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ABSTRACT

Aim: To analyse the effectiveness and reliability of ~K-angle cephalometric index usage in mixed dentition and to assess the correlation between different
types of facial skeleton growth patterns.

Materials and Methods: 52 high-quality cephalograms were randomly selected from the archives of the Bogomolets National Medical University Dental
Medical Centre and divided into three groups according to facial skeleton growth patterns and into subgroups according to Engle’s malocclusion classes.
Multifactorial analysis of variance (ANOVA) was used to identify statistical differences between the mean angular values of studied groups; a p-value < 0.05
was considered statistically significant. Pearson’s correlation coefficient was used to assess the correlation between angles.

Results: According to our study results, statistically significant correlation was found among patients in the first group between ANB and K angles and neutral
growth type (p=0.005); significant correlation was found between the K and APDI angles and horizontal growth pattern (p=0.002); statistically significant
correlation was found between the APDI parameter and both angles with vertical growth (p=0.001). According to the results of multifactorial ANOVA analysis
of the mean values of the studied angles, there were no statistically significant differences in the 2K, 2ANB, and APDI parameters between all groups at the
level of p < 0.05.

Conclusions: The K-angle revealed to be the most valid and reliable indicator of sagittal jaw discrepancy assessment among all cephalometric parameters.
<K index can be a full-fledged alternative to ANB angle during mixed dentition.
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INTRODUCTION

Malocclusion occurs as a result of deviations in the
normal growth of the craniofacial region in the sagittal,
vertical or transversal planes [1]. Sagittal malocclusion
is usually the most common orthodontic problem
and has significant functional, psychological and
aesthetic consequences [2]. The formation of skeletal
sagittal malocclusion background of differences in
the development of the upper or lower jaw often
requires complex and expensive treatment methods
in permanent occlusion; therefore, early detection of
its signs is an essential step in treatment effectiveness
improvement.

Planning of orthodontic treatment depends on
precise diagnosis of skeletal discrepancies, the patient’s
facial skull growth type, and the (dentoalveolar)
parameters of the dentition [1-16]. X-rays are the most
effective methods to analyse skeletal discrepancies
in the sagittal plane, as accurate assessment of the
morphology of various skeletal components, as well
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as their relationship with surrounding tissues [2, 8]. For
the diagnosis of sagittal discrepancies at the level of the
skeleton, teeth and soft tissues, the standardised lateral
cephalogram has become the gold standard, but 3D
cephalometric studies are increasingly being used for
this purpose. The results of cephalometric calculations
using different approaches are diagnostically
significant and reliable for understanding the basic
morphological characteristics of patients’ skeletal
and dental components. They are recommended to
be used in combination with each other to obtain a
more complete cephalometric diagnostic perspective
and to develop an orthodontic treatment plan taking
into account the characteristics of each individual.
Sam et al’s systematic review [15] evaluated the high
accuracy of various 3D cephalometric landmarks in
CBCT imaging. They came to the conclusion that deep
learning techniques for automated 3D cephalometric
landmarking produced high-accuracy results of modern
orthodontic diagnostics [11-17].
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Among the common indicators in the diagnosis of sag-
ittal occlusion anomalies in orthodontics, itis customary
to consider the ANB angle [4] of Steiner’s cephalometric
analysis, which shows changes in the position of the jaw
bases relative to the skull base, as well as the presence
of sagittal discrepancies in their sizes. However, to de-
termine a complete orthodontic diagnosis, it is still nec-
essary to perform a differential diagnosis between den-
tal-alveolar and gnathic forms of occlusion pathology.
For this purpose, orthodontists use the APDI parameter
according to Kim’s cephalometric analysis, which greatly
facilitates the diagnostic process [5].

Although the ANB angle is widely used as a reliable
indicator of the anteroposterior relationship of the jaws,
to date, many famous researchers have conducted stud-
ies related to assessing the stability of the ANB angle in
connection with changes in growth and instability of
the N point position, which affects the size and clarity
of the ANB angle during jaw growth [4, 5].

New linear and angular measurements for assessing
sagittal discrepancy of both upper and lower jaw bases
are proposed in many recent studies: YEN angle, BETA
angle, W angle, K angle, etc. [6-9]. Among them, the
K-angle illustrates a new strategy in this direction of
3D cephalometry development, which requires more
comprehensive research. A K-angle value of 40° to 46°
indicates a Class | skeletal occlusion, a value above 46°
indicates a Class lll skeletal occlusion, and a value below
40° indicates a Class Il skeletal occlusion [3].

It has been proven that angle K is a reliable indicator
in the permanent occlusion period [3], but the question
of the reliability of using this angular indicator in mixed
occlusion, depending on the types of facial skull growth,
remains poorly understood and requires more detailed
and in-depth study.

AIM

This study aimed To analyse the effectiveness and
reliability of £K-angle cephalometric index usage in
mixed dentition and to assess the correlation between
different types of facial skeleton growth patterns.

MATERIALS AND METHODS

52 case histories of patients with mixed dentition aged 7
to 11 years (29 females and 23 males; mean age=8.9+
1.2) with high-quality 3D cephalograms, were randomly
selected from the archives (of the Dental Medical Centre
of the Bogomolets National Medical University for the
period from 2021 to 2024. The study was approved
by the Bioethics Committee of Bogomolets National
Medical University.

The distribution into research groups was based
on the available types of facial skull growth (neutral,
horizontal, vertical) according to the results of Bjork-
Jarabak cephalometric analysis. Each of the research
groups was divided into two subgroups depending
on the class of malocclusion (classes | and Il according
to Angle).

The criteria for inclusion in the study were: the
presence of gnathic or combined Class 1 and 2
malocclusion form according to Angle, and the
presence of the first permanent molars before the
start of treatment. Exclusion criteria included patients
outside the age range, with severe general somatic
diseases, psychoemotional disorders, and a group of
individuals with Class lll sagittal malocclusion according
to Angle, due to an insufficient statistically significant
sample size for the study.

For accurate determination of anthropometric
points and precise measurement of ANB, APDI, and
K angles, high-quality 3D cephalograms generated
using cone beam computed tomography (CBCT)
were selected. The 3D images were obtained using a
64-slice multi-detector tomograph “NewTom Giano
HR PROFESSIONAL” manufactured by NewTom (ltaly).
Technical characteristics of the device (according to the
device passport): voltage 60-90 kV, current 1-10 mA
(pulse), exposure time 1.6-10 s, voxel size 0.68-300 um,
radiation exposure during the acquisition of 3D images
of the facial skull reaches only 30 microSieverts, which
is the lowest among modern tomograph models, since
this tomograph has a special SafeBeam mode with
radiation dose coNGPol.

Multifactorial analysis of variance (ANOVA) was used
to determine statistically significant differences in the
angles studied in the three groups. Pearson’s correlation
coefficient was used to correlate the ANB angle with the
K-angle. The results of measuring angular parameters
on 3D cephalograms were statistically processed
to determine the arithmetic mean (X) and standard
deviation (SD) of the angular indicator and its standard
error (m). A 95% confidence interval (95% Cl) was
calculated for the assessment. The collected data were
analysed using EZR v. 1.66 (a graphical user interface
for R statistical software version 4.3.1 developed by
the R Foundation for Statistical Computing in Vienna,
Austria) [10].

RESULTS

The first study group included 25 individuals (14 female
and 11 male) with a neutral facial skeleton growth pat-
tern (NGP), which was assessed by the total Bjork angle
and the ratio of posterior facial height to anterior facial
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Table 1. Patients’randomisation with different facial skeleton growth patterns by gender, malocclusion, age and mixed dentition stage (N,%)

Group 1 Group 2 Group 3
Gender (neutral pattern) (horizontal pattern) (vertical pattern)
N abs (%) N abs (%) N abs (%)
Female 14 53,8 12 70,6 3 70
Male 1 423 5 29,4 7 30
Malocclusion N abs (%) N abs (%) N abs (%)
Class 25 48,07 17 32,69 10 19,24
Class | 12 23,07 2 3,89 4 7,7
Class I 13 25 15 28,8 6 11,54
Mixed Dentition N abs (%) N abs (%) N abs (%)
Early Stage 20 57,1 10 28,6 5 14,3
Late Stage 5 294 7 41,2 5 294
Age (years) X sD X sD X sD
8,46 +1,58 8,9 +1,21 9,07 +1,97
Source: compiled by the authors of this study
Table 2. Results of K-angle multifactorial ANOVA statistical analysis in different facial skeleton growth patterns (N, SD)
Growthpattem N 00 deviation Deperse N value
Neutral 15 40,28 +1,24
Horizontal 7 39,5 +1,19 1.325 0.184
Vertical 10 37,7 +1,33
Gender N y:l:: Standard deviation Dispersive a:‘;g"‘;:)‘)f variance va|l>ue
Female 14 40,1 +1,25 1.336 0.129
Male 11 39,6 +1,27 1.338 0.129
Malc:::l;;sion N y;:: Standard deviation Dispersive ai\lag‘s,i:)of variance vall’ue
Class 1 12 41,5 +14 1.327 0.147
Class 2 13 38,6 +1,2 1.329 0.147
Mix:t: :eent. N yaeI:: Standard deviation Dispersive Z‘mg‘s;:)of variance vaFI’ue
Early 20 41,2 +28 1.330 0.165
Late 5 40,9 +2,3 1.330 0.165

Source: compiled by the authors of this study

height (PFH/AFH) according to Jarabak’s analysis. The
second group included 17 children (5 female, 12 male)
with a horizontal facial skeleton growth pattern (HGP)
(£Sum < 391°, PFH/AFH = 0.66), while the third group
included 10 patients with a vertical (VGP) facial skeleton
growth pattern (£Sum = 401° and PFH/AFH < 0.61).
For NGP, HGP and VGP, the corresponding mean age
and standard deviation were 8.46 +1.58,8.9+ 1.21 and
9.07 + 1.97, respectively, and did not differ significantly
according to ANOVA multivariate analysis of variance
(p>0.05). In the initial subgroups of the study groups,
patients with class 1 malocclusion according to Angle
were identified, while in the subsequent subgroups,
patients with class 2 malocclusion were observed.
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According to the results of the sample composition
analysis (Table 1), it should be noted that girls prevailed in the
study group 1, 14 persons (53.8%), compared to the number
of boys, 11 persons (42.8%), Group 2 was also dominated by
girls, 12 persons (70.6%), compared to 5 boys (29.4%). At the
sametime, in study group 3, on the contrary, the number of
boys was 2.3 times greater: 7 (70%) against 3 (30%).

It was found that 34 patients had Class Il malocclu-
sion according to Angle, which accounted for 65.4%
of the total number of subjects, while only 18 children
had Class | malocclusion according to Angle (34.6%).
In early mixed dentition, NGP was found in 20 individ-
uals (57.1%), HGP in 10 children (28.6%), and VGP was
observed in only 5 patients (14.3%).
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Table 3. Results of multifactorial ANOVA statistical analysis of patients’studied angles in different facial skeleton growth patterns

Cephalometric Growth Angle Normal Dispersive analysis P

index pattern value value of variance (ANOVA) value

/K NGP 39,3¢ 43+£30 75.461 0.005
£LANB NGP 4,6° 2+2° 74.885 0.005
APDI NGP 82,1° 81.4+ 3,8° 75.261 0.125*

LK HGP 40,6° 43+30 73.565 0.002
£ ANB HGP 2,50 2+2°0 73.785 0.08*
APDI HGP 77,2° 81.4+ 3,8° 74.273 0.002

/K VGP 35,70 43430 74.653 0.001
£ ANB VGP 2,50 2+2° 74.658 0.001
APDI VGP 77,2° 81.4+ 3,8° 74.624 0.001

*-non-significant value
Source: compiled by the authors of this study

Fig. 1. A-lateral cephalogram of a patient with NGP; B-patient’s lateral cephalogram with HGP

Picture taken by the authors

A strong correlation was found between the Kangle,
ANB angle, and Kim’s APDI analysis parameter, although
no direct statistical correlation was found between
the ANB angle under study and the horizontal type of
facial skull growth, which was predominantly due to
shortening of the premaxilla, the basis of the upper
and/or lower jaw, as well as shortening of the lower
jaw branch in patients with different types of facial
skull growth.

For groups with neutral growth, horizontal growth
and vertical growth, the mean value of angle K and
standard deviation were 40.28 + 1.24, 39.5 + 1.19 and
37.7 £ 1.33, respectively (Table 2). In addition, the K
angle values in the groups were not affected by the

age of the children (p = 0.184), gender (p = 0.129),
malocclusion class according to Engle (p = 0.184) and
periods of mixed dentition (p = 0.165).

According to the results (Table 3) of the comparative
analysis conducted in patients with NGP (Fig. 1 A) of the
facial skull, a direct statistically significant correlation
was found between the ANB and K angles and this
type of growth (p=0.005), but no statistically significant
correlation was found between the neutral growth
type and the APDI parameter; in patients with HGP
(Fig. 1 B), adirect statistically significant correlation was
found between the Kand APDI angles and this growth
type (p=0.002), however, no statistically significant
correlation (p=0.08) was found between the horizontal

1713



Kyryl G. Krymovskyy et al.

Fig. 2. 3D lateral cephalogram of a patient with VGP
Picture taken by the authors

growth type and the ANB angle, which is associated
with the detection of sagittal apical base decrease of
the upper jaw; in patients with VGP (Fig. 2), we found a
direct statistically significant relationship between the
APDI parameter and both angles studied (p=0.001),
without detected sagittal apical base decrease of the
jaws, which confirms previously published studies on
the reliability of using the K angle in cephalometric
analysis of orthodontic patients in the permanent
occlusion period [1, 3, 6-9, 16].

Thus, no statistically significant differences in 2K,
£ANB, and APDI between the three study groups were
found at the level of p < 0.05. We did not find strong
correlations between angles K, ANB, APDI and early
mixed occlusion (r=0.231; p>0.05), as well as late mixed
occlusion (r=0.224; p>0.05) according to Pearson’s
coefficient.

DISCUSSION
In Ukraine, class 2 malocclusions are malocclusions,
with a frequency of up to 79.9% during the mixed
dentition period [17-19], requiring timely diagnosis and
interceptive orthodontic treatment. In the late stage
of mixed dentition, HGP was more common (41.2%)
than others, since the type of facial skull growth tends
to change during the first phase of puberty. Studies by
Knigge et al [20] showed that in VGP, the prevalence
of class 2 was 51.6% (46 people); in NGP - 35% (210
people); in HGP - 23.7% (68 people).

The difference between gender distribution in
study group 3 (VGP) was due to the fact that men had
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significantly increased posterior and anterior facial
height, lower jaw length, and downward displacement
of the posterior upper jaw. This is confirmed by the
studies of Taner et al., which determined a statistically
significant advantage of the male sex in the sample
with vertical growth type in the presence of class
1 malocclusion, and also established that in class 2
malocclusion, the posterior facial height and lower
facial heightin men were significantly longer compared
to girls [18]. Nowadays, no direct or inverse correlation
has been established between facial skeleton growth
patterns and sagittal occlusal anomalies [21].

Cephalometric assessment of the relationship
between the jaws in the sagittal plane is considered
extremely important in orthodontics. Since Broadbent
introduced lateral cephalometry, many analyses have
been conducted to assess the anterior-posterior
relationship of the jaws [2, 4]. In many clinical cases with
questionable statistical data, it is impossible to make
a definitive diagnosis based on the sagittal skeletal
pattern, as different skeletal analyses can produce
conflicting results. Based on the results of the study of
most factors, a‘final diagnosis’ of the anterior-posterior
skeletal malocclusion class was made. The consistency
of diagnostic criteria for various cephalometric
parameters was assessed by using kappa statistics,
specificity and sensitivity. We compared the diagnostic
accuracy of the included skeletal parameters between
all study groups: K-angle, ANB-angle, APDI [3, 5].

An important step in orthodontic diagnosis and
treatment planning is the assessment of the sagittal
relationship between the jaws. Numerous linear and
angular measurements have been proposed to assess
this relationship, but they can be inaccurate because
variations in facial height, jaw inclination, and overall
jaw prognathism can alter angular measurements
[4, 8]. The ANB angle is still widely used to assess the
sagittal relationship of the jaws, but it depends on a
number of various factors. Some studies have shown
that the length of the anterior cranial base, vertical
growth pattern and minor variations in nasion and
sella turcica locations can all affect the ANB-angle
measurements [6, 8]. In order to evaluate the class and
form of malocclusion more accurately than ANB angle
analysis, clinicians are still searching for a new reliable
cephalometricindex[1, 13].

In our research results, the K-angle, ANB angle, APDI
parameter, and all study groups showed a low degree of
consistency (k=0.321, p<0.01). In turn, the K-angle, ANB
angle, and APDI showed a high degree of consistency
in the NGP and VGP of the facial skull (k=0.845, p<0.01),
while in HGP, the kappa coefficientindicated a moderate
degree of agreement (k=0.505, p<0.01) of the studied
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angles, which is explained by a change in the ANB angle
in these patients due to sagittal dysplasia of the upper
jaw. The specificity and sensitivity of each diagnostic
parameter were also determined independently for
all groups. The ANB angle had the highest specificity
(0.930), and the K angle had the highest sensitivity
(0.978) in Class | malocclusions. The K angle had the
highest sensitivity (0.948) and specificity (0.921) in
Class Il malocclusions. The ANB angle in group | had
the highest sensitivity (0.902), compared to group lll
(0.813) and group 11(0.485). In contrast, the Kangle had
the best specificity (1.00) throughout all groups under
our study, with slightly different sensitivity values of
0.901 (group 1), 0.876 (group lll) and 0.732 (group II). In
research made by Ahmed et al. [8], ANB angle sensitivity
was 0.809in the class 1 group, while in the class 2 group,
its value was 0.928, which was slightly different from
our findings. They also revealed that the ANB angle is
only valid in patients with NGP of the facial skeleton,
while in VGP and HGP, more accurate parameters have
to be involved in order to precisely assess sagittal jaw
discrepancy.

According to Jacobson [4, 6], the patient’s age,
vertical growth direction, jaw rotation, and length of
the anterior skull base affect the change in the value of
this angle. In addition, high-quality X-rays are required
for accurate identification of point A, which sometimes
complicates diagnosis, since it is not always possible
to take high-quality images using digital technologies
[12,13].

Angle K has a statistically significant advantage over
angle ANB in that it remains stable even when the jaws
rotate or increase in the vertical direction[1, 3, 8,9, 16].
For example, the C-G line rotates in the same direction
as point G when it rotates downwards and backwards,
carrying with it the perpendicular from point M. Angle
K remains relatively constant because the M-G line
also rotates in the same direction. Therefore, when
the jaws rotate clockwise or counterclockwise, this
tends to obscure the sagittal relationship of the jaws
in gnathic forms of malocclusion, which angle K can
assess. The quality of the cephalogram must be high
[14]. However, it is not always easy to find the middle
of the premaxilla and determine it correctly [4, 7]. The
advantage of determining the centre of the condylar
head is that there is no need to accurately trace the

contour of the condylar head; if the centre is within 2
mm of its actual location, the value of angle K will have
a minimum error of about 1°, which is not statistically
significant (p=0.01) [3]. Bajjad et al. [17] compared
values of different angles (including K-angle) in class
1 and class 2 malocclusion patients in permanent
occlusion with different facial skeleton growth patterns.
The author discovered that in both class 1 and class 2
malocclusion patients, despite the growth pattern, with
good reliability, 2ZYEN displays the greatest alpha value
(0.849), followed by £W (0.841) and 2K (0.816). Those
results are similar to our findings, which also proved
that the K-angle is a reliable cephalometric index which
should be taken into consideration, especially when we
use 3D cephalometrics for landmark detection. Thus,
no statistically significant differences in 2K, ZANB, and
APDI between the three study groups were found at
the level of p < 0.05, which is confirmed by the studies
of Mohammadi Shayan et al. [20].

CONCLUSIONS

The K-angle showed a significant correlation with APDI
in every facial skeleton growth pattern group and was
revealed to be the most valid and reliable indicator of
sagittal jaw discrepancy assessment amongst the three
studied cephalometric indexes. That’s why the K-angle
can be used to accurately establish and also precisely
differentiate malocclusion’s class and its aetiological
form during mixed dentition as well.

It is advisable to take this angle into account not
only in the permanent occlusion period, but also in the
mixed dentition period, regardless of the existing types
of facial skeleton growth patterns, as a full-fledged
alternative to using the ANB angle to assess the an-
teroposterior relationships of the upper and lower jaws
during the diagnosis and planning of treatment tactics
for orthodontic patients with occlusion anomalies,
which directly depends on the specific malocclusion
and its form.

Further research should focus on a more detailed
study of the dependence of the Kangle on changes in
the position of the jaw bases, as well as sagittal dysplasia
of the alveolar ridge of the upper jaw, to fully implement
this cephalometric indicator in 3D cephalometric diag-
nostics in modern orthodontic practice.

REFERENCES

1. Kotuta J, Kuc AE, Lis J et al. New Sagittal and Vertical Cephalometric Analysis Methods: A Systematic Review. Diagnostics (Basel).

2022;12(7):1723. doi: 10.3390/diagnostics12071723. <boi&

2. Albarakati SF, Kula KS, Ghoneima AA. The reliability and reproducibility of cephalometric measurements: a comparison of conventional
and digital methods. Dentomaxillofac Radiol. 2012;41(1):11-7. doi: 10.1259/dmfr/37010910. <poi&

1715


http://www.doi.org/
http://www.doi.org/

Kyryl G. Krymovskyy et al.

3. Sandeep KM et al. K angle: a new indicator of sagittal jaw relationship. Int J Cur Res. 2017;9(2):46243-46247.
4. Brown M. Eight methods of analysing a cephalogram to establish anteroposterior skeletal discrepancy. Br J Orthod. 1981;8(3):139-46.
doi: 10.1179/bjo.8.3.139. (poi&
5. Oktay H. A comparison of ANB, WITS, AF-BF, and APDI measurements. Am J Orthod Dentofacial Orthop. 1991;99(2):122-8. doi:
10.1016/0889-5406(91)70114-C. (poiea
6. Jajoo A, Agarkar SS, Sharma S et al. Comparison of Beta and ANB Angles for Evaluation of Sagittal Skeletal Discrepancy: A Cephalometric
Study. J Contemp Dent Pract. 2018;19(6):739-742.
7. Baik CY, Ververidou M. A new approach of assessing sagittal discrepancies: the Beta angle. Am J Orthod Dentofacial Orthop.
2004;126(1):100-5. doi: 10.1016/j.ajod0.2003.08.026. boi&
8. Ahmed M, Shaikh A, Fida M. Diagnostic validity of different cephalometric analyses for assessment of the sagittal skeletal pattern. Dental
Press J Orthod. 2018;23(5):75-81. doi: 10.1590/2177-6709.23.5.075-081.0ar. (bol&
9. Bhad WA, Nayak S, Doshi UH. A new approach of assessing sagittal dysplasia: the W angle. Eur J Orthod. 2013;35(1):66-70. doi: 10.1093/
ejo/cjr001. Cbol&
10. KandaY. Investigation of the freely available easy-to-use software ‘EZR for medical statistics. Bone Marrow Transplant. 2013 Mar;48(3):452-
8.doi: 10.1038/bmt.2012.244. (boi&
11. Krymovskyy KG, Zhehulovych ZE, Storozhenko KV, Babaskin YI. Nowadays and the future of the 3d digital technologies in modern
orthodontics. Wiad Lek. 2024;77(10):2047-2056. doi: 10.36740/WLek/195140. boi&
12. Durdo AR, Pittayapat P, Rockenbach MI et el. Validity of 2D lateral cephalometry in orthodontics: a systematic review. Progress in
Orthodontics. 2013;14(1):31. doi:10.1186/2196-1042-14-31. (boi&
13. Segner D, Hasund A. Indywidualna cefalometria. [Individual cephalometry]. Med. Tour Press Int. Otwock.2015, p.144. (Polish)
14. Serafin M, Baldini B, Cabitza F et al. Accuracy of automated 3D cephalometric landmarks by deep learning algorithms: systematic review
and meta-analysis. Radiol Med. 2023;128(5):544-555. doi: 10.1007/511547-023-01629-2. ‘boi&
15. Sam A, Currie K, Oh H et al. Reliability of different three-dimensional cephalometric landmarks in cone-beam computed tomography :
A systematic review. Angle Orthod. 2019;89(2):317-332. doi: 10.2319/042018-302.1. ¢bol&
16. Kotuta J, Kotuta K, Kotarska M et al. Selected Indicators Used in Cephalometric Analysis and Their Predictive Value in Defining Sagittal
Discrepancy Malocclusions: A Comparative Study. J. Clin. Med. 2025;14:3429. doi: 10.3390/ jcm14103429. “bol
17. Bajjad A, Chauhan A, Sharma A, Kumar S. Cephalometric analysis for assessing sagittal jaw relationship- A comparative study. IP Indian
Journal of Orthodontics and Dentofacial Research. 2021;7:150-159. doi: 10.18231/j.ijodr.2021.026. ‘bol&
18. TanerL, Giirsoy GM, Uzuner FD. Does Gender Have an Effect on Craniofacial Measurements? Turkish journal of orthodontics. 2019;32(2):59—
64. doi:10.5152/Turk)Orthod.2019.18031. bol&
19. Smahliuk LV, Dmytrenko MI. Dystalna okliuziia i skupchenist zubiv: stratehiia likuvannia. [Distal occlusion and crowding of teeth: treatment
strategies]. Ukrainskyi stomatolohichnyi almanakh. 2020;2,:103-108. (Ukrainian)
20. Mohammadi Sh, Behroozian A, Sadrhaghighi A et al. Prevalence of dental anomalies in different facial patterns and malocclusions in
an Iranian population. Journal of oral biology and craniofacial research. 2022;12(5):525-528. doi:10.1016/j.jobcr.2022.07.001. “bol
21. Knigge RP, Hardin AM, Middleton KM et al. Craniofacial growth and morphology among intersecting clinical categories. Anatomical
record (Hoboken, N.J. : 2007). 2022;305(9):2175-2206. doi:10.1002/ar.24870. (bol&

The article was written as part of research work entitled “Improvement of digital and analogue protocols for the diag-
nosis, treatment and prevention of patients of different age groups with dentoalveolar anomalies and deformities”
(state registration number 0124U000780).

CONFLICT OF INTEREST
The Authors declare no conflict of interest

CORRESPONDING AUTHOR

Kyryl G. Krymovskyy

Bogomolets National Medical University
13 T. Shevchenko Blvd., 01601 Kyiv, Ukraine
e-mail: creyss23@ukr.net

ORCID AND CONTRIBUTIONSHIP

Kyryl G. Krymovskyy: 0000-0003-0484-5329 & ® ¢ ®
Oleksandr A. Kaniura: 0000-0002-6926-6283 ‘A E F

1716


http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
https://doi.org/10.1186/2196-1042-14-31
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
https://doi.org/10.5152/TurkJOrthod.2019.18031
http://www.doi.org/
https://doi.org/10.1016/j.jobcr.2022.07.001
http://www.doi.org/
https://doi.org/10.1002/ar.24870
http://www.doi.org/
https://orcid.org/0000-0003-0484-5329

Comparative analysis of cephalometric K-angle index of mixed dentition patients

Zinaida E. Zhehulovych: 0000-0002-9996-2060 ‘A & F
Kateryna V. Storozhenko: 0000-0003-3509-7124 A B (E (F
Yurii |. Babaskin: 0000-0003-1628-2500 ‘A B E
Oleksandr V. Bida: 0000-0002-6038-6545 A 8 ¢ @
Tetyana M. Brychko: 0009-0004-0453-2001 A 8 ¢ @

A —Work conceptand design, ‘B8 — Data collection and analysis, ‘¢ — Responsibility for statistical analysis, ‘|0 —Writing thearticle, ‘e — Critical review, (F — Final approval of the article

RECEIVED: 10.04.2025
ACCEPTED: 28.08.2025 CREATIVE COMMONS 4.0

1717


https://orcid.org/0000-0002-9996-2060
https://orcid.org/0000-0003-1628-2500

