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Annotation. The study of the relationships between the structural parameters of the facial skeleton and odontometric characteristics
is important for understanding the individual characteristics of the maxillofacial region. Radiological analysis techniques allow us
to accurately assess the anatomical relationships that form the harmony of the profile and position of the jaws. At the same time,
anthropometric features, in particular the shape of the face, can significantly affect the relationship between the size of the teeth
and the shape of the dental arches. The study of such patterns in young people without occlusion pathologies will contribute to
the optimization of diagnostics and treatment planning in orthodontics. The aim of the study was to establish the features of the
correlations between teleradiometric indicators of «craniofacial proportions» according to the Ricketts method with the sizes of
teeth and dental arches in Ukrainian young men and young women with physiological occlusion without and taking into account
the type of face. The computed tomographic sizes of teeth, dental arches and indicators of «craniofacial proportions» according
to the Ricketts method (angles NPog-Por, NBa-PtG, MeSgo-NPog, MeSgo-Por, POr-NA, N-CF-A and POr-SpP) were determined
from the computer tomograms of 41 Ukrainian young men and 68 young women with physiological occlusion obtained from the
data bank of the Research Center and Department of Pediatric Dentistry of the National Pirogov Memorial Medical University, Vin-
nytsya. In this contingent, the types of faces according to Garson were also determined. The assessment of correlations between
the indicators of «craniofacial proportions» according to the Ricketts method and computed tomography dimensions of teeth and
dental arches in young men and young women without and taking into account the type of face was carried out in the licensed
package «Statistica 6.0» using nonparametric Spearman statistics. As a result of the analysis of reliable and medium-strength
unreliable correlations between teleradiometric indicators of «craniofacial proportions» according to the Ricketts method with
the sizes of teeth and dental arches, it was established: in young men and young women without taking into account the type of
face — respectively 3.27 % and 9.80 % of connections with the sizes of teeth of the upper jaw, 4.90 % and 9.80 % of connections
with the sizes of teeth of the lower jaw and 6.35 % and 7.14 % with the sizes of dental arches; in young men and young women
with a wide face type — respectively 8.16 % and 28.16 % of connections with the size of the teeth of the upper jaw, 13.06 % and
32.65 % of connections with the size of the teeth of the lower jaw and 11.90 % and 15.87 % with the size of the dental arches; in
young women with a very wide face type — 6.94 % of connections with the size of the teeth of the upper jaw, 9.80 % of connections
with the size of the teeth of the lower jaw and 13.49 % with the size of the dental arches. In all groups of young men and young
women, pronounced manifestations of sexual dimorphism of the connections between teleradiometric indicators of «craniofacial
proportions» according to the Ricketts method and computed tomography sizes of teeth and dental arches were established by
the strength, number and direction of reliable and medium-strength unreliable correlations.

Keywords: dentistry, teleradiometry of «craniofacial proportions» indicators according to the Ricketts method, morphometry of com-
puted tomography sizes of teeth and dental arches, correlations, young men and young women, physiological occlusion, facial type.

Introduction

One of the important directions of modern orthodontics is
the study of the relationship between craniofacial morphology
and the dimensions of the elements of the dentofacial system.
The formation of a harmonious structure of the facial skeleton
is largely determined not only by the morphogenesis of the
jaws, but also by the parameters of the teeth and their loca-
tion in the dental arches. The technique of teleradiographic
analysis according to Ricketts allows for a comprehensive
assessment of the mutual arrangement of the structures of
the skull and face, which becomes especially valuable in
combination with linear measurements of the dentition. Tak-
ing into account the morphotype of the face allows for the
detailed analysis of interindividual features that may have
prognostic significance in the formation of individualized

orthodontic treatment schemes.

The state of dental health among adolescents and young
people is currently of serious concern due to the growing
prevalence of anomalies in the development of teeth and
jaws. According to many clinical studies, a significant per-
centage of patients have supernumerary teeth, which can
change the configuration of the dental arches and cause
disharmony of the jaw ratio. Thus, the frequency of detection
of supernumerary teeth varies from 0.1 % to 3.8 % depending
on the population [6, 10, 22]. Some studies report even higher
rates — up to 5.6 % [15]. The presence of such structural
anomalies is often accompanied by eruption disorders, tooth
displacements and arch deformation, which directly affects
the results of orthodontic analysis.
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One of the common pathologies is retention and trans-
migration of the canines of the lower jaw. According to the
results of a systematic analysis, the frequency of retention
is about 2 %, and transmigration is recorded in 0.33 % of
cases [5]. Such displacements significantly complicate diag-
nosis and treatment, as they change not only local, but also
general morphometric ratios in the facial skull. At the same
time, diastemas, especially in the medial line of the upper
jaw, can be a consequence of both supernumerary teeth
and peculiarities of the alveolar process morphology [14].

It is known that the anterior segment of the dentition is
most vulnerable to caries and traumatic lesions, which also
affects the accuracy of linear measurements in orthodontic
analysis. A study conducted among the European population
showed that the frequency of anterior teeth lesions exceeds
28 %, and in certain age groups — up to 38 % [8]. High
incidence rates may be due to insufficient oral hygiene, mi-
crostructural features of the enamel in this area and trauma.
This is important to consider when determining the size of
the teeth for comparison with craniometric indices.

The question of the influence of jaw pathologies in
childhood and adolescence on the further growth and de-
velopment of the facial skeleton is also relevant. A large
retrospective study conducted in India found that cysts and
benign tumor-like formations are the most common among
children under 15 years of age, accounting for up to 63 %
of all cases of jaw pathologies [23]. Such processes can
deform bone tissue, change the direction of jaw growth and,
accordingly, affect the formation of the facial profile.

Itis equally important to consider the general structure of
common dental diseases, in particular caries, gingivitis and
malocclusion. In world practice, approximately 60-70 % of
school-age children have some form of occlusion disorder
[24]. This indicates the need to study normal variants of
the dentofacial structure in clinically healthy individuals in
order to have guidelines for early diagnosis of pathological
changes. X-ray analysis data, supplemented by accurate
measurements of teeth and arches, can be an effective tool
for such monitoring.

The prevalence of facial skeletal injuries, in particular
Le Fort fractures in children and adolescents, although not
a direct factor under normal conditions, can have long-term
consequences for the formation of craniofacial symmetry.
Such injuries occur with a frequency of 0.6 cases per 100
thousand people and are more often recorded in male ado-
lescents [16]. Cases of post-traumatic changes in the jaw
area emphasize the importance of a clear understanding
of the norm, including teleradiometric ratios, for qualitative
differentiation of pathology.

Thus, modern epidemiological data indicate a significant
prevalence of both normal variants and pathological changes
in the structure of the dentofacial system. The study of the
relationship between the geometry of the facial skeleton and
the size of dental elements in clinically healthy boys and girls
allows us to clarify the limits of the norm taking into account
the morphotype of the face. This knowledge is essential

for a personalized approach in orthodontics, prevention of
relapses, and optimization of treatment strategies.

The purpose of the study is to establish the features of
correlations between teleradiometric indicators of “craniofa-
cial proportions” according to the Ricketts method with the
sizes of teeth and dental arches in Ukrainian young men
and young women with physiological occlusion without and
taking into account the type of face.

Materials and methods

Primary computed tomograms of 41 Ukrainian young
men (YM) (aged 17 to 21) and 68 Ukrainian young women
(YW) (aged 16 to 20) with a physiological bite as close as
possible to orthognathic were obtained from the data bank of
the Research Center and Department of Pediatric Dentistry
of the National Pirogov Memorial Medical University, Vinnyt-
sya. All examinations of young men and young women were
conducted on the basis of the principle of voluntary informed
consent. The Bioethics Committee of the National Pirogov
Memorial Medical University, Vinnytsya (protocol No. 7 dated
8.11.2022) established that the conducted studies do not
contradict the basic bioethical norms of the Declaration of
Helsinki, the Council of Europe Convention on Human Rights
and Biomedicine (1977), the relevant provisions of the WHO
and the laws of Ukraine.

All young men and young women in the private dental
clinic “Vinintermed” and in the “Planmeca 3D Maxillofacial
Diagnostics Center” underwent teleradiography and com-
puted tomography examination using dental cone-beam
tomograph Veraviewepocs 3D Morita (Japan) and Planmeca
ProMax 3D Mid (Finland). The examination was performed
in the software shell 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 QY. In addition to the teleradiography
obtained in the standard way, teleradiography with points
marked on 3D objects, created in the 3D Slicer v5.4.0 soft-
ware, was used. Analysis and processing of telangiectasias
were performed using the licensed software OnyxCeph[1™,
version 3DPro, from Image Instruments GmbH (Germany).

Facial type was determined according to the Garson mor-
phological index [18]. The following distribution of persons
has been established: young men — 6 with a very wide face,
25 with a wide face, 9 with an average face and 1 with a nar-
row face; young women — 30 with a very wide face, 25 with a
wide face, 8 with an average face and 5 with a narrow face.

For the analysis of lateral telero-radiographs, the Ricketts
R. M. method was used [19]. We determined the following
indicators of “craniofacial relations” according to the Ricketts
method: the value of the NPog-POr angle — the angle of the
depth of the face, characterizing the position of the chin in
the sagittal plane (°); the value of the NBa-PtG angle — the
angle of the facial axis, an important component of the
analysis of the direction of growth of the lower jaw (°); the
value of the MeSgo-NPog angle — the facial cone, an im-
portant component of the analysis of the growth of the lower
jaw (°); the value of the MeSgo-POr angle — the angle that
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characterizes the inclination of the body of the lower jaw
relative to the Frankfurt plane (°); the value of the POr-NA
angle — the angle of the depth of the upper jaw, character-
izing the development of the upper jaw in the sagittal plane
(°); the value of the N-CF-A angle — the angle of the height of
the upper jaw, characterizing the development of the middle
third of the face/upper jaw in the vertical plane (°); The value
of the POr-SpP angle is the angle formed by the Po-Or and
ANS-PNS lines, characterizing the inclination of the base of
the upper jaw to the Frankfurt plane (°).

Morphometry of incisors (11 or 41 — upper or lower
central incisors, 12 or 42 — upper or lower lateral incisors),
canines (13 or 43 — upper or lower canines), premolars (14
or 44 — upper or lower first premolars, 15 or 45 — upper or
lower second premolars) and first molars (16 or 46 — upper or
lower first molars) included determination of the width (MdK,
VoK) and height (MdLK, VoLK) of the tooth crown, the width
of the dentine-enamel junction (MdC, VoC), the length of the
root (MdLR, VoLR) and the length of the tooth (MdLD) in the
mesio-distal (Md) and vestibulo-oral (Vo) directions [2, 3].

Determination of the dimensions of the dental arches
[3] included measurements of the following distances:
33_43Bugr, 13_23Bugr, VestBM, PonPr, PonM, 13_23Apx,
napx_6, dapx_6, mapex_6, 33 _43Apx, mapx_46, dapx_46,
DL_C,DL F,DL_S,GL_1,GL_2and GL_3.

Correlations were assessed in the Statistica 6.0 license
package using Spearman’s nonparametric statistics.

Results. Discussion

When analyzing the significant correlations between
teleradiometric indicators of «craniofacial proportions» ac-
cording to the Ricketts method with the sizes of the teeth
of the upper jaw in YM without taking into account the type
of face, multiple medium-strength direct correlations (r =
from 0.31 to 0.48) were found only between the value of the
POr-NA angle and the length of the root part of the lateral
incisors and the width of the cervical part of the canines in
the mesio-distal direction, the width of the coronal part of the
lateral incisors, canines and second premolars, the width of
the cervical part of the canines in the vestibulo-oral direction.
In YM without taking into account the type of face, no signifi-
cant or medium-strength non-significant relationships were
found between the sizes of the teeth of the upper jaw and
the size of the angles NBa-PtG, MeSgo-NPog, MeSgo-Por
and POr-SpP. Quantitative analysis of reliable correlations
between teleradiometric indicators of «craniofacial propor-
tions» according to the Ricketts method with the sizes of the
teeth of the upper jaw in YM without taking into account the
type of face revealed only 8 medium-strength direct correla-
tions out of 245 possible (3.27 %).

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «craniofa-
cial proportions» according to the Ricketts method with the
sizes of the teeth of the lower jaw in YM without taking into
account the type of face, only single, mainly medium-strength
direct reliable correlations were found. In YM without taking

into account the type of face, no reliable or medium-strength
unreliable correlations were found between the sizes of the
teeth of the lower jaw and the value of the MeSgo-NPog
angle. Quantitative analysis of reliable and medium-strength
unreliable correlations between teleradiometric indicators of
«craniofacial proportions» according to the Ricketts method
with the sizes of the lower jaw teeth in YM without taking into
account the type of face revealed only 12 correlations out of
245 possible (4.90 %), of which 3.27 % were reliable direct
medium-strength, 0.41 % were unreliable direct medium-
strength, 0.41 % were reliable inverse medium-strength, and
0.82 % were unreliable inverse medium-strength.

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «craniofa-
cial proportions» according to the Ricketts method with the
dimensions of the dental arches in YM without taking into
account the type of face, only single, mostly reliable, medium-
strength direct and inverse correlations were found. In YM
without taking into account the type of face, no reliable or
medium-strength unreliable correlations were found between
the dimensions of the dental arches and the value of the
POr-NA angle. Quantitative analysis of reliable and medium-
strength unreliable correlations between teleradiometric indi-
cators of «craniofacial proportions» according to the Ricketts
method with the sizes of dental arches in YM without taking
into account the type of face revealed only 8 correlations out
of 126 possible (6.35 %), of which 3.17% were reliable direct
correlations of medium strength, 2.38 % were reliable inverse
correlations of medium strength, and 0.79 % were unreliable
inverse correlations of medium strength.

When analyzing the reliable correlations between telera-
diometric indicators of «craniofacial proportions» according
to the Ricketts method with the sizes of the upper jaw teeth
in YW without taking into account the type of face, multiple
inverse correlations of medium (r= from -0.31 to -0.40) and
weak (r= from -0.25 to -0.27) strength were found between
the value of the N-CF-A angle and the width of the coronal
part of the central incisors and canines, the length of the
root part of the lateral incisors and canines in the mesiodistal
direction, the length of the root part of the lateral incisors and
canines, the width of the coronal part of the second premolars
in the vestibulo-oral direction, and the length of the canines.
Quantitative analysis of reliable correlations between telera-
diometric indicators of «craniofacial proportions» according
to the Ricketts method with the sizes of the upper jaw teeth
in YW without taking into account the type of face revealed
24 correlations out of 245 possible (9.80 %), of which 0.82 %
were direct of medium strength, 3.67 % were direct of weak
strength, 2.86 % were inverse of medium strength, and
2.45 % were inverse of weak strength.

When analyzing reliable correlations between teleradio-
metric indicators of «craniofacial proportions» according to
the Ricketts method with the sizes of the lower jaw teeth in
YW, without taking into account the type of face, multiple
straight lines of medium (r= from 0.30 to 0.32) and weak (r=
from 0.24 to 0.28) strength of correlation were found between
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the magnitude of the NPog-POr and NBa-PtG angles and the
length of the root part of the lateral incisors and canines in
the mesio-distal direction (only for the NPog-POr angle), the
width of the coronal part of the central incisors and canines
(only for the NBa-PtG angle), the length of the coronal part
of the central and lateral incisors, the width of the cervical
part of the central incisors in the vestibulo-oral direction; and
also inverse average (r= from -0.30 to -0.39) and weak (r=
from -0.24 to -0.26) correlation strength between the size of
the N-CF-A angle and the width of the coronal part of the
central and lateral incisors, canines and second premolars
in the mesio-distal direction, the width of the coronal part
of the canines in the vestibulo-oral direction, the length of
the lateral incisors. In YW, regardless of the type of face,
no significant correlations were found between the size of
the teeth of the lower jaw and the size of the MeSgo-POr
angle. Quantitative analysis of reliable correlations between
teleradiometric indicators of «craniofacial proportions» ac-
cording to the Ricketts method with the sizes of the lower
Jaw teeth in YW without taking into account the type of face
revealed 24 relationships out of 245 possible (9.80 %), of
which 1.63 % were direct of medium strength, 4.08 % were
direct of weak strength, 1.22 % were inverse of medium
strength, and 2.86 % were inverse of weak strength.

When analyzing the reliable correlations between telera-
diometric indicators of «craniofacial proportions» according
to the Ricketts method with the sizes of dental arches in
YW without taking into account the type of face, only single,
mostly direct correlations of medium strength were found.
In YW without taking into account the type of face, no reli-
able correlations were found between the sizes of dental
arches and the size of the MeSgo-POr and POr-SpP angles.
Quantitative analysis of reliable correlations between telera-
diometric indicators of «craniofacial proportions» according
to the Ricketts method with the sizes of dental arches in YW
without taking into account the type of face revealed only 9
correlations out of 126 possible (7.14 %), of which 3.17 %
were direct correlations of medium strength, 1.59 % were
direct correlations of weak strength, and 2.38 % were inverse
correlations of weak strength.

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «craniofa-
cial proportions» according to the Ricketts method with the
sizes of the teeth of the upper jaw in YM with a wide face
type, multiple medium-strength direct reliable and unreliable
(r=from 0.31 to 0.49) correlations were found between the
value of the POr-NA angle and the width of the cervical part
of the canines in the mesiodistal direction, the width of the
coronal part of the lateral incisors, canines, second premolars
and first molars, the width of the cervical part of the canines in
the vestibulo-oral direction; as well as medium-strength reli-
able and unreliable direct (r= from 0.30 to 0.45) and inverse
(r= from -0.33 to -0.43) correlations between the size of the
N-CF-A angle and the width of the cervical part of the central
and lateral incisors in the mesio-distal direction, the length
of the coronal part of the central and lateral incisors in the

vestibulo-oral direction (direct), the length of the root part of
the central and lateral incisors in the vestibulo-oral direction,
the length of the second premolars (inverse). In YM with a
wide facial type, no reliable or medium-strength unreliable
relationships were found between the sizes of the teeth of
the upper jaw and the size of the NPog-Por and MeSgo-POr
angles. Quantitative analysis of reliable and medium-strength
unreliable correlations between teleradiometric indicators of
«craniofacial proportions» according to the Ricketts method
with the sizes of the upper jaw teeth in YM with a wide face
type revealed 20 correlations out of 245 possible (8.16 %), of
which 2.45 % were reliable direct medium-strength, 2.86 %
were unreliable direct medium-strength, 0.82 % were reli-
able inverse medium-strength, and 2.04 % were unreliable
inverse medium-strength.

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «craniofa-
cial ratios» according to the Ricketts method with the sizes
of the lower jaw teeth in YM with a wide face type, multiple
medium-strength reliable and unreliable direct (r= from 0.32
to 0.44) and inverse (r= from -0.32 to -0.43) correlations were
found between the value of the POr-NA angle and the width
of the coronal part of the central and lateral incisors in the
mesio-distal direction, the width of the coronal part of the
central incisors and second premolars in the vestibulo-oral
direction (direct), the length of the coronal part of the central
incisors in the mesio-distal direction, the length of the coronal
part of the canines in the vestibulo-oral direction, the length
of the central incisors (inverse); as well as medium-strength,
mostly unreliable, direct (r= from 0.31 to 0.41) and inverse
(r=from -0.30 to -0.45) correlations between the magnitude
of the N-CF-A angle and the length of the root part of the
central and lateral incisors in the mesiodistal direction, the
length of the crown part of the central incisors and canines
in the vestibulo-oral direction (direct), the width of the crown
part of the central incisors and first molars, the length of the
crown part of the central and lateral incisors in the mesiodistal
direction, the width of the crown part of the central incisors in
the vestibulo-oral direction (inverse). Quantitative analysis of
reliable and medium-strength unreliable correlations between
teleradiometric indicators of «craniofacial proportions» ac-
cording to the Ricketts method with the sizes of the lower jaw
teeth in YM with a wide face type revealed 32 correlations
out of 245 possible (13.06 %), of which 1.63 % were reliable
direct medium-strength, 4.90 % were unreliable direct medi-
um-strength, 2.04 % were reliable inverse medium-strength,
and 4.49 % were unreliable inverse medium-strength.

When analyzing the reliable and medium-strength
unreliable correlations between teleradiometric indicators
of «craniofacial ratios» according to the Ricketts method
with the sizes of dental arches in YM with a wide face type,
multiple medium-strength inverse reliable (r=-0.42 in both
cases) and direct unreliable (r=0.30 and 0.34) correlations
were found between the value of the NPog-POr angle and
the distances DL_C and GL_1 (inverse), PonM and VestBM;
mainly direct, unreliable (r= from 0.31 to 0.33), correlations

ISSN 1817-7883

elSSN 2522-9354 2025, T. 29, Ne3

“BicHuk BiHHUYbKO20 HayioHasIbHO20 MeOUYHO20 yHisepcumemy”,

373



Correlations of teleradiometric indicators of “craniofacial proportions” according to the Ricketts method...

between the value of the NBa-PtG angle and the distances
13_23Bugr, 33_43Bugr and napx_6. In YM with a wide face
type, no reliable or medium-strength unreliable correlations
were found between the sizes of dental arches and the value
of the N-CF-A angle. Quantitative analysis of reliable and
medium-strength unreliable correlations between teleradio-
metric indicators of «craniofacial proportions» according to
the Ricketts method with the sizes of dental arches in YM with
a wide face type revealed 15 correlations out of 126 possible
(11.90 %), of which 5.56 % were unreliable direct medium-
strength, 3.17 % were reliable reverse medium-strength, and
3.17 % were unreliable reverse medium-strength.

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «craniofa-
cial ratios» according to the Ricketts method with the sizes
of the upper jaw teeth in YW with a wide face type, multiple
predominantly direct, medium-strength reliable and unreliable
(r= from 0.33 to 0.58) correlations were found between the
value of the NPog-POr angle and the width of the cervical
part of the central and lateral incisors and canines, the width
of the coronal part of the lateral incisors and canines, the
length of the root part of the lateral incisors and canines in
the mesio-distal direction, the width of the coronal part of the
canines and first molars, the width of the cervical part and
the length of the coronal part of the canines in the vestibulo-
oral direction, the length of the canines; direct reliable and
unreliable, mostly medium-strength correlations (r= from
0.31 to 0.72) between the size of the NBa-PtG angle and the
width of the coronal part of the central and lateral incisors,
canines, first and second premolars, first molars, the width
of the cervical part of the lateral incisors, the length of the
root part of the lateral incisors and canines in the mesiodistal
direction, the width of the coronal part of the canines, first
and second premolars, first molars, the width of the cervi-
cal part and the length of the root part of the canines in the
vestibulo-oral direction, the length of the canines and second
premolars; inverse of medium strength, mostly unreliable (r=
from -0.30 to -0.47), correlations between the value of the
MeSgo-NPog angle and the width of the coronal part of the
canines and first molars, the length of the root part of the
central and lateral incisors, the width of the cervical part of
the central incisors in the mesio-distal direction, the length of
the coronal part of the central incisors and canines, the width
of the coronal part of the second premolars and first molars
in the vestibulo-oral direction, the length of the central and
lateral incisors, first and second premolars; direct correla-
tions of medium strength, mostly unreliable (r= from 0.30 to
0.53) between the value of the POr-NA angle and the width
of the coronal part of the central and lateral incisors, canines
and first molars, the width of the cervical part of the central
and lateral incisors, the length of the root part of the lateral
incisors in the mesiodistal direction, the width of the coronal
part of the canines and first molars, the width of the cervical
part and the length of the coronal part of the canines in the
vestibulo-oral direction; inverse, mostly of medium strength,
reliable and unreliable (r= from -0.30 to -0.64), correlations

between the magnitude of the N-CF-A angle and the width
of the coronal part of the central incisors, canines, second
premolars and first molars, the length of the root part of the
lateral incisors and canines in the mesio-distal direction, the
width of the coronal part of the canines, second premolars
and first molars, the length of the root part of the lateral inci-
sors and canines, the width of the cervical part of the canines
in the vestibulo-oral direction, the length of the lateral inci-
sors. Quantitative analysis of reliable and medium-strength
unreliable correlations between teleradiometric indicators of
«craniofacial proportions» according to the Ricketts method
with the sizes of the upper jaw teeth in YW with a wide face
type revealed 69 correlations out of 245 possible (28.16 %),
of which 0.82 % were reliable direct strong, 6.53 % were
reliable direct medium-strength, 9.80 % were unreliable di-
rect medium-strength, 0.41 % were reliable inverse strong,
3.67 % were reliable inverse medium-strength, and 6.94 %
were unreliable inverse medium-strength.

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «cranio-
facial relations» according to the Ricketts method with the
sizes of the lower jaw teeth in YW with a wide face type,
multiple predominantly direct, medium-strength reliable and
unreliable (r= from 0.30 to 0.56) correlations were found
between the value of the NPog-POr angle and the width of
the cervical part of the central incisors and canines, the width
of the coronal part of the lateral incisors and canines, the
length of the root part of the lateral incisors and canines in
the mesio-distal direction, the width of the coronal part of the
central and lateral incisors, canines, second premolars and
first molars, the width of the cervical part of the central and
lateral incisors, the length of the coronal part of the central
and lateral incisors and canines in the in the vestibulo-oral
direction, the length of canines and second premolars; direct,
mostly medium strength, reliable and unreliable (r=from 0.30
to 0.60) correlations between the magnitude of the NBa-PtG
angle and the width of the coronal part of the central and
lateral incisors, canines, first and second premolars, first
molars, the length of the root part of the central and lateral
incisors and canines in the mesio-distal direction, the width
of the coronal part of the central and lateral incisors, canines,
first and second premolars, first molars, the width of the cervi-
cal part of the central and lateral incisors and canines, the
length of the coronal part of the lateral incisors and canines,
the length of the root part of the canines in the vestibulo-
oral direction, the length of the lateral incisors, canines, first
and second premolars; inverse of medium strength, mostly
unreliable (r= from -0.32 to -0.48), correlations between the
value of the MeSgo-NPog angle and the width of the coronal
part of the central incisors and second premolars, the length
of the root part of the lateral incisors and canines, the width
of the cervical part of the central incisors in the mesiodistal
direction, the width of the coronal and cervical parts and the
length of the root part of the lateral incisors in the vestibulo-
oral direction, the length of the central and lateral incisors,
canines and first premolars; direct correlations of average
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strength are unreliable (r= from 0.31 to 0.39) between the
value of the POr-NA angle and the width of the coronal part
of the central and lateral incisors, canines, second premolars
and first molars, the width of the cervical part of the central
and lateral incisors and canines in the mesio-distal direction,
the width of the cervical part of the central incisors, the length
of the coronal part of the lateral incisors in the vestibulo-oral
direction; inverse medium-strength, mostly significant (r=
from -0.32 to -0.55) correlations between the size of the N-
CF-A angle and the width of the coronal part of the lateral
incisors, canines, first and second premolars, first molars in
the mesio-distal direction, the length of the root part of the
central and lateral incisors, the width of the cervical part of
the lateral incisors and canines, the width of the coronal part
of the canines in the vestibulo-oral direction, the length of the
lateral incisors. In YW with a wide facial type, no significant
or medium-strength non-significant correlations were found
between the dimensions of the lower jaw teeth and the size
of the POr-SpP angle. Quantitative analysis of reliable and
medium-strength unreliable correlations between teleradio-
metric indicators of «craniofacial proportions» according to
the Ricketts method with the sizes of the lower jaw teeth in
YW with a wide face type revealed 80 correlations out of
245 possible (32.65 %), of which 0.41 % were reliable direct
strong, 7.35 % were reliable direct medium-strength, 14.29 %
were unreliable direct medium-strength, 4.49 % were reli-
able inverse medium-strength, and 6.12 % were unreliable
inverse medium-strength.

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «cranio-
facial ratios» according to the Ricketts method with the
sizes of dental arches in YW with a wide face type, multiple
medium-strength, mostly direct, reliable and unreliable (r=
from 0.30 to 0.50) correlations were found between the value
of the NBa-PtG angle and the distances mapx_46, dapx_46,
DL_C, DL_F and DL_S; medium-strength, mostly unreliable,
inverse (r=-0.34 and -0.54) and direct (r=0.36 and 0.39) cor-
relations between the value of the MeSgo-POr angle and
the distances DL_C and DL_F (inverse), napx_6 and GL_3
(direct); medium strength, mostly direct, unreliable (r= from
0.31 to 0.35) correlations between the POr-NA angle and the
DL_C, DL_F and DL_S distances. In YW with a wide face
type, no reliable or medium strength unreliable correlations
were found between the sizes of the dental arches and the
POr-SpP angle. Quantitative analysis of reliable and medium
strength unreliable correlations between teleradiometric
indicators of «craniofacial ratios» according to the Ricketts
method with the sizes of the dental arches in YW with a
wide face type revealed 20 correlations out of 126 possible
(15.87 %), of which 1.59 % reliable direct of medium strength,
7.94 % unreliable direct of medium strength, 3.97 % reliable
inverse of medium strength, 2.38 % unreliable inverse of
medium strength.

When analyzing the reliable and medium-strength un-
reliable correlations between teleradiometric indicators of
«craniofacial proportions» according to the Ricketts method

with the sizes of the teeth of the upper jaw in YW with a very
wide face type, multiple medium-strength direct reliable and
unreliable (r=from 0.33 to 0.41) correlations were found only
between the magnitude of the POr-NA angle and the length of
the root part of the central incisors and canines in the mesio-
distal direction, the length of the coronal part of the central
incisors, the width of the coronal part of the second premo-
lars in the vestibulo-oral direction, and the length of the first
premolars. In YW with a very wide face type, no reliable or
medium-strength unreliable correlations were found between
the sizes of the teeth of the upper jaw and the magnitude
of the NBa-PtG angle. Quantitative analysis of reliable and
medium-strength unreliable correlations between teleradio-
metric indicators of «craniofacial proportions» according to
the Ricketts method with the sizes of the upper jaw teeth in
YW with a very wide facial type revealed 17 correlations out
of 245 possible (6.94 %), of which 2.45 % were reliable direct
medium-strength, 1.22 % were unreliable direct medium-
strength, 0.41 % were reliable inverse medium-strength, and
2.86 % were unreliable inverse medium-strength.

When analyzing reliable and medium-strength unreliable
correlations between teleradiometric indicators of «craniofa-
cial proportions» according to the Ricketts method with the
sizes of the lower jaw teeth in YW with a very wide facial type,
multiple medium-strength inverse, mostly unreliable (r= from
-0.31 t0 -0.36) correlations were found between the value of
the MeSgo-POr angle and the length of the root part of the
canines, the width of the coronal part of the first premolars in
the mesiodistal direction, the width of the cervical part of the
lateral incisors, the length of the root part of the canines in the
vestibulo-oral direction, the length of the canines; medium-
strength inverse, mostly unreliable (r= from -0.32 to -0.46)
correlations between the magnitude of the N-CF-A angle and
the width of the coronal part of the central and lateral inci-
sors and canines, the length of the root part of the canines in
the mesio-distal direction, the length of the canines; mainly
inverse, moderately unreliable (r= from -0.30 to -0.36) cor-
relations between the magnitude of the POr-SpP angle and
the length of the coronal part of the central incisors, the width
of the coronal part of the first premolars in the mesio-distal
direction, the length of the root part of the central incisors
and canines in the vestibulo-oral direction, the length of the
central incisors. In YW with a very wide facial type, no reliable
or moderately unreliable correlations were found between
the dimensions of the lower jaw teeth and the magnitude of
the NPog-POr angle. Quantitative analysis of reliable and
medium-strength unreliable correlations between teleradio-
metric indicators of «craniofacial proportions» according to
the Ricketts method with the sizes of the lower jaw teeth in
YW with a very wide facial type revealed 24 correlations out
of 245 possible (9.80 %), of which 0.82 % were reliable direct
medium-strength, 2.04 % were unreliable direct medium-
strength, 1.22 % were reliable inverse medium-strength, and
5.71 % were unreliable inverse medium-strength.

When analyzing reliable and medium-strength unreli-
able correlations between teleradiometric indicators of
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«craniofacial proportions» according to the Ricketts method
with the sizes of dental arches in YW with a very wide face
type, multiple medium-strength, mostly inverse reliable (r=
from -0.34 to -0.49), correlations between the magnitude of
the POr-NA angle and the distances VestBM, 13_23Bugr,
33_43Bugr, 33_43Apx, mapx_46, dapx_46 and GL_3 were
found. Quantitative analysis of reliable and medium-strength
unreliable correlations between teleradiometric indicators of
«craniofacial proportions» according to the Ricketts method
with the sizes of dental arches in YW with a very wide face
type revealed 17 correlations out of 126 possible (13.49 %),
of which 1.59 % were reliable direct medium-strength, 3.17 %
were unreliable direct medium-strength, 6.35 % were reli-
able inverse medium-strength, and 2.38 % were unreliable
inverse medium-strength.

Cephalometric parameters show marked differences de-
pending on the facial morphotype. For example, in a study of
a population from Southeast Asia, it was found that individu-
als with a mesofacial type are characterized by a moderate
increase in the lower anterior facial height and gnathic angle,
while in dolichofacial types a statistically significant increase
in this indicator was observed (p<0.05) [21]. Such differences
directly affect the parameters of the dental arches - patients
with an elongated face often show narrowing of the arches,
as well as displacement of the frontal segment. Modeling of
the transverse dimensions of the jaws in girls with a wide
face type showed strong correlations between the width of
the nasal part of the face, the Wits index and the transverse
parameters of the lower jaw (r = 0.68, p < 0.01) [17].

These patterns are also supported by data on the influ-
ence of ethnicity on the ratio of soft tissue and bone struc-
tures. For example, a comparison of cephalometric norms
of the Kurdish population in Iran showed a lower depth of
the facial profile compared to Iranians from the central re-
gion, with a pronounced shift of the soft tissue point A and
lower values of the nasolabial angle (p < 0.01) [9]. Northern
Viethnamese were found to have a shorter anterior facial
height and a lower inclination of the upper incisors than
representatives of the Caucasian race (p < 0.05) [7]. Thus,
the ethnic factor is an important variable in the calculation
of cephalometric norms, which should be adapted to the
local population.

Individual relationships between bone structures and soft
tissues of the face are also important for the formation of a
holistic morphofunctional model. In a three-dimensional study
of the correlations of soft tissue and bone elements of the
lower third of the face, a high level of agreement was found
between the thickness of the chin and the position of the
lower incisors in the sagittal plane (r = 0.74, p<0.001) [11].
In other works, a direct relationship was found between the
position of the upper incisors and the thickness of the soft
tissues in the anterior segment: with vestibular inclination
of the incisors, tissue thickening in the nasolabial triangle
is observed [13].

In European populations, cephalometric standards also
show variability. In Polish boys, for example, the average

values of the ANB angle were 2.4°, indicating moderate
prognathia of the upper jaw, while in girls it was 3.1° [12].
In a study of norms for the Iranian population, it was found
that in men the facial angle was on average 1.8° smaller
than in women (p<0.01), indicating sex differences in the
harmonization of the facial profile [1].

A number of works have focused on modeling the rela-
tionships between teleradiometric and odontometric charac-
teristics. For example, a regression analysis conducted in a
sample of Ukrainian youth demonstrated that the length of
the anterior part of the skull and the depth of the supramental
fossa have a high prognostic potential for the width of the
dental arch in the frontal segment (coefficient of determina-
tion R? = 0.65) [4]. This allows for the formation of adapted
norms for orthodontic prediction, especially in an individual
approach to patients with different face shapes.

A significant role in the construction of an orthodontic
strategy is also played by the subjective assessment of facial
aesthetics. In particular, a study that combined subjective
analysis with objective cephalometric data found that the
perception of facial harmony was most strongly correlated
with the position of the upper incisors and the inclination
of the facial axis (r = 0.66, p<0.05) [20]. This indicates the
importance of taking into account individual variants in the
diagnosis and planning of interventions.

Summarizing the above, it can be stated that teleradio-
metric parameters according to the Ricketts method have a
complex multifactorial dependence on the anatomical struc-
ture of the face, ethnic origin, morphotype, tooth position and
soft tissue characteristics. The study of these correlations in
the Ukrainian population of boys and girls with physiological
occlusion, taking into account the type of face, is a scientifi-
cally sound step towards the formation of national standards
that will contribute to the improvement of diagnostic and
therapeutic approaches in orthodontics.

Conclusions and prospects for further
development

1. In Ukrainian YM and YW with physiological occlusion
without taking into account and taking into account the type
of face, the features of multiple reliable and medium-strength
unreliable relationships between teleradiometric indicators of
«craniofacial proportions» according to the Ricketts method
and the sizes of teeth and dental arches were established.
The number and strength of such correlations increases
when divided into facial types (most pronounced in YW with
a wide face type).

2. In terms of the strength, number and direction of reli-
able and medium-strength unreliable correlations in Ukrai-
nian YM and YW with physiological occlusion, both without
taking into account the type of face and in representatives
with a wide face type, pronounced manifestations of sexual
dimorphism of relationships between teleradiometric indica-
tors of «craniofacial proportions» according to the Ricketts
method and computed tomography sizes of teeth and dental
arches were established.
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In further studies, it is planned to study the features and
gender differences of correlations between teleradiometric
indicators of «internal structures» according to the Ricketts
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KOPENAUIl TENEPEHTTEHOMETPUYHUX MOKA3HUKIB YEPEMNHO-NULUEBUX CMNIBBIOAHOLWEHbL 3A METOAOM RICKETTS

13 PO3MIPAMM 3YEIB | 3YEHUX AYT B YKPATHCbKUX IOHAKIB | BIBYAT 13 ®I310110MNYHUM NPUKYCOM BE3 TA 3
YPAXYBAHHAM TUMNY OBNN444

Bpoubkuti H. O., Amumpiee M. O., lMonoe M. B., fydik O. I1., Asikoea O. B., lyHac I. B.

AHoTauif. JocnidxeHHs 83aeM038’53Ki8 M cmpykmypHUMU Napamempamu 1uL4eeo2o ckeslema ma 000HMOoMempuUYHUMU
Xapakmepucmukamu € 8axnugum 05151 PO3yMiHHSI iHOugidyanbHuUx ocobriugocmeli 6ydosu wienenHo-nuyeesoi OinsHku. Memoduku
padionoeiyHo20 aHanidy 3abesnedyyoms MOYHy OUIHKY aHamoMiYHUX Crlie8iOHOWEeHb, W0 8u3Ha4yarome 2apMOHIr0 Mpoginto ma
rosnoxeHHs1 wesnern. BooHoyac aHmpornomempuyHi ocobnueocmi, 30kpema ¢hopma obnuyysi, MOXymb iCMOMHO ernsugeamu Ha
Crig8iOHOWeEHHS1 MK po3mipamu 3ybis i gpopmoro 3yOHUX Oye. BusuyeHHss makux 3akoHoMmipHocmel y npedcmasHuUKie Mosio0020
8iky 6e3 namonoeili MpuKycy crnpusimume onmumisauii diazHocmuKku ma rniaHyeaHHs JikyeaHHs1 8 opmodoHmii. Memoro docrii-
OXeHHs1 6yrno su3Ha4YeHHs1 ocobnugocmel Kopensauit MK mesiepeHmaeHoOMempuUYHUMU OKa3HUKaMmu YepernHo-uyesux criggio-
HoweHb 3a Memodom Ricketts i3 poamipamu 3ybis i 3ybHUX y2 8 yKpaiHCbKUX roHaKie i die4am i3 ¢hizionozidHuUM npukycom 6es ma
3 ypaxysaHHsaM murly 0bsuyys. [1poeedeHo 8U3HaYeHHSI KOMIT'IomepHO-momozpagiyHUx po3mipie 3ybie, 3yOHUX Oye i MOKa3HUKIg
yepenHo-nuyesux crigsioHoweHb 3a Mmemodom Ricketts (kymu NPog-Por, NBa-PtG, MeSgo-NPog, MeSgo-Por, POr-NA, N-CF-A
ma POr-SpP) 3 ompumaHux i3 6aHKy daHux Haykogo-00CiOHO20 ueHmpy ma Kkaghedpu cmomamosogzii 0ums4o20 8iKy BiHHUUbK020
HayioHaibHo20 Medu4YHo20 yHisepcumemy im. M. I. lMupozosa komn’tomepHuUx momozpam 41 ykpaiHcbko20 toHaka ma 68 disyam i3
¢hizionoziqHum npukycom. Im makox eusHaqunu muru 0671uyyst 3a FapcoHom. OUiHKY Kopensauiti MiX MoKasHUKamMU YepenHO-rUyesux
criisgiOHoWweHb 3a Memodom Ricketts i komm’tomepHo-momoepacghidHumMu po3mipamu 3ybie i 3ybHux dye 8 roHakie i diedam 6e3 ma
3 ypaxysaHHaM murly 0bnu4ys nposedeHo y niyeHsitiHomy nakemi Statistica 6.0 3a 0ornomozor Herapamempu4yHoOi cmamucmu-
ku CniipmeHa. YHacniook aHasnizy 00CcmoeipHUX i cepedHbOI cunu HeOOCMOBIPHUX KOPENsyiti MiXXK mesiepeHmaeHoOMempuUYyHUMU
rmoka3HuKamu YeperHo-nuyesux criggioHoweHb 3a Memodom Ricketts i3 posmipamu 3ybig i 3ybHUX Oy2 8CMaHO8/1eHO. 8 OHaKI8
i disyam 6e3 ypaxysaHHs murny obnu4ys — 8idrnosioHo 3,27 % i 9,80 % 3e’s3kie i3 po3mipamu 3ybis eepxHboi wenenu, 4,90 % i
9,80 % — i3 po3mipamu 3ybie HUXHbOI wenenu ma 6,35 % i 7,14 % — i3 poamipamu 3ybHux dye; 8 toHakKie i dig4am i3 WUPOKUM
murnom 0651u44si — 8idnoeioHo 8,16 % i 28,16 % 3e’a3kie i3 po3mipamu 3ybie eepxHboi wienenu, 13,06 % i 32,65 % — i3 po3mipamu
3ybie HUxHbOI wenenu ma 11,90 % i 15,87 % — i3 po3mipamu 3y6HuUX Oye; y dig4am i3 Oyxe wupoKum murom obnuyys — 6,94 %
38’a3kig i3 poamipamu 3ybie eepxHboi wienenu, 9,80 % — i3 po3mipamu 3ybie HUXHBLOI wenenu ma 13,49 % — i3 posmipamu 3y6HUX
Odye. B ycix epynax toHakie i dig4am 3a Cusiok, KiflbKicmio ma HanpsiMom O0CmosipHUX | cepeOHbOI curiu HeAoCMOo8IpHUX Kopensauit
8CMaHOoBIIeHI 8UPaXeEHI MPosisU cmameao20 OUMOPhi3My 38’S3Kie MK mesiepeHmaeHOMempPUYHUMU rMoKa3HUKaMu YepernHo-u-
uesux criigsioHoweHb 3a Mmemodom Ricketts ma koM’ rtomepHo-momozpaghidHuMu poamipamu 3ybie i 3ybHux Oye.

KnrouoBi cnoBa: cmomamornozisi, menepeHmaeHOMempisi NOKa3HUKIE YepernHo-nuyesux criggioHoweHs 3a Memodom Ricketts,
MOpghoMempisi KOMITIomepHo-momoepagiyHUX po3smipie 3y6is i 3ybHUX Oy2, Kopenauyil, ykpaiHcbKi oHaku ma die4yama, ¢pisionoaidHull
npukyc, murn obruyysi.
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