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Annotation. The increasing prevalence of orthodontic pathology among adolescents necessitates a deeper analysis of morpho-
logical factors influencing the formation of the dentofacial system. Studying the relationships between maxillofacial structures and
the dimensions of the dental arches taking into account the type of face is an important step towards early diagnosis and prevention
of occlusion disorders. The aim of the study was to establish the features of correlations between «skeletal and dento-skeletal»
teleradiometric indicators according to the Ricketts method with the dimensions of teeth and dental arches in Ukrainian young men
and young women with physiological occlusion without and with the type of face. In 41 Ukrainian young men and 68 Ukrainian
young women with physiological occlusion without and with Garson’s facial type, teleradiometric «skeletal and dento-skeletal»
parameters were determined by the Ricketts method (distances A-NPog, 6u-PTV, 1I-APog, 1u-APog, Xi-OcP and angles ANS-Xi-
PM, Mand1-APog, Max1-APog), computed tomography dimensions of teeth and dental arches. Correlations between «skeletal and
dento-skeletal» teleradiometric parameters and computed tomography dimensions of teeth and dental arches were assessed in the
licensed package «Statistica 6.0» using nonparametric Spearman statistics. When analyzing reliable and medium-strength unreli-
able correlations between «skeletal and dento-skeletal» teleradiometric indicators according to the Ricketts method with the sizes
of teeth and dental arches, it was established: in young men and young women, regardless of facial type, there were, respectively,
7.14 % (mostly direct medium-strength reliable) and 8.93 % (mostly direct medium- and weak-strength reliable) relationships with
the sizes of teeth of the upper jaw, 6.79 % (mostly direct medium-strength reliable) and 11.07 % (mostly direct weak- and medium-
strength reliable) relationships with the sizes of teeth of the lower jaw, and 9.03 % (mostly direct medium-strength reliable) and
19.44 % (mostly direct medium-strength reliable) with the sizes of dental arches; in young men and young women with a wide face
type — respectively 12.86 % (mainly direct average strength unreliable) and 21.07 % (mainly direct average strength unreliable,
inverse average strength reliable and unreliable) connections with the sizes of the teeth of the upper jaw, 15.36 % (mainly direct
and inverse average strength unreliable) and 27.14 % (mainly inverse and direct average strength unreliable) connections with
the sizes of the teeth of the lower jaw and 19.44 % (mainly inverse and direct average strength unreliable) and 24.31 % (mainly
direct and inverse average strength reliable and unreliable) with the sizes of the dental arches; in young women with a very wide
face type — 14.64 % (evenly direct and inverse average strength reliable and unreliable) connections with the sizes of the teeth
of the upper jaw, 13.93 % (mostly inverse average strength reliable and unreliable) connections with the sizes of the teeth of the
lower jaw and 27.78 % (mostly inverse average strength reliable and unreliable) with the sizes of the dental arches. In Ukrainian
young men and young women 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 the connections between «skeletal and dento-skeletal»
teleradiometric indicators according to the Ricketts method and computed tomography sizes of the teeth and dental arches were
established.

Keywords: dentistry, teleradiometry of «skeletal and dento-skeletal» indicators according to the Ricketts method, computed tomog-
raphy sizes of teeth and dental arches, correlations, Ukrainian young men and young women, physiological occlusion, facial type.

Introduction

Orthodontic pathology occupies one of the leading places
among diseases of the dentofacial system in children and
adolescents, and its prevalence continues to grow worldwide.
Epidemiological studies indicate a high frequency of occlusal
anomalies, which are formed in childhood and often require
specialized intervention. For example, in Slovenia, more than
66 % of schoolchildren have some form of malocclusion,
which indicates the scale of the problem even in countries
with well-organized preventive programs [6]. A similar trend
is observed in other regions: among Chinese orthodontic
patients, a study by G. X. L. Chan et al. [4] found that class

| skeletal relationships occur in 65.8 % of cases, class Il in
25.7 %, and class Il in 8.5 %, with a significant proportion of
cases accompanied by various dental anomalies.
Dentomaxillofacial anomalies are often multifactorial,
involving both hereditary and environmental influences, as
well as morphological features of the maxillofacial apparatus.
In patients with different facial types, these features may
manifest themselves differently in the form of morphometric
changes that are clearly recorded during teleradiographic
examination. The Ricketts technique, which is one of the
leading methods for assessing craniofacial parameters,
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allows you to quantitatively describe the spatial relation-
ships between the jaws, teeth and facial skeleton, which is
important both for diagnosis and for predicting the course of
orthodontic treatment.

A significant number of dental anomalies, including reten-
tion, displacement, edentia and hyperdontia, are often de-
tected during routine orthodontic examination on radiographic
images [9]. For example, in a study of orthodontic patients
in South India, the most common dental anomalies were
retention (6.9 %), hypodontia (4.8 %), and canine displace-
ment (3.6 %) [18]. Similar results were obtained in the work
of S. Jain and S. Debbarma [11], who indicated that more
than 10 % of orthodontic patients had canine developmental
anomalies, including ectopia and retention.

Among the anomalies that are of particular clinical impor-
tance, retention of the upper canines should be highlighted.
According to a study conducted in a region of Sweden with an
implemented systematic preventive program, the incidence of
retention of the upper canines was 2.5 %, which confirms the
effectiveness of early detection and interceptive treatment [12].

The increase in the incidence of dental anomalies and
pathologies is also explained by the wider use of panoramic
and cephalometric radiography. The patient’s age is a critical
factor in deciding whether to perform a radiographic exami-
nation, as the frequency of anomalies increases with age,
peaking in adolescence [13]. In addition, a large proportion
of orthodontic patients have concomitant dental pathologies,
including pathological tooth migration, especially in patients
with chronic periodontitis. In such individuals, the relationship
between the morphometric parameters of the jaw and teeth
undergoes changes, which further complicates the diagnosis
[24]. This once again emphasizes the need for the use of
objective instrumental methods that allow not only to assess
the current condition, but also to predict possible complica-
tions of orthodontic treatment.

In clinical practice, it is important not only to detect exist-
ing anomalies, but also to plan treatment correctly, taking
into account the individual anatomical features of the patient.
The use of detailed analysis of dental and skeletal param-
eters allows determining the optimal therapeutic approaches
depending on the type of anomaly [20]. This approach is
particularly effective in populations with a high incidence of
developmental anomalies, as shown in the studies of G. Pal-
likaraki and colleagues [16]: in Greek adolescents, more
than 23 % had various dental anomalies, often combined
with skeletal developmental disorders.

Thus, current studies convincingly demonstrate the
need for a comprehensive approach to the assessment of
orthodontic status, including both clinical and radiographic
examination with the involvement of facial typology.

The purpose of the study — establishing the features of
correlations between «skeletal and dento-skeletal» telera-
diometric indicators 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 tomography scans of 41 Ukrainian
young men (YM) (aged 17 to 21) and 68 Ukrainian young
women (YW) (aged 16 to 20) with physiological occlusion
were obtained from the data bank of the Research Center
and Department of Pediatric Dentistry of the National Pirogov
Memorial Medical University, Vinnytsya. All examinations of
young men and young women were conducted on the basis
of the principle of voluntary informed consent. The study was
carried out within the framework of the research work of the
Department of Pediatric Dentistry of the National Pirogov
Memorial Medical University, Vinnytsya «Development and
improvement of individual methods of diagnosis, treatment
and prevention of dental anomalies, caries and its compli-
cations in children and adolescents», state registration No.
0120U105689. The Bioethics Committee of the National
Pirogov Memorial Medical University, Vinnytsya (protocol
No. 7 dated 11/8/2022) established that the conducted re-
search does not contradict the basic bioethical norms of the
Declaration of Helsinki, the Council of Europe Convention
on Human Rights and Biomedicine (1977), relevant WHO
provisions, and the laws of Ukraine.

Teleradiography and computed tomography studies were
performed at the private dental clinic «Vinintermed» and at
the «Planmeca 3D Maxillofacial Diagnostics Center» using a
dental cone-beam tomograph Veraviewepocs 3D Morita (Ja-
pan) and Planmeca ProMax 3D Mid (Finland) in the software
shells 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 software, was used.
Analysis and processing of telangiectasias were performed
using the licensed software OnyxCeph®*™ version 3DPro,
from Image Instruments GmbH (Germany).

For the analysis of lateral cephalometric radiographs,
the Ricketts R. M. method was used [19]. According to the
Ricketts R. M. method, we determined the following «skeletal
and dento-skeletaly indicators [2, 3] — A-NPog distance (mm),
6u-PTV distance (mm), 1I-APog distance (mm), 1u-APog
distance (mm), Xi-OcP distance (mm), ANS-Xi-PM angle (°),
Mand1-APog angle (°), Max1-APog angle (°).

Morphometry of incisors, canines, premolars and first
molars included determination of the width and height of the
tooth crown, the width of the dentine-enamel border, the length
of the root and the length of the tooth in the mesio-distal and
vestibulo-oral directions [2, 3].

Measurement of the dimensions of the dental arches [3]
included: in the transverse plane — the distances between
the canine eruption cusps on the lower (33_43Bugr) and
upper (13_23Bugr) jaws, the vestibular medial cusps of
the first molars (VestBM) of the upper jaw, the premolar
(PonPr) and molar (PonM) points behind Pon, on the upper
jaw the distances between the canine root tips (13_23Apx),
between the tips of the medial (napx_6), distal (dapx_6)
and palatal (mapex_6) roots of the first large canines, and
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on the lower jaw the distances between the canine root tips
(33_43Apx), between the tips of the medial (mapx_46) and
distal (dapx_46) first large canines; in the sagittal plane — the
distances between the incisal point and the midpoints of the
canine (DL_C), premolar (DL_F) and molar (DL_S) lines; in
the vertical plane — the distances of the occlusal plane from
the palate at the level of the canine (GL_1), premolar (GL_2)
and molar (GL_3) lines.

Facial type was determined according to the Garson mor-
phological index [17]. The following distribution of faces was
established: young men — 6 with a very wide face, 25 with a
wide face, 9 with an average face and 1 with a narrow 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.

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

Results. Discussion

The following multiple average-strength, mostly direct reli-
able, and unreliable relationships were established between
«skeletal and dento-skeletal» teleradiometric indicators 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 — direct (r = from 0.30 to 0.44) between the value of the
A-NPog distance and the width of the crown of the lateral
incisors, canines and second premolars, the width of the
dentino-enamel border of the canines in the vestibulo-oral
direction, the length of the canine root in the mesio-distal
direction, and also, mostly direct (r = from 0.30 to 0.49),
between the value of the Xi-OcP distance and the length
of the root of the central incisors and canines, the width
of the dentino-enamel border of the central incisors in the
mesio-distal direction and the length of the central incisors.
In YM, regardless of facial type, no significant or moderately
significant correlations were found between the size of the
maxillary teeth and the Mand1-APog angle. Quantitative
analysis of significant and moderately significant correla-
tions between «skeletal and dento-skeletal» teleradiometric
indices according to the Ricketts method with the size of the
maxillary teeth in YM, regardless of facial type, revealed 20
relationships out of 280 possible (7.14 %), of which 4.64 %
were direct relationships of moderate significance, 2.14 %
were direct relationships of moderate significance, and
0.36 % were inverse relationships of moderate significance.

Multiple average direct reliable relationships (r= from
0.34 to 0.45) between «skeletal and dento-skeletal» telera-
diometric indicators according to the Ricketts method with
the dimensions of the mandibular teeth in YM without taking
into account the type of face were found only between the
value of the 6u-PTV distance and the width of the dentino-
enamel border of the central and lateral incisors, the width of
the crown of the central incisors in the mesiodistal direction,
the width of the crown of the central incisors and first pre-
molars in the vestibulo-oral direction. In young men without
taking into account the type of face, no reliable or average
unreliable relationships were found between the dimensions

of the mandibular teeth and the value of the Mand1-APog
angle. Quantitative analysis of reliable and medium-strength
unreliable correlations between «skeletal and dento-skeletal»
teleradiometric indicators according to the Ricketts method
with the sizes of the lower jaw teeth in YM without taking
into account the type of face revealed 19 relationships out
of 280 possible (6.79 %), of which 5.00 % direct medium-
strength reliable, 0.71 % direct medium-strength unreliable,
0.71 % reverse medium-strength reliable and 0.36 % reverse
medium-strength unreliable.

The following multiple average strength, mostly direct,
reliable and unreliable relationships were established be-
tween «skeletal and dento-skeletal» teleradiometric indica-
tors according to the Ricketts method with the dimensions of
the dental arches in YM without taking into account the type
of face — direct (r = from 0.30 to 0.42) between the value of
the A-NPog distance and the distances 13_23Apx, DL_C,
DL_S and GL_1, and also, mostly direct (r = from 0.31 to
0.41), between the value of the ANS-Xi-PM angle and the
distances mapx_46, dapx_46 and GL_2. In YM without taking
into account the type of face, no reliable or average strength
unreliable relationships were found between the dimensions
of the dental arches and the value of the distances 1I-APog
and Xi-OcP. Quantitative analysis of reliable and medium-
strength unreliable correlations between «skeletal and
dento-skeletal» teleradiometric indicators according to the
Ricketts method with the dimensions of dental arches in YM
without taking into account facial type revealed 13 relation-
ships out of 144 possible (9.03 %), of which 5.56 % of direct
medium-strength reliable, 2.08 % of direct medium-strength
unreliable, and 1.39 % of inverse medium-strength unreliable.

The following multiple reliable, mostly direct, medium and
weak connections were established between «skeletal and
dento-skeletal» teleradiometric indicators according to the
Ricketts method with the sizes of the teeth of the upper jaw
in YW without taking into account the type of face —direct (r =
from 0.25 to 0.37) between the value of the 6u-PTV distance
and the length of the root of the lateral incisors and canines,
the width of the crown of the canines in the mesio-distal
direction, the length of the canines, as well as between the
value of the 1u-APog distance or the Max1-APog angle and
the width of the crown of the central incisors, first and second
premolars in the mesio-distal direction, the length of the root
of the central incisors (only with the 1u-APog distance), the
width of the crown of the second premolars (only with the
1u-APog distance), the width of the dentine-enamel border
of the lateral incisors and canines incisors (only with the
Max1-APog angle) in the vestibulo-oral direction; inverse (r=
from -0.32 to -0.36) and direct (r= 0.26 and 0.27) between
the size of the Xi-OcP distance and the height of the crown
of the central incisors and canines, the width of the crown of
the second premolars in the mesio-distal direction (inverse),
the length of the root of the central incisors in the mesio-distal
direction, the height of the crown of the central incisors in
the vestibulo-oral direction (direct). In YW, regardless of the
type of face, no significant relationships were found between
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the sizes of the teeth of the upper jaw and the size of the
A-NPog distance. Quantitative analysis of significant correla-
tions between «skeletal and dento-skeletal» teleradiometric
indicators according to the Ricketts method with the sizes
of the upper jaw teeth in YW without taking into account the
type of face revealed 25 relationships out of 280 possible
(8.93 %), of which 4.29 % were direct of medium strength,
3.21 % were direct of weak strength, 1.07 % were inverse of
medium strength and 0.36 % were inverse of weak strength.

The following multiple reliable, mostly direct, medium
and weak connections were established between «skeletal
and dento-skeletal» teleradiometric indicators according to
the Ricketts method with the sizes of the lower jaw teeth in
YW without taking into account the type of face — direct (r =
from 0.25 to 0.38) between the values of the distances 1I-
APog, 1u-APog or the Mand1-APog angle and the width of
the crown and dentino-enamel border of the central incisors,
the width of the crown of the second premolars (except for
the Mand1-APog angle) and the first molars (except for the
1u-APog distance) in the mesio-distal direction, the width of
the crown and dentino-enamel border of the lateral incisors
in the mesio-distal direction and the width of the dentino-
enamel border of the central incisors in the vestibulo-oral
direction (only for the distance 1u-APog), the width of the
crown of the first molars in the vestibulo-oral direction (only
for the Mand1-APog angle), as well as between the value of
the 6u-PTV distance and the width of the crown, the length
of the root of the lateral incisors and canines in the mesio-
distal direction, the width of the dentino-enamel border of
the central incisors and the height of the crown of the lateral
incisors in the vestibulo-oral direction, the length of the
canines; inverse (r= from -0.26 to -0.35) and direct (r= 0.25
and 0.33) between the value of the Xi-OcP distance and the
width of the crown of the central incisors and canines, the
width of the dentino-enamel border of the central incisors in
the vestibulo-oral direction (inverse), the length of the root
of the canines in the vestibulo-oral direction, the length of
the canines (direct). Quantitative analysis of reliable correla-
tions between «skeletal and dento-skeletal» teleradiometric
indicators according to the Ricketts method with the sizes
of the lower jaw teeth in YW without taking into account the
type of face revealed 31 relationships out of 280 possible
(11.07 %), of which 3.57 % were direct of medium strength,
5.36 % were direct of weak strength, 1.07 % were inverse of
medium strength and 1.07 % were inverse of weak strength.

The following multiple reliable direct and inverse, mostly
medium-strength, relationships were established between
«skeletal and dento-skeletal» teleradiometric indicators ac-
cording to the Ricketts method with the sizes of dental arches
in YW without taking into account the type of face — mainly
direct (r= from 0.24 to 0.59), and inverse (r= from -0.25 to
-0.57) between the values of the distances 1I-APog, 1u-APog
or the angles Mand1-APog, Max1-APog and the distances
DL_C, DL_F, DL_S (direct), GL_1 (inverse, except for the
angle Mand1-APog), and only between the value of the angle
Mand1-APog and the distances 13_23Apx, dapx_6 and ma-

pex_6; and also between the value of the A-NPog distance
and the distances DL_F and DL_S (direct), 13_23Bugr,
33_43Apx, mapx_46 and dapx_46 (inverse). In YW, regard-
less of the type of face, no significant relationships were found
between the dimensions of the dental arches and the value
of the 6u-PTV distance. Quantitative analysis of significant
correlations between «skeletal and dento-skeletal» telera-
diometric indicators according to the Ricketts method with
the dimensions of the dental arches in YW, regardless of the
type of face, revealed 28 relationships out of 144 possible
(19.44 %), of which 10.42 % were direct of medium strength,
2.08 % were direct of weak strength, 3.47 % were reverse of
medium strength and 3.47 % were reverse of weak strength.

The following multiple medium-strength, mostly direct,
unreliable, relationships were established between «skeletal
and dento-skeletal» teleradiometric indicators according to
the Ricketts method with the sizes of the teeth of the upper
jaw in YM with a wide facial type — mostly direct (r= from 0.30
to 0.53), between the values of the 6u-PTV, 1I-APog and
1u-APog distances and the width of the crown and dentino-
enamel border of the lateral incisors in the vestibulo-oral di-
rection, the width of the crown of the canines, first and second
premolars and first molars in the vestibulo-oral direction (only
for the 6u-PTV distance), the length of the canine root in the
vestibulo-oral direction (only for the 1I-APog and 1u-APog
distances), the length of the first premolars (only for the 1I-
APog distance); between the value of the Mand1-APog angle
and the height of the crown of the central incisors and canines
in the vestibulo-oral direction, the length of the root of the
lateral incisors in the mesio-distal direction, the length of the
first premolars; between the value of the Max1-APog angle
and the length of the root of the central and lateral incisors,
the width of the dentino-enamel border of the lateral incisors
in the vestibulo-oral direction, the height of the crown of the
lateral incisors in the mesio-distal direction; as well as direct
(r= from 0.30 to 0.45) and inverse (r= from -0.38 to -0.46)
relationships between the Xi-OcP distance and the width of
the dentino-enamel border of lateral incisors and canines,
the root length of central incisors and canines in the mesio-
distal direction, the height of the crown of central incisors in
the vestibulo-oral direction (direct), the width of the crown of
the first and second premolars in the mesio-distal direction,
the width of the crown of central incisors in the vestibulo-
oral direction (inverse). Quantitative analysis of reliable and
medium-strength unreliable correlations between «skeletal
and dento-skeletal» teleradiometric indicators according to
the Ricketts method with the sizes of the upper jaw teeth in
YM with a wide facial type revealed 36 relationships out of
280 possible (12.86 %), of which 2.86 % were direct medium-
strength reliable, 7.14 % were direct medium-strength unre-
liable, 1.07 % were reverse medium-strength reliable, and
1.79 % were reverse medium-strength unreliable.

The following multiple average strength reliable and un-
reliable direct and inverse relationships were established be-
tween «skeletal and dento-skeletal» teleradiometric indicators
according to the Ricketts method with the sizes of the lower
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jaw teeth in YM with a wide facial type: direct (r= from 0.30
to 0.58) between the value of the 6u-PTV distance and the
width of the crown and dentino-enamel border of the central
and lateral incisors in the mesio-distal direction, the width of
the crown of the central incisors, canines and first premolars,
the width of the dentino-enamel border of the central incisors
in the vestibulo-oral direction; direct (r= from 0.32 to 0.48)
and inverse (r= from -0.35 to -0.51) between the value of the
11-APog distance and the Max1-APog angle and the width of
the crown of the central incisors in the mesio-distal direction
(direct), the width of the crown of the second premolars, the
height of the crown of the central incisors and canines in the
vestibulo-oral direction (inverse), the height of the crown of
the central and lateral incisors in the mesio-distal direction,
the length of the root of the central and lateral incisors in the
vestibulo-oral direction (only for the Max1-APog angle), the
width of the crown of the canines in the mesio-distal direc-
tion, the length of the root of the canines in the vestibulo-oral
direction (only for the 1l-APog distance) (direct), the length
of the root of the lateral incisors in the mesio-distal direction
direction (only for the Max1-APog angle), the width of the
crown of the first molars in the vestibulo-oral direction (only for
the 11-APog distance) (reverse); mainly reverse (r=from -0.35
to -0.51), between the values of the 1u-APog and Xi-OcP
distances and the height of the crown of the central incisors
and canines, the width of the crown of the first and second
premolars, the width of the dentine-enamel border of the ca-
nines in the vestibulo-oral direction (for the 1u-APog distance),
the width and height of the crown of the lateral incisors in the
mesio-distal direction, the width of the crown of the second
premolars, the length of the root of the lateral incisors in the
vestibulo-oral direction (for the Xi-OcP distance). Quantitative
analysis of reliable and medium-strength unreliable correla-
tions between «skeletal and dento-skeletal» teleradiometric
indicators according to the Ricketts method with the sizes of
the lower jaw teeth in YM with a wide facial type revealed 43
relationships out of 280 possible (15.36 %), of which 2.86 %
of direct medium-strength reliable, 5.36 % of direct medium-
strength unreliable, 1.79 % of reverse medium-strength
reliable and 5.36 % of reverse medium-strength unreliable.
The following multiple average strength reliable and
unreliable, direct and inverse relationships were established
between «skeletal and dento-skeletal» teleradiometric indica-
tors according to the Ricketts method with the sizes of dental
arches in YM with a wide face type —mainly direct (r= from 0.33
to 0.55) between the value of the A-NPog distance and the
distances 13_23Apx, DL_C, DL_S, GL_1 and GL_2; mainly
direct (r=from 0.35 to 0.44) between the value of the ANS-Xi-
PM angle and the distances 33_43Apx, mapx_46, dapx_46
and GL_2; inverse (r= from -0.31 to -0.47) between the value
of the 1u-APog distance and the distances PonM, VestBM,
napx_6, 33_43Bugr and GL_3. Quantitative analysis of reli-
able and medium-strength unreliable correlations between
«Skeletal and dento-skeletal» teleradiometric indicators ac-
cording to the Ricketts method with the dimensions of dental
arches in YM with a wide facial type revealed 28 relationships

out of 144 possible (19.44 %), of which 3.47 % were direct
medium-strength reliable, 5.56 % were direct medium-strength
unreliable, 1.39 % were reverse medium-strength reliable, and
9.03 % were reverse medium-strength unreliable.

The following multiple, mostly medium-strength, direct
and inverse reliable and unreliable relationships were estab-
lished between «skeletal and dento-skeletal» teleradiometric
indicators according to the Ricketts method with the sizes
of the teeth of the upper jaw in YW with a wide face type:
direct reliable and unreliable (r= from 0.30 to 0.69) between
the value of the 6u-PTV distance and the width of the crown
of the central and lateral incisors, canines, first and second
premolars, the length of the root of the lateral incisors and
canines in the mesiodistal direction, the width and height of
the crown, the width of the dentine-enamel border and the
length of the root of the canines, the width of the crown of
the second premolars and first molars in the vestibulo-oral
direction, the length of the canines; straight, unreliable (r=
from 0.30 to 0.39) between the value of the Mand1-APog
angle and the width of the dentino-enamel border of the lat-
eral incisors and canines, the width and height of the crown
of the canines in the vestibulo-oral direction, the width of the
crown of the central incisors in the mesio-distal direction;
mostly straight, unreliable (r= from 0.30 to 0.35) between
the value of the Max1-APog angle and the width of the
crown of the central incisors, first and second premolars, the
height of the crown of the central and lateral incisors in the
mesio-distal direction, the width of the crown of the second
premolars in the vestibulo-oral direction; inverse, mostly
unreliable (r= from -0.31 to -0.57), between the value of the
A-NPog distance and the root length of the central incisors
and canines in the mesiodistal direction, the height of the
crown of the lateral incisors in the vestibulo-oral direction,
the length of the central incisors and first premolars; inverse,
mostly reliable (r= from -0.32 to -0.50), between the value
of the ANS-Xi-PM angle and the width of the crown of the
lateral incisors, first and second premolars, the width of the
dentino-enamel border of the lateral incisors in the mesio-
distal direction, the width of the crown of the lateral incisors
and first molars, the width of the dentino-enamel border of
the canines in the vestibulo-oral direction; mostly inverse,
reliable and unreliable (r= from -0.30 to -0.68) between the
Xi-OcP distance and the width of the crown of the central and
lateral incisors, canines, second premolars and first molars,
the width of the dentino-enamel border and the height of the
crown of the central incisors in the mesio-distal direction, the
width of the crown of the central incisors, canines, second
premolars and first molars, the width of the dentino-enamel
border of the central and lateral incisors and canines, the
length of the root of the central and lateral incisors in the
vestibulo-oral direction. Quantitative analysis of reliable and
medium-strength unreliable correlations between «skeletal
and dento-skeletal» teleradiometric indicators according to
the Ricketts method with the sizes of the upper jaw teeth in
YW with a wide face type revealed 59 relationships out of
280 possible (21.07 %), of which 0.36 % were direct strong
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reliable, 2.14 % were direct medium-strength reliable, 7.50 %
were direct medium-strength unreliable, 0.36 % were reverse
strong reliable, 5.36 % were reverse medium-strength reli-
able, and 5.36 % were reverse medium-strength unreliable.

The following multiple, mostly medium-strength, unreli-
able, direct and inverse relationships were established
between «skeletal and dento-skeletal» teleradiometric indica-
tors according to the Ricketts method with the sizes of the
lower jaw teeth in YW with a wide face type — direct reliable
and unreliable (r= from 0.30 to 0.56) between the value of
the 6u-PTV distance and the width of the crown of lateral
incisors, canines, first and second premolars, first molars,
the length of the root of lateral incisors and canines in the
mesio-distal direction, the width of the crown of central inci-
sors, canines, second premolars and first molars, the width
of the dentine-enamel border of central and lateral incisors
and canines, the height of the crown of lateral incisors and
canines, the length of the root of canines in the vestibulo-oral
direction, the length of lateral incisors and canines; reliable
and unreliable correlations (r= from 0.30 to 0.61) between the
Mand1-APog angle and the width of the crown of the central
incisors, canines, second premolars and first molars, the
width of the dentino-enamel border of the central incisors in
the mesio-distal direction, the width of the crown and dentino-
enamel border and the height of the crown of the canines
in the vestibulo-oral direction; mainly direct non-significant
(r= from 0.31 to 0.47), and inverse non-significant (r= from
-0.34 to -0.37) between the value of the Max1-APog angle
and the width of the crown of the canines and second pre-
molars, the width of the dentino-enamel border of the lateral
incisors and canines in the mesio-distal direction, the width
of the crown and dentino-enamel border of the central inci-
sors in the vestibulo-oral direction (direct), the length of the
root of the central incisors in the mesio-distal direction, the
length of the first and second premolars (inverse); inverse,
mostly unreliable (r= from -0.30 to -0.76), between the Xi-
OcP distance and the width of the crown of lateral incisors,
canines and first molars, the length of the root of central
and lateral incisors, the width of the dentine-enamel border
of lateral incisors and canines in the vestibulo-oral direction,
the width of the crown of central incisors, second premolars
and first molars, the height of the crown of central incisors
in the mesio-distal direction; mostly inverse, significant and
non-significant (r= from -0.30 to -0.58) between the value of
the A-NPog distance and the root length of the central and
lateral incisors and canines in the mesiodistal direction, the
width of the crown of the first premolars and the height of
the crown of the central incisors in the vestibulo-oral direc-
tion, the length of the central and lateral incisors, canines,
first and second premolars; mostly inverse, non-significant
(r= from -0.32 to -0.39) between the value of the ANS-Xi-
PM angle and the width of the crown of the central incisors
and canines, the width of the dentine-enamel border of the
central incisors, the height of the crown of the canines in the
vestibulo-oral direction, the width of the crown of the first and
second premolars in the mesiodistal direction. Quantitative

analysis of reliable and medium-strength unreliable correla-
tions between «skeletal and dento-skeletal» teleradiometric
indicators according to the Ricketts method with the sizes of
the lower jaw teeth in YW with a wide face type revealed 76
relationships out of 280 possible (27.14 %), of which 0.36 %
were direct strong reliable, 4.64 % were direct medium-
strength reliable, 9.29 % were direct medium-strength un-
reliable, 0.36 % were reverse strong reliable, 2.86 % were
reverse medium-strength reliable, and 9.64 % were reverse
medium-strength unreliable.

The following multiple, mostly medium-strength, reliable,
direct and inverse relationships were established between
«skeletal and dento-skeletal» teleradiometric indicators ac-
cording to the Ricketts method with the sizes of dental arches
in YW with a wide face type — mostly reliable, direct (r= from
0.35 to 0.56) and inverse (r= from -0.38 to -0.60) between
the value of the ANS-Xi-PM angle and the distances napx_6,
GL_2 and GL_3 (direct), DL_C, DL_F and DL_S (inverse);
mostly reliable, direct (r= from 0.58 to 0.65) and inverse (r=
from -0.31 to -0.47) between the value of the Max1-APog
angle and the distances DL_C, DL_F and DL_S (direct),
napx_6, GL_1 and GL_2 (inverse); mostly direct, reliable
and unreliable (r= from 0.35 to 0.56) between the value of
the distance 1u-APog and the angle Mand1-APog and the
distances DL_C, DL_F, DL_S and only the angle Mand1-
APog with the distances VestBM and mapex_6; mostly
inverse reliable (r= from -0.32 to -0.56) between the value of
the distance Xi-OcP and the distances dapx_6, 33_43Bugr,
mapx_46, DL_C, DL_F and DL_S. Quantitative analysis of
reliable and medium-strength unreliable correlations between
«Skeletal and dento-skeletal» teleradiometric indicators ac-
cording to the Ricketts method with the sizes of dental arches
in YW with a wide face type revealed 35 relationships out of
144 possible (24.31 %), of which 1.39 % were direct strong
reliable, 5.56 % were direct medium-strength reliable, 6.25 %
were direct medium-strength unreliable, 0.69 % were reverse
strong reliable, 6.25 % were reverse medium-strength reli-
able and 4.17 % were reverse medium-strength unreliable.

The following multiple medium-strength direct and
inverse, mostly unreliable relationships were established
between «skeletal and dento-skeletal» teleradiometric in-
dicators according to the Ricketts method with the sizes of
the teeth of the upper jaw in YW with a very wide face type
—mostly direct unreliable (r=from 0.30 to 0.47), between the
value of the A-NPog distance and the height of the crown of
the central and lateral incisors and canines, the width of the
crown of the first and second premolars in the vestibulo-oral
direction, the width of the crown of the first premolars in the
mesio-distal direction; mainly direct reliable and unreliable
(r= from 0.33 to 0.41), between the size of the Xi-OcP dis-
tance and the root length of the central and lateral incisors
and canines, the width of the dentino-enamel border of the
lateral incisors and canines in the mesio-distal direction, the
height of the crown of the central incisors in the vestibulo-oral
direction, the length of the lateral incisors; inverse reliable
and unreliable (r= from -0.30 to -0.47) between the size of
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the ANS-Xi-PM angle and the width of the crown of the lat-
eral incisors, canines and first premolars in the mesio-distal
direction, the width of the crown of the central and lateral
incisors, canines, first and second premolars, the width of
the dentino-enamel border of the central and lateral incisors
in the vestibulo-oral direction; direct (r= from 0.30 to 0.35)
and inverse (r=-0.30 and -0.51), mostly unreliable, between
the value of the ANS-Xi-PM angle and the width of the
dentine-enamel boundary and the height of the crown of the
central incisors in the mesiodistal direction, the length of the
central incisors (direct), the height of the crown of the lateral
incisors and canines in the mesiodistal direction (inverse);
Quantitative analysis of reliable and medium-strength un-
reliable correlations between «skeletal and dento-skeletal»
teleradiometric indicators according to the Ricketts method
with the sizes of the upper jaw teeth in YW with a very wide
facial type revealed 41 relationships out of 280 possible
(14.64 %), of which 3.21 % of direct medium-strength reli-
able, 4.29 % of direct medium-strength unreliable, 3.21 %
of reverse medium-strength reliable, and 3.93 % of reverse
medium-strength unreliable.

The following multiple, mostly medium-strength, direct
and inverse reliable and unreliable relationships were estab-
lished between «skeletal and dento-skeletal» teleradiometric
indicators according to the Ricketts method with the sizes
of the lower jaw teeth in YW with a very wide facial type —
inverse (r= from -0.30 to -0.57) between the value of the
ANS-Xi-PM angle and the width of the crown of the central
and lateral incisors, canines, first and second premolars,
the width of the dentino-enamel border of the central and
lateral incisors in the vestibulo-oral direction, the width of the
dentino-enamel border of the lateral incisors and canines, the
width of the crown of the first premolars in the mesio-distal
direction; direct (r= from 0.31 to 0.41) and inverse (r= from
-0.34 to -0.44) between the value of the A-NPog distance
and the root length of the central and lateral incisors in the
mesiodistal direction, the height of the canine crown in the
vestibulo-oral direction (direct), the height of the central and
lateral incisor crown in the mesiodistal direction, the width of
the dentino-enamel border of the canine in the vestibulo-oral
direction (inverse); direct (r= from 0.40 to 0.51) and inverse
(r= from -0.31 to -0.49) between the Mand1-APog angle
and the root length of the central incisors in the mesiodistal
direction, the length of the first and second premolars (direct),
the crown width and the root length of the central incisors in
the vestibulo-oral direction, the crown height of the central
incisors in the mesiodistal direction, the length of the central
incisors (inverse); mainly direct (r= from 0.33 to 0.52), and
inverse (r= from -0.30 to -0.61) between the size of the Xi-
OcP distance and the width of the dentino-enamel border of
the central and lateral incisors, the length of the root of the
central and lateral incisors and canines in the mesio-distal
direction, the height of the crown of the lateral incisors and
canines in the vestibulo-oral direction, the length of the first
premolars (direct), the height of the crown of the central and
lateral incisors and canines in the mesio-distal direction (in-

verse). In YW with a very wide face type, no significant and
medium-strength non-significant relationships were found
between the size of the mandibular teeth and the size of
the 6u-PTV distance. Quantitative analysis of reliable and
medium-strength unreliable correlations between «skeletal
and dento-skeletal» teleradiometric indicators according to
the Ricketts method with the sizes of the lower jaw teeth in
YW with a very wide face type revealed 39 relationships out
of 280 possible (13.93 %), of which 2.86 % were direct me-
dium-strength reliable, 2.50 % were direct medium-strength
unreliable, 0.36 % were reverse strong reliable, 4.29 % were
reverse medium-strength reliable and 3.93 % were reverse
medium-strength unreliable.

The following multiple, mostly medium-strength, reliable,
direct and inverse relationships were established between
«Skeletal and dento-skeletal» teleradiometric indicators ac-
cording to the Ricketts method with the sizes of dental arches
in YW with a very wide face type — reliable and unreliable
direct (r= from 0.33 to 0.41) and inverse (r= from -0.31 to
-0.62) between the value of the A-NPog distance and the
distances 13_23Apx, DL_F and DL_S (direct), 13_23Bugr,
VestBM, 33 _43Apx, mapx_46, dapx_46 and GL_3 (inverse);
mostly reliable, direct (r= from 0.33 to 0.56) and inverse (r=
from -0.31 to -0.55) between the value of the distances 1I-
APog, 1u-APog or the angle Max1-APog and the distances
13_23Apx, napx_6 (except for the angle Max1-APog), DL_F
and DL_S (direct), VestBM, mapx_46, dapx_46 and GL_1
(inverse). In YW with a very wide face type, no reliable and
medium-strength unreliable relationships were found be-
tween the dimensions of the dental arches and the value of
the angle ANS-Xi-PM. Quantitative analysis of reliable and
medium-strength unreliable correlations between «skeletal
and dento-skeletal» teleradiometric indicators according to
the Ricketts method with the sizes of dental arches in YW
with a very wide facial type revealed 40 relationships out of
144 possible (27.78 %), of which 0.69 % were direct strong
reliable, 8.33 % were direct medium-strength reliable, 2.08 %
were direct medium-strength unreliable, 0.69 % were reverse
strong reliable, 9.03 % were reverse medium-strength reli-
able and 6.94 % were reverse medium-strength unreliable.

The results of numerous studies devoted to the analysis
of the relationships between dento-maxillary dimensions,
facial parameters and teleradiometric indicators confirm the
presence of clear correlations that have both diagnostic and
prognostic significance. In particular, a number of authors
have established that the dimensions of the central incisors
of the upper jaw may have a significant relationship with the
width of the nose, interpupillary distance, mouth width and
other facial features [7, 10].

In individuals of the Saudi population, the average width
of the central incisor in men was recorded as 8.77+0.57 mm,
in women — 8.36+£0.59 mm. At the same time, the authors
found that the width-to-height index of the anterior teeth in
men (0.83+0.04) significantly exceeded the similar indicator
in women (0.79+0.05) [1].

In a study by P. Chunhabundit et al. [5], it was found that
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the width between the wings of the nose has a significant
positive correlation (r=0.68, p<0.05) with the total width of
the three anterior teeth of the upper jaw.

The mesoprosopic facial type is most often associated
with a normal location of the third molars, while euryprosopes
and leptoprosopes showed a significantly higher frequency of
retention (p<0.05) [8]. In patients with a brachycephalic facial
type, the risk of impaction of the third molars was 43.2 %,
compared with 29.8 % among dolichocephals. At the same
time, in mesocephals this indicator remained intermedi-
ate — 36.7 % [22]. Such statistics clearly demonstrate the
influence of skeletal type on jaw development and spatial
characteristics of the teeth.

Itis important to note that several studies have confirmed
significant differences between the left and right maxillary
central incisors in terms of width and shape. S. V. Vadavadagi
et al. [23] reported that on average the right maxillary central
incisor unit was 0.14 mm wider than the left (p<0.05), which
is potentially important for symmetrical restoration planning.

Y. A. Oh et al. [14] analyzed the width-to-length ratio of
the clinical crown in a Korean population. The average index
was 0.78 for central incisors, 0.75 for lateral incisors, and
0.70 for canines, indicating a gradual decrease in propor-
tions with distal movement. Similar values were confirmed
in the work of A. Orozco-Varo et al. [15], where the length
of the central incisor was 10.5+0.9 mm, and the width was
8.5+0.7 mm (index — 0.81).

It is also worth mentioning the study of Jain A. R. et al.
[10], in which, based on a systematic review, it was proven
that the ratio between the interpupillary distance and the
total width of the six anterior teeth of the upper jaw is on
average 1.2:1 in men and 1.15:1 in women, which once
again emphasizes the need for an individual approach to
treatment planning.

It was found that with an increase in height by 4 mm, the
volume of the lower third of the face increased by 5.8 %,
which improved the visual perception of the face in 87 % of
evaluators [21].

Thus, summarizing the data of the above studies, it can
be stated that there is a system of regular relationships be-
tween skeletal, dento-skeletal and facial parameters. Their
analysis opens up wide opportunities for optimizing diagnos-
tics, forecasting and planning individualized orthodontic or
orthopedic interventions. The results obtained by us regard-
ing Ukrainian boys and girls with physiological occlusion
logically continue the above trend and provide grounds for
expanding further morphometric studies on national samples.

Conclusions and prospects for further
development
1. In Ukrainian YM and YW with physiological occlu-
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KOPENAUIl TENEPEHTTEHOMETPUYHUX «CKENETHUX | 3YBO-CKENETHUX» MOKA3HUKIB 3A METOOOM RICKETTS
13 PO3MIPAMU 3YEIB | 3YBHUX OYT B YKPAIHCHKUX FOHAKIB | AIBYAT 13 ®I1310MOMNYHUM NPUKYCOM BE3 TA 3

YPAXYBAHHAM TUNY OBNNYYA
Bpouysbkut H. O.

AHoOTauUifA. 3pocmanHs nowupeHocmi opmodoHmMuUYHOI namosozaii ceped nidnimkie 3ymoenoe HeobxioHicmb 2rnubuo2o
aHanizy mMopgorsioaidHUx ghakmopis, Wo ernusarome Ha ¢hopMysaHHs1 3ybouwjenenHoi cucmemu. BusyeHHs1 83aeM038’3Ki8 Mix
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wenenHo-nuyesuMu cmpykmypamu ma po3mipamu 3yb6Hux dye 3 ypaxysaHHSM murly 0bnuy4ysi € 8aXI/U8UM KPOKOM 00 paHHbOI
OiagHOCMUKU | npogbiiakmuku rnopyweHb oKt3ii. Memoro docnioxeHHs 6yno ecmaHosneHHs ocobnugocmed Kopenayit Mix
«cKeriemHuMu ma 3y60-cKkenemHuMu» mesiepeHmeeHOMempuUYHUMU rokasHUkamu 3a memodom Ricketts i3 poamipamu 3ybig i
3y6HUX Oy 8 yKpaiHCbKUX roHaKie i ig4am i3 ¢hizionoziyHumM npukycom 6e3 ma 3 ypaxysaHHsaM mury obnuyys. Y 41 ykpaiHcbko20
toHaka ma 68 ykpaiHcbkux dig4am i3 ¢hisionoziyHuM npukycom 6e3 ma 3 ypaxysaHHsM murly obiuyys 3a [apcoHom nposedeHo
8U3HaYeHHS mesiepeHmeeHOMeMPUYHUX «CKerlemHux i 3y6o-ckenemHux» rnokasHukie 3a memodom Ricketts (sidcmaHeti A-NPog,
6u-PTV, 1I-APog, 1u-APog, Xi-OcP ma kymie ANS-Xi-PM, Mand1-APog, Max1-APog), komrn’tomepHO-momozpagidHux po3mipie
3ybig i 3ybHuUx dye. OUiHKY Kopenayil MiX «CKenemHUMu ma 3y60-cKenemHyumMuy mesiepeHmeaeHoOMempuYHUMU MOKa3HUKamu
ma Kom’tomepHo-momoepaghidyHuUMuU posmipamu 3yb6ie i 3ybHux Oye nposedeHo y niyeHsiliHomy nakemi «Statistica 6.0» 3a
dornomoeor Henapamempu4Hoi cmamucmuku CripmeHa. Npu aHanizi 0ocmosipHuUX i cepedHbOI cunnu HeAoCcmoesipHUX Kopensauit
MiX «cKenem-umu ma 3y60-cKkenemHumu» mesiepeHmeaeHoOMempuUYHUMU roKa3HuKkamu 3a memodom Ricketts i3 poamipamu 3y6ie i
3y6HUX Oye ecmaHo8/1eHO: 8 0HaKie | Ois4am 6e3 ypaxysaHHs murly 06ruy4s — 8iornosioHo 7,14 % (nepesaxHo npsmux cepedHbol
cunu docmosipHux) i 8,93 % (nepesaxHo npsamux cepedHbOi U cnabkoi cunu docmosipHUX) 368’53Ki8 i3 po3mipamu 3ybie 86pXHBOI
wenenu, 6,79 % (nepesaxHo npsamux cepedHboi cunnu docmosipHux) i 11,07 % (nepesaxHo npsamux cnabkoi i cepedHbOI cunu
docmoseipHux) 38’s3kig i3 po3mipamu 3ybie HUXHbLOI wenenu ma 9,03 % (nepesaxHo NpPsMuX cepedHbOI cunu oCMOoBIPHUX) i
19,44 % (nepesaxxHo MpAMUX cepedHbOI cunu 0ocmosipHuUX) i3 po3mipamu 3y6HUX Oye; 8 roHakie i dig4am i3 WUPOKUM MUrom
0651uy4s — 8i0rnogioHo 12,86 % (nepesaxHo npsimux cepedHboi cunu HedocmosipHux) i 21,07 % (nepesaxxHoO NpsMux cepedHbOoi
cunu HeAoCMOo8IPHUX, 380POMHIX cepedHbOI curiu 00CMOoBIpHUX i HEOOCMOBIPHUX) 38 °3Ki8 i3 po3mipamu 3ybie 8epxHbOI wesenu,
15,36 % (nepesaxHo NpsiMux i 380pOMHix cepedHbOi cunnu HedocmosipHux) i 27,14 % (nepesaxkHo 360POMHIX i PAMUX CEPEOHBOT
cunu HedocmosipHUX) 38’a3Kig i3 poamipamu 3ybie HUXHLOI wenernu ma 19,44 % (nepesaxxHo 360POMHIX i IPAMUX cepedHbOI cunu
HedocmosipHux) i 24,31 % (nepesaxxHo npsiMux i 360pOMHiIx cepedHbOI cunu A0CmosipHUX i HEAOCMOBIPHUX) i3 po3mipamu 3yOHUX
dye; y dig4am i3 Oyxe wupokum murom obnuyys — 14,64 % (pi@HOMIPHO MPAMUX | 380POMHIX cepedHbOI cunu AOCMO8IPHUX i
HedocmosipHUX) 38’s3kie i3 poamipamu 3ybie eepxHboi wenenu, 13,93 % (nepesaxHo 360pOMHix cepedHbOI cunu OCMOBIPHUX i
HedocmosipHUX) 38°A3Kie i3 po3mipamu 3ybie HUXHBOT wenenu ma 27,78 % (nepesaxHo 3860pOMHiX cepedHbOI cusiu 00CMO8IPHUX
i HeGocmosipHux) i3 po3mipamu 3y6Hux Oye. B ykpaiHCbKUX toHaKie i die4am i3 ghizionozidHuM npukycom, sk 6e3 ypaxysaHHsi mury
0b1uyys, mak i y npedcmasHuUKig i3 WUpOoKUM murom o0biuyysi, 8CmaHo8IIeHi 8UpaXeHi nposisu cmamegozo OUMOopPi3mMy 368’s3Kie
MiX «CKennemHumMu ma 3y60-cKesiemHUMU» mesnepeHmeeHoMempuUYHUMU MoKka3HUukamu 3a memodom Ricketts ma komm’romepHo-
momoepachiyHUMU posmipamu 3ybig i 3ybHUX Oye.

KnrouoBi cnoBa: cmomamoriozis, menepeHmaeHoMempisi «CKeriemHux i 3y60-ckesiemHux» rokasHukie 3a memodom Ricketts,
KOMImTromepHOo-momozpachidHi poamipu 3ybig i 3ybHuUx Oye, Kopensauil, yKpaiHCbKi oHaku ma dig4ama, ¢bisionoaidyHuli npuKyc, murl
06nuyys.
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