane by Steiner, to
the base of the skull); MM (maxillo-mandibular angle) - is
formed by lines A-B and ANS-PNS (defines the angle at which
the upper jaw is located in relation to the lower jaw in the jet
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plane); MAX (length of the upper jaw) - distance from the
constructive point apMax to the point PNS; NSBA (angle NSBA)
- is formed by lines S-N (the front part of the skull base) and
S-Ba; GL_SNPOG (angle GI'SnPog' or index of convexity of
the soft tissue profile) - is formed by lines GI'-Sn and Sn-
Pog'; H (H-angle) - is formed by lines Po-Or (Frankfurt plane)
and Pn (nasal perpendicular, perpendicular to the line from
the point N' to the line Se-N), defines the angle of inclination
of the Frankfurt plane to the base of the skull; ARGOME (angle
Ar-Go-Me, or the angle of the lower jaw) - is formed by lines
Ar-tGo and tGo-Me; GL_SN_S (index GI'_Sn_Sn_Gn' or facial
vertical index) - distance ratio GI'-Sn and Sn-Gn' (defines
vertical relationships in the face profile); N_SP_SP (coefficient
N_Sp'_Sp'_Me) - distance ratio N-Sp' and Sp'-Me (ratio of
the upper and lower height of the face); ANB (angle ANB) - is
formed by lines A-N and N-B (indicates an angular interstitial
relationship in the anterior-posterior direction); POR_GNS
(Y-axis or angle POr_GnS) - angle formed by lines Po-Or
and S-Gn (angle of inclination of the Y -axis relative to the
Frankfurt plane); P_OR_N (a soft tissue face angle, or an
angle P_Or_N'Hold_Pog') - is formed by lines Po-Or and
N'Hold-Pog'; POR_NPOG (angle POr_NPog) - is formed by
lines Po-Or and N-Pog; AFH_PFH (AFH_PFH ratio) - ratio
between the values of the front (AFH) and the rear (PFH)
face height; S_L (distance S_L or the anterior length of the
base of the skull by Steiner) - from point S to a constructive
point L, which is formed at the intersection of the perpendicular
carried out from the point Pog to the line Se-N; R_ASC (length
of the branch of the mandible) - distance from the constructive
point R.asc to the constructive point tGoS.

For young women:

TORK_11 =27.88 - 3.342 x SNB + 2.777 x AB_NPOG +
3.744 x ANB + 2.773 x SND + 0.841 x N_POG_ + 0.540 x
NBA PTGN-0.382xT (R?=0.615; F ,,.=9.80; p<0.001; Error
of estimate=3.223);

TORK 41 =25.54 + 2.068 x WITS + 0.574 x N_POG_ -
0.261 xN_SP_SP + 0.292 x R_ASC + 1.814 x AB_NPOG +
2.255 x ANB (R%=0.665; F ,,=14.55; p<0.001; Error of
estimate=4.122);

TORK_42=-80.78 + 1.768 x WITS + 0.868 xN_POG_ +
0.601 x I + 0.466 x H - 0.275 x GL_SNPOG (R?=0.656;
Fsa5=17.17; p<0.001; Error of estimate=3.504);

TORK_43 =24.53 + 0.531 x WITS + 0.552 x N_POG_ +
0.673 x N_SE - 0.264 x POR_GNS - 0.419 x MAND - 0.118 x
ARGOME (R?=0.636; F,,=12.79; p<0.001; Error of
estimate=2.762);

TORK 44 =-78.70 + 0.537 x MM + 0.160 x GL_SN_S +
1.959 x NAPOG + 1.116 x AB_NPOG + 0.271 x COND_A -
3.106 x A_N_PO (R*=0.603; F,,,=11.12; p<0.001; Error of
estimate=2.796);

MDYG33 =308.7 - 1.755 xMM - 0.896 xN_POG_ -1.372
xAB_NPOG-0.243 xR_ASC-0.355xNBA_PTGN -0.196 x
N_SP_SP (R?=0.793; F( )=28.02; p<0.001; Error of
estimate=3.083);

YGOCLPL =-34.59 + 0.453 x B - 0.551 x FMA - 0.369 x
P_OR_N+ 0.149 x N_POG_ - 1.311 x WITS + 0.749 x MM

(7.43)

(6,44)

(6,44)

(6,44)

6,44

(R?=0.832; F(e'44 =36.37; p<0.001; Error of estimate=1.769);

YGRES =9.498-1.276 xN_POG_ -4.754 x AB_NPOG -
10.19 xANB +2.962 x POR_GNS + 1.708 x PN_POG - 0.588
xR_ASC +2.783 xA_N_PO (R*=0.581; F ; ,,=8.51; p<0.001;
Error of estimate=6.368);

where, SNB (angle SNB) - is formed by lines S-N and N-
B (the angle points to the anterior-posterior position of the
lower jaw to the base of the skull); I (inclination angle, angle
I) - angle of inclination of the upper jaw (spinal plane) to the
nasal perpendicular); NAPOG (the angle of the skeletal
obliquity or angle NaPog) - is formed by lines N-A and A-Pog;
A_N_Po (distance A_N_Pog) - distance from point A to line
N-Pog (the face plane, characterizes the degree of convexity
of the face); PN_POG (distance PN_Pog) - distance from
point Pog to nasal perpendicular PN (perpendicular line
from point N to the line Po-Or).

Regression models of all other CT indicators that
characterize the position of individual teeth in young men
and women with orthognathic bite have a determination
coefficient of less than 0.5 and therefore not significant for
practical dentistry.

7,43

Discussion

Today, at the disposal of the orthodontist doctor available
bracket systems with various unified characteristics that were
proposed by various researchers [1]. With the availability
and wider use of dental computer tomography, doctors have
developed a tool to control the position of the roots of the
teeth after orthodontic treatment, even by conducting only
one preliminary diagnostic radiological examination [20].

By conducting an analytical analysis of the treatment
outcomes, more and more studies appear that present
unexpected findings. So Jain M. et al. [16] argues that the
use of braces with different authoring prescriptions does
not affect the overall clinical outcome and the quality of
treatment depends entirely on the judgment of the clinician
and his experience, and that the use of standard systems,
even with given angular characteristics, still requires
individual arc correction [34]. A number of studies prove the
inconsistency of the angular characteristics of the standard
braces that are obtained by teeth at the end of the orthodontic
treatment [4, 26].

The existence of such a situation can be explained by the
absence of taking into account the variations of the individual
anatomy of the teeth when positioning the bracket [27], the
presence of errors in various manufacturers, which under
one type of prescription can produce different angular
characteristics [2, 25] and the impossibility of using one
standard and unified system for biological diversity various
variations and types of anatomical structure of the tooth-
jaw system. So, a number of studies indicate that the
normative characteristics of the spatial position of the teeth
differ significantly in different races and ethnic groups [18,
22] and require the study and development of updated
indicators [32]. It is also noted that there is an individual
variation regarding the angular positions of the teeth [17],

Ne31, Page 44-52

49



Determination of individual angular characteristics of the teeth positions according to the computer tomography in...

which necessitates the development of individual
prognostic techniques.

In our study, based on the peculiarities of the metric
characteristics of the skull, which usually do not change
during surgical and orthodontic treatment, as well as the
parameters of the width, length, angles and position of the
upper and lower jaws, which may be altered by orthodontic
surgery, using the stepwise regression method with
inclusion, in young men and women, reliable models of
CT-indicators that characterize the position of individual teeth
relative to each other, to the bony cranial structures and profile
of the face are developed. It was established that in young
men from 40 possible models, 23 were constructed with
determination coefficient R? from 0.557 to 0.832, while young
women had only 8 models with determination coefficient R?
from 0.581 to 0.832. Moreover, in young men - out of 10
possible 9 models of vestibular-tongue inclination of
corresponding teeth were constructed (R? from 0.557 to
0.832); out of 10 possible 5 models of mesio-distal
inclination of corresponding teeth (R? from 0.558 to 0.769)
were constructed; of the possible 14 constructed 6 models
of rotation of the corresponding teeth (R? from 0.579 t0 0.737);
and in young women - only 5 models of the vestibular-tongue
inclination of the corresponding teeth (R? from 0.603 to
0.665). In addition, in both in young men and women, models
of the magnitude of the inter-incision angle (R? 0.748 in young
men and 0.581 in young women), the magnitude of the angle
of inclination of the lower canine in the jet plane (R?
respectively 0.729 and 0.793) and the values of the inclination
of the closing plane relative to the palatal plane (R? is
respectively 0.808 and 0.832).

The analysis found that in young men models most
often included - the WITS score, indicating a linear inter-
jaw ratio in the anterior-posterior direction (7.0%); angle
GL_SNPOG, or the index of convexity of the soft tissue
profile (5.4%); distance S_E, maxillo-mandibular angle MM,
defines the angle at which the upper jaw is located in
relation to the lower jaw in the jet plane, angle NSBA (by
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BU3HAYEHHSA IHOMBIOYANBbHUX KYTOBUX XAPAKTEPUCTUK NOMNOXEHb 3YBIB 3A AAHUMW KOMITIOTEPHOI
TOMOIPA®IT YKPAIHCBKMX FOHAKIB | AIIBYAT I3 OPTOrTHATUYHUM MPUKYCOM

Amimpiee M.O., Bosnkoe K. C., lNywak A. A., KupuyeHko KO. B., banuHcbka M. B., Yyay T. B., Koeanb4yk O. I.
BidcymHicmb Moxnueocmi 8u3HayeHHs1 iHOugidyanbHUX HOPMamueHUX Kymo8ux Xapakmepucmuk rofioxeHHs1 3y6ie ma mexHiyHe
3abesrnevyeHHs IX KOHMPO/ Yyacmo He rpu3eodums 00 OMPUMaHHSI O4iKysaHO20 pe3ynbmamy i 8 KOXHoMy eurnadky nompebye
iHOusiOyanisauii, 6a4yeHHs1 KOi 6a3yembcs, AK npasusio, Ha 0oceidi ma iHmyiyii nikaps. [na eupiweHHs makoi cumyauii okpim
800CKOHalIeHHs MPOMOKOi8 Mo3uuio8aHHs He3HIMHOI anapamypu nikapto HeobXiOHO Mamu MOXU8ICMb YimKO20 8U3Ha4YEeHHS
iHOugIOyanbHUX Kymoeux xapakmepucmuk 3yboujenernHoi cucmemu. Mema OoCriOXeHHS - WIIAXOM 8UBYEHHS KOM'tomepHO-
momoepagiyHUx ma yegharioMempu4HUX MOKa3HUKIG i MpoeedeHHs MpsiMo20 MOKPOKOBO2O peepeciliHo2o aHanizy po3pobumu y toHakie
ma Oigyam YKpaiHu 3 opmozaHamu4YHUM MPUKycoM MamemMamuyHi moderi iHOugidyanbHUX Kymoeux nonoxeHb 3ybig. 3a dornomozoto
npucmpoto Veraviewepocs 3D, Mopima (SinoHus)) y 38 roHakie (sikom 6id 17 do 21 poky) ma 55 digyam (sikom gid 16 0o 20 pokig) 3
HOPMarIbHOK OKIMo3ieto HabnuxeHow 00 Opmoz2Hamu4yHo20 npuKycy Oynu ompuMaHi ma npoaHanizogaHi 0eHmarnbHi momozpamu ma
bokosi menepeHmeeHoepamu. LieghariomempuyHi moyku ma eumiprosaHHs1 rpoeodursiu 32i0Ho pekomeHdauit A. M. Schwarz, J. McNamara,
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W. B. Downs, R. A. Holdway, G. P. F. Schmuth, C. C. Steiner ma C. H. Tweed. AHamomiyHi MOYKU 8uU3Ha4anucsi 3 ypaxysaHHsIM
pekomedauiti A. E. Athanasiou ma C. I. JopoweHko i €. A. KynbeuHckoeo. [posodurnu moderntosaHHs1 KT-rokasHUKiI siKi Xxapakmepu3yomb
10/10)kKeHHS1 OKpeMuXx 3ybie o 8iOHoWeHH 00UH 00 00HO20, OO KICMKOBUX YeperHUX cmpyKkmyp ma fpoginto obnuyds e roHakie i dig4am
i3 Opmo2HamuUYHUM MPUKYCOM 8 3a/IeXXHOCMI 8i0 MempuYHUX Xapakmepucmuk Yepera, siKi 3a3guyali He 3MiHIoMmbCs 8 X00i XipypaiyHo20
ma opmoOOHMUYHOZ0 iKy8aHHSI, & MakKoX MOKa3HUKI8 WUPUHU, OO8XUHU, Kymig i MOMOXeHHS 8epXHbOI U HUXHBOI wjenen siki MOXIugo
3MiH8amu 3a A0rNomMozo0 opmodoHMUYHOI Xipypeaii. CmamucmuyHa obpobka ompumaHux pesyrnbmamie rpogedeHa 8 riUeH3ilHoOMY
nakemi "Statistica 6,0" 3 suKOpuCMaHHSIM MPSIMO20 MOKPOKOBO20 peepeciliHo2o aHanidy. BcrmaHoeneHo, wo e toHakig i3 40 Moxmiueux
modereli nobydosaHo 23 3 koegbiuieHmom demepminauii R? eid 0,557 do 0,832, a y disdam nuwe 8 modenel 3 koegiyieHmom demepmiHayii
R? gid 0,581 0o 0,832. MNpuyomy, e roHakis - i3 10 moxrnusux nobydosaHo 9 Moderieli NPUCIHKOBO-sI3UKOBO20 Haxusly eidrnoeioHux 3ybis (R?
8i0 0,557 do 0,832); i3 10 moxnusux nobydosaHo 5 modeneli mesio-OucmarnsHo2o Haxury gidnosidHux 3ybis (R? eid 0,558 do 0,769); i3
14 moxnueux nobydosaHo 6 modeneli pomauii eidrnoeidHux 3ybie (R? 8id 0,579 do 0,737); a y Oisyam - nuwe 5 modeneli npuciHKO8o-
53UK0B020 Haxurly ei0rnosioHux 3ybie (R? eid 0,603 do 0,665). Kpim moeo, sik 8 roHakie, mak i y digdam nobydosaHi Modersi 8esluduUHU
Mmixpisyeso2o kyma (R? 0,748 e toHakig i 0,581 y disuam), 8ennuduHU Kyma Haxusy HUXHBLO20 ikna y cmpinosili nnowuHi (R? eidnosioHo
0,729 i 0,793) ma 8enu4uHU Haxury 3MUKasbHOI MIoWUHU 8iOHOCHO nidHebIiHHOT nnowuHu (R? eidrnosioHo 0,808 i 0,832). lNpu aHanisi
8CMaHOoBIIEHO, WO 8 toHaKie Haubinbw Yyacmo Ao moldesnel exodunu - nokasHuk WITS (7,0%); kym GL_SNPOG (5,4%); eidcmaHb S_E,
Kym MM, kym NSBA (o 4,7%); kym AB_NPOG, kym N_POG_, sidcmaHb N_SE, koegiuiecnm N_SP_SP, kym P_OR_N (o 3,9%). ¥
digsam Halibinbw yacmo do modeneli exodunu - kym N_POG_ (14,3%); kym AB_NPOG (10,2%); nokasHuk WITS (8,2%); kym MM, kym
ANB, doexuHa einku HuxHboi wenenu R_ASC (no 6,1%). Takum yuHom 8 pobomi 3a dornomozo mMemody rOKPOKOBOI peepecii 3
BKITIOYEHHSIM, Y YKpaiHUie roHaubKo20 8iKy, Ha ocHogi ocobriugocmell KOM'tomepHomomoepahidHUX ma mernepeHmeeHo2papiyHuX
riokasHuUKie po3pobrieHi ma npoaHasizoeaHi 0ocmosipHi Modeni Kom'tomepHomomozpahiyHuX iHOUBIOyanbHUX MiHIUGHUX Kymogux
XapaKkmepucmuK MosoxeHHs1 3ybie HeobxiOHux Ornsi nobydosu KOPeKmMHOI mpusumipHoi eeomempii 3ybHUx Oye.

KnroyoBi cnoBa: pezpeciliHuli aHarni3, NpuciHkogo-sa3ukosul Haxun 3yba (mopk), me3ioducmarnbHull Haxun 3yba (aHeynsuis), noeopom
3yba (pomauisi), Komm'tomepHa momozpachisi, menepeHmaeHozpadisi, roHaKu, dig4ama, opmoeHamuy4HUl MPUKYC.

OMPEQENEHNE MUHOUBULOYATIbHbIX YITIOBbIX XAPAKTEPUCTUK MOMOXXEHWU 3YEOB MO AAHHbLIM KOMIMBIOTEPHON
TOMOIPA®UN YKPAMHCKUX IOHOLLEW U OEBYLWEK C OPTOFHATUYECKUM MPUKYCOM

Amumpuee H. A., Bonkoe K. C., Nywak A. A., Kupuyenko FO. B., banbiHckasi M. B., Yyzay T. B., Koeanbuyk A. WU.
Omcymcemeue 803MoxHOCmU onpedenieHust UHOusUAyaribHbIX HOPMamueHbIX y2/108bIX XapakmepucmuK rofioxeHus 3y608 U mexHu4yeckoe
obecrieyeHue UX KOHMPOJIs 4acmo He rpusodum K MosTyYeHuUIo oxudaemoe2o pesyribmama U 8 Kaxoom criydae mpebyem uHousudyanusauyuu,
sudeHue komopou 6a3upyemcs, KaK npasursio, Ha ofibime U UHmMyuyuu epada. s peweHus makol cumyayuu KpoMe CO8epUIeHCMB08aHUSs
IPOMOKO108 M03UUUOHUPOBaHUS HECBLEMHOU annapamypbl epady HeobxoOumMo UMemb 803MOXHOCMb YemKo20 ornpedesieHust
uHOusuUdyarnbHbIX y2108bix xapakmepucmuk 3yboyentocmHol cucmemsl. Llenb uccnedogaHusi - nymem U3y4eHUsi KOMMbMeEpPHO-
momozpaghudecKux u yeghariomempuyecKux rnokasamerel u nposedeHusi MPsMo20 owa2o8020 pespeccUoHH020 aHanusa pa3pabomanms
y toHowel u desyweK YKpauHbl C OpmMoOgHamu4yecKuM rpuKycoM mMamemamudeckue modesnnu uHOUBUOYaribHbIX yerio8biX MooXeHul
3ybos. C nomouwbto ycmpoticmea Veraviewepocs 3D, Mopuma (5inoHusi) y 38 roHowet (8 eospacme om 17 do 21 eoda) u 55 desywex (8
go3pacme om 16 do 20 nem) c HopmarsibHOU OKKAo3uel npubruxeHHOU K opmoaHamu4ecKoMy fpukycy Obiiu Mosay4yeHbl u
npoaHanu3upoeaHbl 0eHmarsbHble momMoepamMmbl U 6OKO8ble mesiepeHmaeHoepammsbl. Llechanomempuyeckue moyku U uamepeHusi
nposoduru coenacHo pekomeHOlayusim A. M. Schwarz, J. McNamara, W. B. Downs, R. A. Holdway, G. P. F. Schmuth, C. C. Steiner u C. H.
Tweed. AHamomuy4ecKkue mo4Ku orpedernsanuch ¢ ydyemom pekomeHOayul A. E. Athanasiou u C. U. [JopoweHko u E. A. KynbeuHckoeo.
[Mposodurnu modenuposaHue KT-rokazamerel xapakmepu3syou,ux nornoxeHue omoesibHbIX 3y608 Mo omHoweHuto 0pya K dpyay, K KOCMHbIM
yepernHbIM CmpyKmypam U rnpogusiio nuua y toHowel u desyweKk ¢ OpmoaHamuyeckuM MpUKyCoM 6 3a8UcuMOCmU OMm MempuyecKux
Xapakmepucmuk Yyepera, Komopble 0bbI4HO He MEHSIIOIMCS 8 X00e XUPypauyeckoz2o U opmodOHMUYECKO20 JIEYEHUS], @ makxe rnokazamernel
WUPUHBI, ONUHbI, y2ri08 U MOMoXeHUe eepxHel U HUXHeU 4Yesnocmel KOmopble MOXHO USMEHSIMb C MOMOWbI0 OpmMoOOHMuUYeCcKoU
xupypauu. Cmamucmu4yeckass obpabomka nosly4eHHbIX pe3ynbmamos rpogedeHa 8 NuyeH3UoHHoM rnakeme "Statistica 6,0" ¢
ucronb308aHUeM MpsIMO20 MOWazo8020 Pe2pecCUOHHO20 aHasnu3a. YcmaHosneHo, 4mo y toHowel u3 40 803MOXHbIX MoOesnel oCcmpoeHo
23 ¢ koaghpuyueHmom demepmurHayuu R? om 0,557 do 0,832, a y desywek mosnbko 8 Modenel ¢ kKoaghghuyueHmom demepmuHayuu R? om
0,581 0o 0,832. Mpuyem, y roHowel - u3 10 803MOXHbIX MocmpoeHo 9 moderneli Mpedd08epHO-53bIKOBO20 HaKITOHa COOMBEMCMaYULUX
3y6oe (R? om 0,557 do 0,832); uz 10 803MOXHbIX MOCMPOEHO 5 Moderneli Me3uo-OucmarnbHO20 Hak/oHa coomeememsyrowux 3ybos (R?
om 0,558 do 0,769); u3 14 803MOXHbIX TOcmMpoeHo 6 Modereli pomayuu coomeemcemeyrouux 3yboe (R? om 0,579 do 0,737); a y Oesywek
- 8ceeo 5 moderneli npeddsepHO-s13bIKOBO20 Hak/IoHa coomeemcmsyrowux 3yboe (R? om 0,603 do 0,665). Kpome moeo, kak y toHowel,
mak u y Oesywiek nocmpoeHsl MOOesIU 8e/UYUHbBI MeXpe3t08020 yena (R? 0,748 y toHowell u 0,581 y Oesywiek), 8enudUHbl yera HakIoHa
HUXHe20 Kiblka 8 cmperoegoll ninockocmu (R? coomeemcmeeHHo 0,729 u 0,793) u eenu4uHbl Hak/oHa 3amblkatowel nmockocmu
omHocumesbHo HebHoUl rnockocmu (R? coomeememeerHo 0,808 u 0,832). Mpu aHanuse ycmaHo8neHo, Ymo y roHowel Haubornee Yyacmo
K modenisim exodunu - nokasamesns WITS (7,0%); yeon GL_SNPOG (5,4%); paccmosiHue S_E, yzon MM, yeon NSBA (ro 4,7%); yeon
AB_NPOG, yeon N_POG_, paccmosiHue N_SE, koagpgpuyueHm N_SP_SP, yzon P_OR_N (no 3,9%). Y Oesywek Haubornee yacmo K
modenam exodunu - yeon N_POG_ (14,3%); yzon AB_NPOG (10,2%); nokasamens WITS (8,2%); yeon MM, yzon ANB, dnuHa eemeu
HuxHel yentocmu R_ASC (no 6,1%). Takum obpasom & pabome ¢ nmomouwjbo Memoda rowiazoeoll pe2peccuu C 8KIIOYEHUEM, 8 YKpauHUyes
IOHOWeCcKo20 8o3pacma, Ha ocHoge 0cobeHHocmel KOMIbHMmepPHO-momoepaguyeckux u yeganomempuyeckux rnokasameneul
paspabomanbl U MpoaHanu3uposaHsbl 00CMO8epPHbIe MOOesU KOMIMbIOMEePHO-MOoMoepaghu4eCcKUX UHOUBUOYabHLIX JTUHEUHbIX yanoebix
Xapakmepucmuk ronoxeHusi 3y6o8 Heobxo0umbix Orisi MOCMPOEHUsI KOPPEKMHOU mpexmepHoU eeomempuu 3yOHbIX Oye.

KnioueBble cnoBa: peepeccuoHHbIU aHanu3s, npeddsepHo-s3bIKo8oU HakKIIoH 3yba (mopk), Me3uoducmarnbHbIl HakoH 3yba (aHaynayus),
rnosopom 3yba (pomauusi), KOMrbroOMepHasi momoepachusi, menepeHmeeHoepaghus, oHoWU, 0e8ywKU, opmMoaHamuU4ecKul fMpuKyc.
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