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THE RELATIONSHIP BETWEEN MALOCCLUSION AND 

CRANIOFACIAL PROFILE PATHOLOGY 

Introduction. In orthodontic patients often together with 

malocclusion there are disorders of the craniofacial structures that 

make orthodontic treatment difficult. Many accompanying pathologies 

that can be detected on Cone Beam Computed Tomography of the 

skull by accident and defined as findings, which are not related to the 

clinical indications for conducting this study, but may affect the result 

of orthodontic treatment. 

The purpose of this study was to identify the incidental findings 

of no interest to the orthodontist in the pathology of the craniofacial 

profile and cervical spine during the analysis of the CBCT of the skull 

and to evaluate their frequency and relationship with malocclusion in 

the sagittal, vertical and transverse planes. 

Materials and methods. A total of 280 patients with malocclusion 

were studied with CBCT. An X-ray evaluation of the CBCT of the 

craniofacial profile was carried out for pathological changes or 

anomalies in the development of anatomical structures of the skull. 

The cephalometric characteristics of the sagittal and vertical skeletal 

pattern were carried out according to Steiner, Transverse skeletal 

pattern was carried out according to Ricketts. 

Results. The most common pathology in patients with 

malocclusion is the curvature of the nasal septum in 61.4%. Cysts of 

the maxillary sinuses were observed in 31.1% of cases, thickening of 

the mucous membrane of the maxillary sinuses in 25% of cases. A 

statistically significant relationship of hypoplasia of the maxillary 

sinuses with skeletal class III and hyperdivergent growth type was 

established. 

Conclusions. CBCT provides basic information for further 

necessary studies of related pathologies. Correct identification of these 

findings will reduce further diagnostic errors and allow choosing an 

appropriate treatment plan based on a multidisciplinary approach. 
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ЗВ’ЯЗОК ЗУБО-ЩЕЛЕПНИХ АНОМАЛІЙ ТА ПАТОЛОГІЇ 

КРАНІОФАЦІАЛЬНОЇ ДІЛЯНКИ 

Актуальність. В ортодонтичних пацієнтів часто разом із 

зубощелепними аномаліями виникають порушення черепно-

лицевих структур, які ускладнюють ортодонтичне лікування. 

Багато супутньої патології може бути виявлена за допомогою 

конусно-променевої комп’ютерної томографії черепа випадково і 

визначаються як знахідки, які не пов’язані з клінічними 

показаннями для проведення даного дослідження, але можуть 

впливати на результат ортодонтичного лікування. 

Метою цього дослідження було виявити при аналізі конусно-

променевої комп’ютерної томографії черепа випадкові знахідки 

поза інтересом для лікаря-ортодонта патології краніофаціальної 

ділянки та шийного відділу хребта та оцінити їх частоту та 

взаємозв’язок із зубощелепними аномаліями в сагітальній, 

вертикальній та трансверзальній площинах. 

Матеріали і методи. Всього досліджено комп’ютерних 

томограм 280 пацієнтів із зубощелепними аномаліями. Проведена 

рентгенологічна оцінка краніофаціальної ділянки на предмет 

патологічних змін або аномалій розвитку анатомічних структур 

черепа. Цефалометрична характеристика сагітального та 

вертикального скелетного малюнку проведена за Steiner, 

трансверзальну характеристику проведено за Ricketts. 

Результати. Найпоширенішою патологією в пацієнтів із 

зубощелепними аномаліями є викривлення носової перегородки у 

61.4 %. Кісти гайморових пазух спостерігались в 31.1 % випадків, 

потовщення слизової оболонки гайморових пазух в 25 % випадків. 

Встановлено статистично значущий зв’язок гіпоплазії гайморових 

пазух із скелетним ІІІ класом та гіпердивергентним типом росту. 

Висновки. Конусно-променева комп’ютерна томографія дає 

базову інформацію для подальших необхідних досліджень 

суміжних патологій. Правильна ідентифікація цих знахідок 

зменшить подальші діагностичні помилки та дозволить вибрати 

відповідний план лікування з урахуванням мультидисциплінарного 

підходу. 

Ключові слова: Конусно-променева комп’ютерна томографія, 

патологія прикусу, випадкова знахідка, параназальні пазухи, 

скелетний клас, тип обличчя.  
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ABBREVIATIONS 

CBCT – Cone-Beam Computed Tomography  

MIP – Maximum Intensity Projection 
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INTRODUCTION / ВСТУП 

Malocclusion is a clinical change in the 

maxillofacial area that occur as a result of disturbances 

in the process of formation and teething. Both genetic 

factors and heredity, as well as environmental and 

socio-economic factors contribute to the emergence and 

development of malocclusion [1, 2]. 

According to Lombardo et al. [3] the average 

prevalence of malocclusion worldwide is 56 %, with a 

prevalence of 100 % in hearing-impaired children [4]. 

The impact of general somatic pathology on dental 

diseases has been noted in many studies [5-7]. 

Orthodontic patients with malocclusion often have 

disorders of the craniofacial structures that complicate 

orthodontic treatment [8, 9]. 

Recently, Cone-Beam Computed Tomography 

(CBCT) is increasingly used for diagnostics in dentistry 

and orthodontics [10-11]. CBCT provides three-

dimensional information about the anatomical features 

of skull development and the ability to accurately 

diagnose pathology [12]. 

Many comorbidities that do not have clinical 

symptoms can be detected on CBCT incidentally and 

are defined as findings that are not related to the clinical 

indications for this study. Therefore, doctors should 

study the anatomy of the head and neck and correctly 

interpret incidental findings to avoid mistakes in 

diagnosis [13, 14]. 

Quite often, malocclusion is accompanied by 

diseases of the paranasal sinuses and nasal cavity. The 

deviation of the nasal septum, which is observed in 

approximately 80 % of the population, can limit the 

flow of air and impair the growth of paranasal sinuses 

[15]. As a result, the ciliary activity of the mucous 

membrane decreases and bacterial invasion develops, 

which leads to inflammatory processes of the paranasal 

sinuses [16]. Thickening of the mucous membrane of 

the ethmoid sinus and the maxillary sinus [17] are 

frequent anomalies. According to Festa et al. [18] in 

children with otorhinolaryngology pathology and oral 

type of breathing, the presence of malocclusion was 

81.4 %. 

There are also data on the connection between 

malocclusion and other pathologies of craniofacial area, 

respiratory tract, the connection between malocclusion 

and posture [19-21] and others. Therefore, the study of 

the relationship between malocclusion and pathology of 

the craniofacial area is relevant. 

The purpose of this study was to identify the 

incidental findings of no interest to the orthodontist in 

the pathology of the craniofacial region and cervical 

spine during the analysis of the CBCT of the skull and 

to evaluate their frequency and relationship with 

malocclusion in the sagittal, vertical and transverse 

planes. 

MATERIALS AND METHODS 

The research protocol was approved by the 

biomedical ethics commission of Poltava State Medical 

University № 227 dated 05/23/2024. The research was 

conducted with the written consent of the participants. 

The materials of the work comply with the Rules of 

humane treatment of patients in accordance with the 

requirements of the Tokyo Declaration of the World 

Medical Association, international recommendations of 

the Helsinki Declaration on Human Rights, the 

Convention of the Council of Europe on Human Rights 

and Biomedicine, the Laws of Ukraine, orders of the 

Ministry of Health of Ukraine and the requirements of 

the Code of Ethics of the Doctor of Ukraine. 

At the first stage, we retrospectively evaluated the 

radiographic data of 289 patients who applied to the 

Department of Postgraduate Education of Orthodontists 

of the Poltava State Medical University and underwent 

CBCT studies in 2018–2024. 

Inclusion criteria 

Patients who had malocclusion. 

Exclusion criteria 

Persons with a history of injuries or surgical 

interventions, congenital facial defects or "syndromal" 

pathology and previously treated orthodontically. 

Based on the selection results, 7 patients with 

congenital defects and 2 individuals with genetic 

syndromic pathology were excluded. 

A total of 280 patients with malocclusion with an 

average age of 17.5±6.64 years, 100 men, an average 

age of 16.1±6.54 years, 180 women, an average age of 

18.2±6.58 years, were included in the study.  

CBCT images were obtained using the “Veraview 

X800” device (J. Morita, Japan), voltage in the tube 90 

kV, current in the tube 5-10 mA, scanning time 20-30 s, 

slice thickness 1 mm. CBCT studies were performed 

according to a standardized scanning protocol, with the 

patient positioned horizontally and instructed to keep 

their mouth closed and remain still throughout the scan. 

Files in DICOM format were imported into “EZ3D+” 

software (Vatech, USA) for further analysis. 

X-ray assessment 

Two radiologists of the highest category with 20 and 

15 years of experience independently conducted a 

CBCT analysis of the craniofacial area in the axial, 

coronal, and sagittal planes for pathological changes or 

abnormalities in the development of anatomical 

structures of the skull. In case of a disputed situation, 

the final decision was made on the basis of consensus. 

The experts examined only the CBCT and did not have 

access to any other patient data during the radiographic 

examination procedure. 
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Cephalometric analysis 

For the cephalometric analysis, a 2D lateral 

reconstruction from a 3D CBCT was first obtained [22]. 

After that, the 2D reconstruction was saved in JPG 

format. Then the cephalogram was loaded into the 

software for cephalometric analysis "Audax Ceph" v. 6.6 

(Slovenia). 

In the sagittal plane, all patients were divided into 

three skeletal classes of malocclusion depending on the 

ANB angle according to Steiner. Anteroposterior skeletal 

pattern: Class I – ANB angle between 0° and 4°, Class II 

– ANB>4°, Class III – ANB<0° (Fig. 1). 

Depending on the type of growth of the facial pattern 

in the vertical plane, all patients were divided into three 

groups depending on the SNGoGn angle according to 

Steiner. Vertical skeletal pattern: Normal – SNGoGn 

angle between 28° and 36°; Hyperdivergent – 

SNGoGn>36°; Hypodivergent – SNGoGn<28°. 

 

Figure 1 – Characteristics of the skeletal pattern 

in the sagittal and vertical planes: 1 – SNA angle, 2 – 

SNB angle, 3 – ANB angle, 4 – SNGoGn angle 

 

The characteristics of the bite in the transverse plane 

were studied according to the Ricketts method. To do 

this, in the 3D window of the CBCT, the skull 

reconstruction was placed in the «Anterior» position and 

switched to the Maximum Intensity Projection (MIP) 

mode. To study the relationship between the upper and 

lower jaws, linear measurements of JR_JL, AGoR_AGoL 

were performed with the "Ruler" tool, and the Mx/Md 

ratio index was calculated (Fig. 2). 

Transverse skeletal pattern: if the Mx/Md ratio is 

greater than or equal to the normal indicator, there is no 

narrowing, if the Mx/Md ratio is less than the norm, there 

is a narrowing [23]. 

Statistical analysis 

In order to reduce fluctuations in the accuracy of 

measurements, the study of cephalometric parameters 

was conducted by two orthodontists with 30 and 15 years 

of experience. The resulting data were used to estimate 

intra-operator error using a paired-samples t-test. The 

results showed that intra-operator error was not 

statistically significant. 

 

 

Figure 2 – Transverse skeletal analysis: JR-JL – 

effective width of the upper jaw, AGoR-AGoL – 

effective width of the lower jaw 

 

All incidental findings of the pathology of the 

structures of the craniofacial area and malocclusion were 

analyzed using descriptive statistics in percentage (%). 

The relationship between malocclusion and detected 

pathology was assessed using Pearson's χ2 test. A value 

of p<0.05 was considered statistically significant. 

Statistical data processing was carried out in open 

statistical software for the desktop Jamovi v. 2.3.28.0 free 

license [24]. 

RESULTS 

Table 1 presents the summary data of the frequency 

of detected pathology of the maxillofacial area observed 

among the study participants. Statistically significant 

relationships were established in hypoplasia of the 

maxillary sinuses in patients with class III and 

hyperdivergent type of growth. 

The most common pathology observed in our study 

was the deviation of the nasal septum in 61.4 % of cases. 

Among the group of patients according to the 

anteroposterior skeletal pattern, this pathology was 

almost equally distributed between the I and II classes, 

although, in percentage terms, it is most common in the 

III class. In the vertical skeletal pattern group, it prevailed 

in patients with a hyperdivergent type of growth and was 

more common in patients with inconsistency of 

transverse ratios of the transverse skeletal pattern group. 

Next in prevalence is the pathology of the maxillary 

sinuses. Cysts of the maxillary sinuses were observed in 

31.1 % of cases and thickening of the mucous membrane 

of the maxillary sinuses in 25 % of cases, were more 

common in  patients with skeletal class  III and  prevailed  
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Table 1 – Distribution of craniofacial pathology among orthodontic patients 

P
a

th
o

lo
g

y
 

 
Total 

Anteroposterior skeletal pattern Vertical skeletal pattern Transverse skeletal pattern 

Class I Class IІ Class IІІ p-value 

  

Hypo- 

divergent Normal 

Hyper- 

divergent p-value 

  

No discrepancy Discrepancy p-value 

  n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Thickening of the mucous membrane of the maxillary sinus 

Absent 210 (75.0) 91 (75.2) 92 (75.4) 27 (73.0) 

0.954  

92 (78.0) 90 (72.6) 28 (73.7) 0.614 

  

39 (76.5) 171 (74.7) 0.789 

  Present 70 (25.0) 30 (24.8) 30 (24.6) 10 (27.0) 26 (22.0) 34 (27.4) 10 (26.3) 12 (23.5) 58 (25.3) 

Cyst of the maxillary sinus 

Absent 193 (68.9) 83 (68.6) 85 (69.7) 25 (67.6) 0.966 

  

81 (68.6) 81 (65.3) 31 (81.6) 0.166 

  

30 (58.8) 163 (71.2) 0.085 

  Present 87 (31.1) 38 (31.4) 37 (30.3) 12 (32.4) 37 (31.4) 43 (34.7) 7 (18.4) 21 (41.2) 66 (28.8) 

Maxillary sinus hypoplasia 

Absent 279 (99.6) 121 (100) 122 (100) 36 (97.3) 0.037* 

  

118 (100.0) 124 (100) 37 (97.4) 0.041* 

  

51 (100.0) 228 (99.6) 0.636 

  Present 1 (0.4) 0 (0.0) 0 (0.0) 1 (2.7) 0 (0.0) 0 (0.0) 1 (2.6) 0 (0.0) 1 (0.4) 

Thickening of the mucous membrane of the sphenoid sinus 

Absent 267 (95.4) 114 (94.2) 117 (95.9) 36 (97.3) 0.686 

  

109 (92.4) 120 (96.8) 38 (100.0) 0.091 

  

49 (96.1) 218 (95.2) 0.787 

  Present 13 (4.6) 7 (5.8) 5 (4.1) 1 (2.7) 9 (7.6) 4 (3.2) 0 (0.0) 2 (3.9) 11 (4.8) 

Cyst of the sphenoid sinus 

Absent 273 (97.5) 116 (95.9) 120 (98.4) 37 (100) 0.267 

  

114 (96.6) 121 (97.6) 38 (100) 0.506 

  

49 (96.1) 224 (97.8) 0.472 

  Present 7 (2.5) 5 (4.1) 2 (1.6) 0 (0.0) 4 (3.4) 3 (2.4) 0 (0.0) 2 (3.9) 5 (2.2) 

Thickening of the mucous membrane of the ethmoid sinus 

Absent 257 (91.8) 110 (90.9)  113 (92.6) 34 (91.9)  0.888 

  

104 (88.1) 117 (94.4) 36 (94.7) 0.164 

  

47 (92.2) 210  (91.7) 0.915 

  Present 23 (8.2) 11 (9.1) 9 (7.4) 3 (8.1) 14 (11.9) 7 (5.6) 2 (5.3) 4 (7.8) 19 (8.3) 

Thickening of the mucous membrane of the frontal sinus 

Absent 262 (93.6) 116 (95.9) 113 (92.6) 33 (89.2) 0.298 

  

108 (91.5) 117 (94.4) 37 (97.4) 0.395 

  

49 (96.1) 213 (93.0) 0.420 

  Present 18 (6.4) 5 (4.1) 9 (7.4) 4 (10.8) 10 (8.5) 7 (5.6) 1 (2.6) 2 (3.9) 16 (7.0) 

Cyst of the frontal sinus 

Absent 278 (99.3) 120 (99.2) 121 (99.2) 37 (100) 0.858 

  

117 (99.2) 123 (99.2) 38 (100) 0.853 

  

50 (98.0) 228 (99.6) 0.242 

  Present 2 (0.7) 1 (0.8) 1 (0.8) 0 (0.0) 1 (0.8) 1 (0.8) 0 (0.0) 1 (2.0) 1 (0.4) 
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Continuation of Table 1 

P
a

th
o

lo
g

y
 

 
Total 

Anteroposterior skeletal pattern Vertical skeletal pattern Transverse skeletal pattern 

Class I Class IІ Class IІІ p-value 

  

Hypo- 

divergent Normal 

Hyper- 

divergent p-value 

  

No discrepancy Discrepancy p-value 

  n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Osteoma of the frontal sinus 

Absent 278 (99.3) 119 (98.3) 122 (100) 37 (100) 0.266 

  

117 (99.2) 124 (100) 37 (97.4) 0.236 

  

51 (100) 227 (99.1) 0.503 

  Present 2 (0.7) 2 (1.7) 0 (0.0) 0 (0.0) 1 (0.8) 0 (0.0) 1 (2.6) 0 (0.0) 2 (0.9) 

Frontal sinus hypoplasia 

Absent 268 (95.7) 113 (93.4) 118 (96.7) 37 (100) 0.169 

  

113 (95.8) 119 (96.0) 36 (94.7) 0.947 

  

49 (96.1) 219 (95.6) 0.887 

  Present 12 (4.3) 8 (6.6) 4 (3.3) 0 (0.0) 5 (4.2) 5 (4.0) 2 (5.3) 2 (3.9) 10 (4.4) 

Nasal septum deviation 

Absent 108 (38.6) 48 (39.7) 47 (38.5) 13 (35.1) 0.884 

  

44 (37.3) 52 (41.9) 12 (31.6) 0.482 

  

22 (43.1) 86 (37.6) 0.459 

  Present 172 (61.4) 73 (60.3) 75 (61.5) 24 (64.9) 74 (62.7) 72 (58.1) 26 (68.4) 29 (56.9) 143 (62.4) 

Bony spur of the nasal septum 

Absent 238 (85.0) 96 (79.3) 108 (88.5) 34 (91.9) 0.061 

  

97 (82.2) 110 (88.7) 31 (81.6) 0.3 

  

41 (80.4) 197 (86.0) 0.308 

  Present 42 (15.0) 25 (20.7) 14 (11.5) 3 (8.1) 21 (17.8) 14 (11.3) 7 (18.4) 10 (19.60) 32 (14.0) 

Concha bullosa 

Absent 230 (82.1) 102 (84.3) 101 (82.8) 27 (73.0) 0.281 

  

100 (84.7) 98 (79.0) 32 (84.2) 0.479 

  

43 (84.3) 187 (81.7) 0.654 

  Present 50 (17.9) 19 (15.7) 21 (17.2) 10 (27.0) 18 (15.3) 26 (21.0) 6 (15.8) 8 (15.7) 42 (18.3) 

Osteoartros of the atlanto-axial joint 

Absent 264 (94.3) 113 (93.4) 117 (95.9) 34 (91.9) 0.558 

  

109 (92.4 ) 118 (95.2) 37 (97.4) 0.439 

  

49 (96.1) 215 (93.9) 0.542 

  Present 16 (5.7) 8 (6.6) 5 (4.1) 3 (8.1) 9 (7.6) 6 (4.8) 1 (2.6) 2 (3.9) 14 (6.1) 

Asymmetry of the atlanto-axial joint 

Absent 255 (91.1) 106 (87.6) 113 (92.6) 36 (97.3) 0.141 

  

108 (91.5) 112 (90.3) 35 92.1 0.921 

  

47 (92.2) 208 (90.8) 0.764 

  Present 25 (8.9) 15 (12.4) 9 (7.4) 1 (2.7) 10 (8.5) 12 (9.7) 3 (7.9) 4 (7.8) 21 (9.2) 

Adenoid Vegetation 

Absent 224 (80.0) 98 (81.0) 97 (79.5) 29 (78.4) 0.926 

  

95 (80.5) 97 (78.2) 32 (84.2) 0.71 

  

37 (72.5) 187 (81.7) 0.141 

  Present 56 (20.0) 23 (19.0) 25 (20.5) 8 (21.6) 23 (19.5) 27 (21.8) 6 (15.8) 14 (27.5) 42 (18.3) 

NOTE: * – р<0.05 
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in patients with transverse inconsistency, and were most 

characteristic of patients with a normal growth type. 

According to the results of our study, a statistically 

significant relationship of hypoplasia of the maxillary 

sinuses with skeletal III class (p=0.037) and 

hyperdivergent type of growth (p=0.041) in orthodontic 

patients was established. 

DISCUSSION 

In the current study, based on the analysis of CBCT 

of the skull, we observed numerous non-dental 

pathological conditions of the craniofacial area and 

cervical spine. 

The most common pathology was the deviation of the 

nasal septum 61.4 %, which, in general, coincides with 

the data of other researchers [25]. Such anomaly can be 

asymptomatic and be discovered by chance during X-ray 

examinations. Unilateral nasal congestion, epistaxis, 

obstructive sinusitis, and/or pain symptoms may occur. 

This pathology is almost equally distributed among all 

groups of patients, according to which the distribution of 

bite in three planes was carried out, although the highest 

indicators were established in patients with III skeletal 

class (65 %) and hyperdivergent type of growth (68 %). 

Also, in the pathology of the nasal passages, quite 

high rates of concha bulesis and bony spur of the nasal 

septum were established, 17.9 % and 15 %, respectively. 

Inflammation, hypertrophy of the nasal conchas lead to 

difficulty in nasal breathing, which can lead to impaired 

development of the jaws, primarily the upper jaw. 

Next in prevalence are pathological processes of the 

paranasal sinuses, namely maxillary sinus cysts and 

maxillary sinus mucosal thickening. Such conditions can 

result from harmful actions caused by trauma, infections, 

chemical agents, foreign body reactions, neoplasms, or 

respiratory diseases such as allergies, rhinitis, or asthma. 

The limit point at which thickening is considered 

pathological is 3 mm. 

According to the data of a number of studies, among 

all the paranasal sinuses, inflammatory processes of the 

Maxillary sinus have the highest frequency and make up 

31.7-55.4 % [13, 14]. 

According to the systematic review of Ata-Ali et al. 

[26] the prevalence of thickening of the mucous 

membrane of the maxillary sinuses ranged from 35.1 to 

66 %. 

According to the results of our study, thickening of 

the mucous membrane of the maxillary sinuses of various 

genesis and X-ray picture was established in 25% of 

cases, and together with cysts of the maxillary sinuses 

(31%), the pathology of this anatomical area reaches 

56%. Mucosal cysts are a common incidental finding on 

imaging studies and are not associated with symptoms of 

chronic rhinosinusitis. These pathological conditions are 

also evenly distributed between types of bite in all planes. 

Pathological processes in the maxillary sinuses and 

nasal passages have not only clinical significance from 

the point of view of bite pathology, but are also related to 

breathing function. Such conditions can potentially affect 

the dynamics of the air flow in the nasal passages, and 

their rather high prevalence rates have an indirect effect 

on the formation of malocclusion. On the other hand, 

there are studies in which it is claimed that malocclusion 

itself can contribute to a decrease in the airflow of the 

nasal passages [27]. 

Among the anatomical variations, hypoplasia of the 

frontal and maxillary sinuses should be noted. According 

to the results of our study, hypoplasia of the frontal 

sinuses was 4.3 %, the highest frequency was found in 

pathology of the I skeletal class with a hyperdivergent 

type of growth. According to Abate et al. [28] established 

statistically significant relationships between the volume 

of the frontal sinus and the position of the lower jaw and 

an increase in the front pattern, which is also 

characteristic of the hyperdivergent type of growth. 

According to the results of our study, the prevalence 

of hypoplasia of the maxillary sinuses was 0.4 %, which 

is most typical for patients with skeletal III class 

(р=0.037) and hyperdivergent type of growth (р=0.041). 

Nasopharyngeal obstructions also affect the type of 

breathing and the formation of malocclusion [29]. 

According to Florez et al [30], nasopharyngeal 

cephalometric size and pharyngeal tonsil hypertrophy 

were associated, in contrast to oropharyngeal 

cephalometric size and palatine tonsil hypertrophy, which 

were not. The authors also indicate that the type of bite 

anomalies does not correlate with the nature of breathing 

and changes in the upper respiratory tract, with the 

exception of the severity of nasal septum deviation and 

bite anomalies in class III, which, in general, coincides 

with the results of our study, highlighted earlier in the 

analysis of associated pathology of the nasal passages and 

malocclusion. 

Regarding adenoid vegetations, the prevalence in our 

study was 20 %, but no statistically significant 

relationship with malocclusion was established. At the 

same time, the highest frequency was established in 

patients with the III skeletal class – 21.6 %. Kose et al. 

[25] also found no significant correlation between 

various malocclusions and the presence of adenoid 

vegetations, despite a higher prevalence in the class III 

malocclusion group. Although there is a number of 

studies that show that with adenoid hypertrophy, there is 

a decrease in the angle of the convexity of the face and 

the nasolabial angle, that is, parameters that affect the 

profile and aesthetics of the face [31]. There are also 

data that with adenoid hypertrophy there was a narrower 

width of the posterior respiratory space and an increased 

height of the palate [32]. 
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Therefore, the development of the facial pattern and 

its relationship with the pathology of the 

nasopharyngeal area are influenced by anatomical 

variations and chronic inflammatory processes in the 

paranasal sinuses and the presence of adenoid 

vegetation. 

Malocclusion and the condition of the 

musculoskeletal system, the cervical spine, the position 

of the head in space, which depends on the atlanto-axial 

connection, can also be related. Thus, Smaglyuk et al. 

[21], during the study revealed a functional imbalance 

of all structural elements of the musculoskeletal system 

in patients with a cross bite. Sandoval et al. [33] found 

that in class III compared to class II, the cervical spine 

is moved forward and shorter. 

Other researchers evaluated the relationship between 

cervical spine abnormalities and malocclusion types 

[34]. Although the obtained results showed the absence 

of a direct influence of the type of malocclusion on the 

anomalies of the cervical vertebrae, the prevalence of 

this pathology was set at a fairly high level - 45.7 %. 

Usually, C1-C3 cervical vertebrae are clearly visible 

on the CBCT scan of the facial skeleton, so we analyzed 

these structures and the atlanto-axial junction. Thus, the 

asymmetry of the atlanto-axial joint is established in 

almost 9 % of cases, it is more common in patients with 

I skeletal class 12.4 % and in the group with 

disproportion in the transverse plane 9.2 %. 

Osteoarthrosis of the atlanto-axial joint was detected in 

5.7 % of cases, more often in patients with class III. 

We also want to note the pathology, according to the 

results of the CBCT study, can be found by chance. We 

are talking about such benign formations as osteoma of 

the paranasal sinuses. In particular, we found frontal 

sinus osteoma in 2 patients (0.7%). Although they may 

be asymptomatic, when detected, it is necessary to refer 

such patients for consultation to the appropriate 

specialist. 

Finally, we would like to say that this study has 

certain limitations that should be taken into account 

when interpreting its results. Primarily because the 

study is based on the radiological picture of the 

specified pathology, which did not include any clinical 

symptoms and findings and did not evaluate the soft 

tissues. In most of the works analyzed by us, the 

emphasis was placed on anatomical variations in the 

structure of the paranasal sinuses, which requires 

considerable qualification of the relevant specialist, first 

of all, an otorhinolaryngologist. In our study, the work 

is based on the pathology for which the qualification 

and knowledge of the orthodontist is sufficient in the 

analysis of the CBCT of patients with malocclusion. 

This analysis serves as a guide for further research, 

highlighting the need for broader and comprehensive 

research in this area. 

CONCLUSIONS 

CBCT provides basic information for further 

necessary studies of related pathologies. 

A statistical relationship of malocclusion with 

hypoplasia of the maxillary sinuses in patients with 

class III and hyperdivergent type of growth was 

established. The most common pathology that was 

found in different groups of malocclusion is the 

deviation of the nasal septum. 

Although most incidental findings may be 

asymptomatic, they may require a change in the 

treatment plan, so orthodontists should be aware of 

incidental findings and anatomic variations. Correct 

identification of these findings will reduce unnecessary 

further diagnostic errors and allow for a more 

appropriate treatment plan based on a multidisciplinary 

approach. 
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