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The purpose of the study was to identify prognostic criteria for the formation of bronchial asthma in children with
obstructive bronchitis. The material for the work included the data of a retrospective examination of 100 children with recurrent
obstructive bronchitis aged from 1 to 7 years (the first group). The second group included 89 children diagnosed with bronchial
asthma. All children underwent a comprehensive examination, including the copying of information from medical records,
questioning of parents, analysis of risk factors, assessment of allergic history and examination of laboratory parameters. The
diagnostic test for the absolute number of eosinophils showed high specificity of 84.9+4.9, and sensitivity of 63.6+14.5. The
relative number of eosinophils showed high sensitivity and specificity: 81.845.2 and 84.144.0, respectively. Testing of
immunoglobulin E showed absolute sensitivity of 100.0+0.0, specificity 72.2+7.5. Thus, high prognostic efficiency in the
development of asthma in children with obstructive bronchitis has parental allergic diseases, urogenital infections and maternal
preeclampsia during pregnancy, birth injury and asphyxia in the neonatal period, absolute and relative eosinophilia,
hyperimmunoglobulinemia E.

Key words: bronchial asthma, eosinophilia, hyperimmunoglobulinemia E, predictive indices

T.T. IIanaxoBa

NPOrHOCTHUYHI KPUTEPIi PUBUKY BPOHXIAJIBHOI ACTMH Y JITEA
3 OBCTPYKTUBHHUM BPOHXITOM

Meroto mocii/pKeHHsT OyJio BHSBUTH MPOTHOCTHYHI KpuTepii QopmyBaHHs OpoHXiadbHOI acTMH y JiTed i3
00CTpyKTUBHAM OpOHXiTOM. MaTtepiaioM Iu1st poOOTH MOCITYKHIN AaHi PeTPOCIIEKTUBHOTO obcTexxeHHs 100 miTeil 3 penuanBHIM
00CTpYKTHBHAM OpOHXiTOM BikoM Bix 1 10 7 pokiB (nepiua rpymna). o npyroi rpynu ysiduuum 89 niteit i3 aiarno3om GpoHxianbHa
actMa. Bceim miTsm Oyno mpoBemeHO KOMIUIGKCHE OOCTEXKEHHs, IO BKIIOYA€ KOIMIIOBAHHS BiIOMOCTEH i3 MEOMYHHUX KapToK,
ONUTYBaHHS 0ATHKIB, aHANI3 (JAKTOPIB PU3HKY, OLIHKY aJeprooridHOr0 aHaMHe3y Ta JOCITIIKEHHS Jab0paTOPHHUX MOKA3HHKIB.
JliarHoCTHYHUIA TecT Ha abCOJIOTHY KUTBKICTh €03MHO(DITIB MOKa3aB BUCOKY crienudiunicts 84,9+4,9 ta uytnusicts 63,6+14,5.
BimHOocHa KiNbKicTh €03WHO(DITIB TAaKOXK Majia BHCOKY YyTIHBICTh Ta crenudiuHicts: 81,8+52 Ta 84,1+4,0, BiamosigHO.
JHocnimkenns imyHorino0Oyniny E mokaszano adcomoray aytimuBicts 100,0+0,0, cnenngivnicts 72,24+7,5. TakuM YUHOM, BUCOKY
MPOTHOCTHYHY €(EeKTHBHICTh y PO3BHTKY OpOHXianbHOI acTMH y AiTel 3 OOCTPYKTHBHHUM OPOHXITOM IMOpSI 3 ajepridyHHUMHU
3aXBOPIOBAHHAMH OAaTHKiB, ypOTEHITAIPHUMHU IHQEKIIIMH Ta T'ecTO30M Marepi IiJ Yac BariTHOCTI, POJOBOIO TPABMOIO Ta
acikcielo B HEOHATAIBHOMY II€pio/ii MafOTh aOCONIOTHY Ta BiTHOCHY €03MHO(IIIIO, rinepiMmyHorno0ymiHeMio E.

Kumrouogi ciioBa: OponxiansHa acTMa, eo3uHo(]iis, rinepiMmyHornooyninemist E, IporHocTHYHI MOKa3HUKH.

The problem of timely diagnosis of bronchial asthma (BA) is one of the most urgent problems in
modern pediatrics [5, 9].

Diseases of the lower respiratory tract in children, especially in children of young age are often
accompanied by the development of an obstructive syndrome [4, 13]. In some children, we meet a recurrent
bronchial obstruction due to repeated episodes of respiratory infections leading to the formation of
bronchial hyperactivity and the implementation of bronchial asthma; in other children, the bronchial
obstruction syndrome might be transient in nature and disappearing of symptoms occurs at early school
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age. Phenotyping of recurrent bronchial obstruction syndrome in children, taking into account the long-
term prognosis of the risk of BA development only based on the clinical pictures is rather difficult [10, 11].
Presently, we have no valid diagnostic criteria for diagnosing asthma in young children, despite the fact
namely in this age range the disease makes its debut in 70—-80 % of cases. In this connection, the search for
ways to predict the risk of BA development in children, revealing informative methods using diagnostic
predictor biomarkers does not lose its relevance [2, 7]. This has determined the priority direction of our
research work as well.

The purpose of the study was to identify prognostic criteria for the formation of asthma in children
with obstructive bronchitis.

Materials and methods. The work was performed on the basis of the Azerbaijan Medical
University (Baku, Azerbaijan). The material for the work included the data of a retrospective examination
of 100 children with recurrent obstructive bronchitis (ROB) aged from 1 to 7 years. They made up the first
group. The second group included 89 children diagnosed with BA; it is to be noted that 27.9 % of patients
were diagnosed with mild intermittent BA, 50.0 % with mild persistent BA and 22.1 % with moderate BA.
All children underwent a comprehensive examination, including copying of information from medical
records, questioning of parents, analysis of risk factors, assessment of allergic history and examination of
laboratory parameters.

The statistical processing of the material was carried out on an Excell-2013 SPSS-20 spreadsheet.
For the purpose of correct application of statistical procedures, we have calculated the mean values of the
obtained samples (M), their standard deviations (o), standard errors (m), 95 % confidence intervals,
minimum (min) and maximum (max) values of the series, and there were determined the frequencies of
occurrence of the target indication (p %) in groups. For comparison and probabilistic assessment of
differences between the values of the compared groups, we have used the analysis of variance (F-Fisher)
and non-parametric rank tests of Wilcoxon U-test (Mann-Whitney) and Kruskal-Wallis test. Pearson's >
method (Pearson Chi-Square) was used to determine the degree of association between qualitative indices.
To assess the effectiveness of the diagnostic significance of the test, we have determined first its specificity
(Sp) and sensitivity (S). Additionally, for each test, there are determined the predictive utility of positive
and negative results, as well as practical application, and the likelihood ratios of positive (LR+) and
negative (LR-) results. Based on the values of sensitivity and specificity, a characteristic ROC curve
(receiver operating characteristic) was constructed. The quantitative assessment of the ROC curve was
determined by the area under the curve. Based on the coordinates of the ROC curve, the cut-off point is
defined. Differences and correlation coefficients were considered significant at p<0.005.

Results of the study and their discussion. Among the examined patients with both bronchitis and
asthma, the majority were boys, accordingly 68 (68.0 %) and 69 (77.5 %). In patients with bronchitis and
asthma 32 (32.0 %) and 20 (22.5 %) respectively, were girls (y2=2.144, p=0.143). Despite the fact that
there were more boys in the analyzed phenotypes, the gender indication was not defined as a statistically
significant risk factor in predicting recurrent bronchial obstruction.

One of the substantial risk factors in the formation of BA is burdened by allergic diseases. In our
study, in the group of children with bronchial asthma, fathers in 20.2 % of cases had various allergic
diseases, with obstructive bronchitis — in 7.0 % (¥2=7.175, p=0.07); mothers — in 24.7 % and 9 %,
respectively (¥2=8.486, p=0.004). The relatives of the examined patients with bronchitis had allergic
diseases in 15.0 % of cases, while those with asthma had 28.1 % (y2=4.836, p=0.028). The hereditary
burden of allergic pathologies in bronchial asthma statistically significantly exceeds the indicators of
obstructive bronchitis (p<0.05) and is a significant predictor (Table 1).

Table 1
Comparative assessment of hereditary burden in children with bronchitis and asthma
Obstructive bronchitis BA — mild + moderate s
n % n % x P

Boy 68 68.0 % 69 77.5 %

Gend . 2.144 0.143
ender Girl 32 32.0% 20 225%
L 93 93.0 % 71 79.8 %

Allergic diseases of the father 7 70% 13 202% 7.175 0.007
91 91.0 % 67 75.3 %

Allergic di f th th 8.486 0.004
ergic diseases o € mother 9 9.0 % 22 24.7 %
85 85.0 % 64 71.9 %

Allergic di f the relati 4.836 0.028
ergic diseases o € relatives 15 15.0 % 25 281 %

A comparative characteristic of maternal pathologies during pregnancy was carried out (Table 2).
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Table 2
Comparative assessment of maternal diseases during pregnancy among patients with bronchitis and asthma
Obstructive bronchitis BA — mild + moderate 5
n % n % x p
Acute respiratory viral 97 97.0 % 85 95.5% 0.295 0.587
infection 3 3.0% 4 4.5%
U tal infecti 89 89.0 % 88 98.9 % 7.725 0.005
rogenital iniections
£ 11 11.0 % 1 1.1%
. 84 84.0 % 84 94.4 % 5.139 0.023
Preeclampsia
16 16.0 % 5 5.6 %
. 93 93.0 % 84 94.4 % 0.151 0.697
Preterm birth
7 7.0 % 5 5.6 %
94 94.0 % 83 93.3% 0.044 0.835
Operational childbirth . .
6 6.0 % 6 6.7 %

The results of a comparative analysis of maternal pathologies during pregnancy showed almost the
same ratio of the number of children in both groups born from operative delivery — 6 % and 6.7 % with
bronchitis and asthma, respectively, (32=0.044, p=0.835). The premature births were noted in 7 % and
5.6 % of cases in the groups with bronchitis and asthma, respectively (¥2=0.151, p=0.697). The acute
respiratory viral infection during pregnancy in the group of mothers of the children with bronchitis was
recorded in 3 % of cases, in the group with asthma — in 4.5 % of cases (¥2=0.295, p=0.587). Only the
frequency of preeclampsia and urogenital infections during pregnancy differed statistically in groups of
patients with bronchitis and asthma. The preeclampsia occurred in 16 % in the bronchitis group and in
5.6 % of cases in the asthma group (32=5.139, p=0.023). The urogenital infections in groups with bronchitis
and asthma were observed in 11 % and 1.1 % of cases, respectively, (¥2=7.725, p=0.005).

Pathologies of the neonatal period were noted more often in the group of children with obstructive
bronchitis. Thus, birth injuries were recorded in history in children with bronchitis in 15 %, with asthma —
in 3.4 % of cases (¥2=7.391, p=0.007), birth asphyxia in groups with bronchitis and asthma — in 18 % and
4.5 % cases, respectively (¥2=8.351, p=0.004), perinatal damage of central nervous system — in 12 % and
3.4 % of cases, respectively (x2=4.799, p=0.028). The listed pathologies differed statistically significantly
between the studied groups, p<0.05. There were no significant differences in the incidence of intrauterine
infection, in the group of children with bronchitis — 7 %, with asthma — 6.7 % (¥2=0.005, p=0.944).

When analyzing the types of nutrition of infancy age in children of the studied groups, it was
revealed that the majority of children with bronchial asthma in infancy age were in artificial nutrition
(52.8 %), with bronchitis — 13 %. 78 % of children with bronchitis and 31.5 % of children with asthma in
infancy age received breast milk, 9 % of children with bronchitis and 15.7 % of children with asthma were
on a mixed type of feeding. All these indicators significantly differed between the groups (¥2=58.865,
p=0.000).

We have analyzed the hematological parameters of obstructive bronchitis and bronchial asthma as
well. The absolute and relative numbers of eosinophils in bronchitis and asthma were significantly differed
from each other (p<0.000). The absolute number of eosinophils in atopic asthma is almost 7 times higher
than that in obstructive bronchitis and is equal to 1.72+0.67x109/1 (95 % CI: 0.23-3.20) and
0.25+0.08%10%/1(95 % CI: 0.1-0.4), respectively. The percentage of eosinophils in asthma is almost 3 times
higher than in bronchitis, respectively 6.0140.43 % (95 % CI: 5.14-6.87) and 1.86+0.23 % (95 % CI: 1.40—
2.32). As aresult of the laboratory immunological examination it was revealed a significant increase in the
level of total IgE in blood serum in children with BA, amounting to 436.1+96.1 (¥*>=8.741, p<0.003)
compared with the values of 211.5£53.9 IU/ml (95 % CI: 102.1-321.0) in children with obstructive
bronchitis (p<0.056). Comparative analysis of the level of Ig E in children with BA and ROB shows the
statistical significance of differences using the Kruskal-Wallis test.

The diagnostic test for the absolute number of eosinophils showed high specificity of 84.9+4.9,
sensitivity of 63.6£14.5, and satisfactory results LR+ (4.22) and LR— (0.43). The relative number of
cosinophils showed high sensitivity and specificity of 81.8+£5.2 and 84.1+4.0, respectively, good LR+
(5.16) and satisfactory results of LR— (0.22). Testing of immunoglobulin E showed absolute sensitivity of
100.0+£0.0, specificity 72.2+7.5, satisfactory LR+ 3.60 and excellent LR— 0.22. The presence of
eosinophilia in peripheral blood has a greater specificity (Sp=84.1 %) than an increased level of total IgE
(Sp=72.2 %) in blood plasma. This fact is explained by the fact that an increased level of reaginic antibody
in plasma reflects the potential for the development of allergic diseases, and an increased level of
eosinophils is a realized allergic inflammation.
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Based on the coordinates of the ROC curve, cut-off-points were determined when the sum of
sensitivity and specificity values reached the maximum level. This approach enables us to assess the
predictive value of the positive and negative results obtained when using this diagnostic method, evaluated
as a marker that can be used to verify and predict the formation of BA.

A high cut-off point is noted for immunoglobulin E (135), odds ratios (OR) were 53.0 (95 % CI:
2.8-988.3), p<0 .05. Relative eosinophilia has a development odds ratio of 23.9 (95 % CI: 9.7-59.1), a
diagnostic threshold of 3.95, p<0.05. Thus, immunoglobulin E and the relative number of eosinophils have
a high prognostic value; they are evaluated as markers that can be used to verify and predict the formation
of BA.

We applied one-way ANOVA (analysis of variance) and assessed the weight of factors in
predicting asthma. The relative eosinophilia F=403.2, EIF=74.9, 95 % CI 74.2-75.6, EIF=35.5 %, 95 % CI
34.2-36.9, immunoglobulin E F=42 have a high influence weight, EIF=47.7 %, 95 % CI 43.1-52.3, and
the absolute eosinophilia F=18.5, EIF=23.0 %, 95 % CI 18.0-28.09 have high influence weight. Moderate
weight of influence fell on the following factors: birth asphyxia F=9.1, EIF=4.6 %, 95 % CI 2.6-6.6, birth
injury F=7.9, EIF=4.1 %, 95 % CI 2.1-6.1, maternal allergic disease F=9.2, EIF=4.7 %, 95 % CI 2.7-6.7
and paternal allergic disease F=7.7, EIF=3.9 %, 95 % CI 1.9-5.9.

To conduct a comparative analysis of the informative value of risk factors for BA development,
we calculated the area under the ROC-curve — AUC (area under the curve). The results for eosinophils are
presented in fig. 1.

Analyzing the data obtained for the relative number of eosinophils, it was found that the largest
area under the ROC curve was AUC=0.866+0.34 at 95 % CI: 0.799-0.933 (p<0.001), for the absolute
number of eosinophils AUC=0.755+0.92 at 95 % CI: 0.574-0.936 (p<0.008).

The results of the AUC for IgE are shown in fig. 2.
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Fig. 1. ROC-curve of eosinophils, a — absolute number; b — relative number) Fig. 2. The ROC-curve of IgE.

Analysis of the internal validation of the model showed predictive value and good informative
value for IgE; the area under the ROC curve was AUC=0.808+0.62 at 95 % CI: 0.687-0.930 (p=0.003).

Although some biomarkers specific to different asthma phenotypes have been identified by many
researchers, progress in their utility remains slow, because of several disease mechanisms, the variation of
biomarkers at different levels of inflammation, changes in relying on one test over time (eg, from sputum
eosinophilia to blood eosinophilia), and the degree of invasive tests required to collect biomarkers, which
limits their applicability in clinical settings [8, 14]. Our study can help in solving this tasks. So, according
results of statistical data high prognostic efficiency in the development of asthma in children with
obstructive bronchitis has absolute and relative eosinophilia, and hyperimmunoglobulinemia E.

Zhang XY obtained the similar results analyzing the relationship between some blood parameters
in patients with asthma. They revealed that blood eosinophil counts and eosinophil/lymphocyte ratio and
eosinophil/neutrophil ratio can accurately predict eosinophilic asthma in patients with persistent
uncontrolled asthma despite treatment. In their study ROC curve analysis identified that blood eosinophil
percentage (relative number) count was the best predictor for eosinophilic asthma, with an area under the
curve (AUC) of 0.907; p<0.001 (AUC=0.866+0.34; p<0.001 in our work). The absolute blood eosinophil
count was also highly predictive with an AUC of 0.898; p<0.0001 (AUC=0.755%0.92; p<0.008 in our
study). The authors propose that blood counts may be a useful aid in the monitoring of uncontrolled
asthma [15].

But opposite to our results Hastie AT, did not find out high predictive value of IgE in patients with
arisk of severe asthma. It should be noted that the authors analyzed predictive value for sputum eosinophil
and neutrophil percentages, not for the direct risk of asthma development [6].
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Several other biomarkers remain useful in recognizing various asthma phenotypes. Thus, some
authors indicated that periostin, fractional exhaled nitric oxide, exhaled breath condensate and
galectins [3].

Identification of biomarkers is primarily important for improving the effectiveness of treatment.
For experimental therapies targeting inflammatory cytokines such as IL-5 and IL-13, the biological activity
of therapeutic targets should be considered as they are associated with biomarkers. IL-5 leads to
hematopoiesis and mobilization of eosinophils from the bone marrow; IL-13 does not directly induce the
production of eosinophils, but induces the expression of chemoattractants in the structural cells of the
respiratory tract, which can recruit and retain eosinophils in bronchial tissue [1].

Avramenko Y. studying IL-26 is a potential biomarker of disease severity in asthma revealed the
increase of exhaled IL-26 in obese and non-obese moderate-to-severe asthmatic patients. They indicated
that exhaled IL-26 might be a perspective biomarker in non-obese and obese asthmatics [2]. But, in our
study, we assessed not only laboratory markers but also some maternal and paternal risk factors, diseases
of parents, birth injury and asphyxia in the neonatal period etc. Using these predictive markers in children
with obstructive bronchitis will be more effective to prevent the development of asthma in comparison with
assessment only laboratory tests.

Moreover, we agree with Porpodis K, that the main goal of identifying particularly informative
prognostic laboratory and clinical indicators characterizing asthma should be their easy practical use as
reliable markers [12]. We emphasize the need to identify different sets of markers to select patients at risk
of the development of asthma for prevention and individualized therapeutic approach.

1. The hereditary burden of allergic pathologies in bronchial asthma statistically significantly
exceeds the indices of obstructive bronchitis (p<0.05) and is a significant predictor.

2. The diagnostic test for the absolute number of eosinophils showed high specificity of 84.9+4.9,
sensitivity 63.6+14.5, satisfactory results LR+ (4.22) and LR— (0.43). The relative number of eosinophils
showed high sensitivity and specificity of 81.8+5.2 and 84.1+4.0, respectively, good LR+ (5.16) and
satisfactory results of LR— (0.22). Testing of immunoglobulin E showed absolute sensitivity of 100.0+0.0,
specificity 72.2+7.5, satisfactory LR+ 3.60 and excellent LR— 0.22.

3. The presence of eosinophilia in peripheral blood has a greater specificity (Sp=84.1 %) than an
increased level of total IgE (Sp=72.2 %) in blood plasma.

Thus, the calculation of the frequency and variation of each indicator makes it possible to evaluate
prognostic criteria, although these indicators occur in many combined cases, and therefore it is impossible
to determine which is more important in each case using traditional assessment methods. Mathematical
analysis and quantitative evaluation of these indicators make it possible to predict the strength of the
influence of the studied indicators on the final result in all possible combined cases. High prognostic
efficiency in the development of asthma in children with obstructive bronchitis has parental allergic
diseases, urogenital infections and maternal preeclampsia during pregnancy, birth injury and asphyxia in
the neonatal period, absolute and relative eosinophilia, hyperimmunoglobulinemia E.
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CORRELATIONS OF TELEROENTGENOGRAPHIC PARAMETERS OF THE JAWS WITH
BASAL CRANIAL PARAMETERS IN UKRAINIAN JUVENILE MEN AND JUVENILE
WOMEN WITH DIFFERENT FACIAL PROFILES ACCORDING TO SCHWARZ
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Peculiarities of correlations between TRG-indices of the upper and lower jaws, intermaxillary indices that can be
corrected during surgical and orthopedic treatment, and TRG-indices of the skull, which usually do not change during such
interventions in Ukrainian juvenile men and juvenile women with orthognathic bite with different facial profiles according to
Schwarz, were established. In juvenile men with the first face profile (back profile), the revealed reliable connections were mostly
direct of medium strength and strong, and in juvenile women, almost the same number of direct and reverse connections of mostly
medium strength were established. In juvenile men with the second face profile (straight profile), reliable connections were
exclusively strong direct and strong inverse, while in juvenile women direct connections of medium strength prevailed. Both
juvenile men and juvenile women with the third face profile (front profile) have mainly direct reliable relationships of medium
strength.

Key words: teleradiography, cephalometry, teleradiographic indices, cephalometric analysis according to Schwarz, face
profiles, juvenile men and juvenile women, orthognathic occlusion, correlations.

O.C. lIpoxonenko, E.B. bejsie, P.A. KpaBeus, JI.I. Mapunuy, C.B. IIpokonenko

KOPEJIAII TEJEPEHTTEHOT PAOTYHUX ITOKA3HHUKIB IIEJEI I3 BA3AJIBHUMHA
KPAHIAJIBHUMU ITIOKA3ZHUKAMMU B YKPAIHCBKUX IOHAKIB I JIBYAT
I3 PIBHUMHU ITPOPLIIAMU OBJINYYSA 3A SCHWARZ

BcranoBneni  ocobnmBocTi  Kopensmii Mik TPI-moka3HMKamMu BepXHBOI 1 HHKHBOI IIENEH, MDKIICICTHUMHU
MOKa3HUKaMH, SKi MOXYTh KOpPETyBaTUCS IIiJ] 9ac XipypriyHOro, OPTOIEANYHOro JiKyBaHHs Ta TPI'-mokasHukamu deperma, sIKi
3a3BHUYAll He 3MIHIOIOTBCS I Yac TaKWX BTPYYaHb B YKPAaiHCHKUX IOHAKIB 1 JIiBYAT 3 OPTOTHATHYHHUM IPHKYCOM 3 Pi3HUMH
npodinamu obniyus 3a Schwarz. B ronakiB 3 neprunm npodirzem obnuyus (3agHiil npodisib) BUSBICHI TOCTOBIPHI 3B’ SI3KH OyIu
HEPEeBAXXHO NPIMHUMHM CEPEHbOI CHIIM Ta CHIBHUMH, 4 y JiBYaT BCTAHOBJICHA Mai)ke OHAKOBA KUIBKICTh NPSMHUX Ta 3BOPOTHHX
3B’SI3KIB MEpPEeBaXXHO cepenHboi cwin. B foHakiB 3 aApyrum mnpodinem obmauuust (npsmuil npodiib) AOCTOBIpHI 3B’s3kU Oynu
BUKJIIOYHO CHJIBHUMH MPSIMUMU Ta CUJIBHUMH 3BOPOTHUMH, a y AiBUaT NepeBaXKas NpsiMi 3B’ I3KU cepeiHboi CHiM. SIK y I0HaKiB,
TaK i B AiBYAT 3 TpeTiM mpodinem obmudus (mepenHii npodinas) BCTAHOBICHI EPEBAXKHO NPSIMi JOCTOBIPHI 3B’SI3KH CEPERHbOT
CHJIH.

KunrouoBi ciioBa: Tenepentrenorpadis, kegaroMmerpis, TenepeHTreHorpadiqni Hoka3HUKH, edaoOMeTpUIHUN aHali3 3a
Schwarz, npocini 06aM9ds, IOHAKH Ta AiBYaTa, OPTOTHATHYHUH NPUKYC, KOPEISIIi.

The study is a fragment of the research project “Optimizing diagnosis, orthopedic treatment and prevention of pathology
of the dental-jaw system”, state registration No. 0119U103951.

In modern dental practice, one of the main and most informative methods of research is the
teleroentgenographic method, which provides the possibility of intravital determination of the structure of
various parts of the skull, features of the location of the jaws, assessment of the symmetry of the maxillofacial
structures, establishment of congenital or acquired pathological changes of the dento-jaw apparatus, etc.,
which is extremely important in planning and evaluating the efficacy of dental treatment [6, 7].

Researchers and practicing doctors use numerous original methods of cephalometric analysis, which
were developed mainly in the last century, and normative cephalometric, gnathometric indicators, which are
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