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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 Il 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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3B’S130K 3VBO-LIEJENMHUX AHOMAJIIM TA MATOJIOTTI
KPAHIO®AIIAJTBHOI JUIAHKHA

AKTyanpHicTb. B OpTOMOHTHYHMX MAIl€HTIB dYacTo pa3oM i3
3yOOLIeNeTHUMU  QHOMATIIMH  BUHUKAIOTh IOPYLIEHHS YEpEIHO-
JMLEBUX CTPYKTYp, SKI YCKIAQJHIOIOTh OPTOJAOHTHUYHE JIIKyBaHHS.
barato cymytHpoi matosorii Moke OyTH BHSBJIEHa 3a JIOINOMOTOIO
KOHYCHO-TIPOMEHEBOI KOMIT I0TepHOi ToMorpadii depena BHIIaJKOBO i
BH3HAYAIOTHCA K 3HAXIOKH, SKIi HE TMOB’SM3aHI 3  KIIHIYHUMH
NOKa3aHHAMH Ul TPOBENCHHS JaHOTO MOCITIDKCHHS, ane MOXYTh
BIUIMBATH HA Pe3yJbTaT OPTOAOHTHYHOTO JTiKyBaHHS.

MeTo10 HBOro AoCaiAKeHHsI OyI0 BUSBUTH IPU aHANi31 KOHYCHO-
MIPOMEHEBOT KOMII'IOTEpHOI ToMorpadii depema BHMAIKOBI 3HAXiIKU
mo3a IHTepecoM JUIA JIKapsA-OPTONOHTA MATOJIOTIi KpaHiodamiaabHOT
JOUITHKM Ta LIMAHOTO Bifaly XpeOTa Ta OLIHMTH IX YacToTy Ta
B3a€MO3B’SI30K 13 3yOOINCICMHUMH aHOMAIIIMH B  CariTalbHIH,
BEPTHKaJIbHIN Ta TPAHCBEP3IbHIH IUIOMIMHAX.

Marepiamn i meroau. Bcphoro mociipkeHO KOMIT FOTEPHUX
ToMorpam 280 mami€eHTIiB i3 3yOoluenenHuMH aHoManmismu. [IpoBenena
PCHTTCHONIOTIYHA OIliHKa KpaHiodariagpHOi MiSHKH Ha MpeaMer
MATOJNIOTIYHUX 3MiH a00 aHOMamid PO3BHTKY aHATOMIYHHUX CTPYKTYP
XapaKTepPUCTHKA
MaJIOHKy TIpOBeIeHa 3a

yepera.  lledanomerpuuna cariTajJbHOTO  Ta
BEPTHKAIBHOTO

TpaHCBep3aJbHY XapaKTEpUCTUKY MpoBezeHo 3a Ricketts.

CKEJIETHOTO Steiner,

PesynbraTn. HaiinmommpeHinow MaTojori€el0 B MAI[EHTIB 13
3yOOIIEJICITHUMH aHOMATISIMUA € BHKPUBJICHHS HOCOBOI IIEPETOPOJIKH Y
61.4 %. Kictu raiimopoBux masyx crnocrepiraiuch B 31.1 % Bunasukis,
MOTOBIIEHHS CIIM30BOI OOOJIOHKH TaiiMOpOBHX Na3yX B 25 % BHUIAJKIB.
BcTaHOBIEHO CTATHCTHYHO 3HAYYHIMH 3B 530K Tinoruiasii raiiMoOpoBUX
ma3yx i3 ckeneTHuM I1I kmacoMm Ta rimepIUBEpreHTHIM THIIOM POCTY.

BucnoBkn. KoHyCcHO-IpOMeHeBa KOMIT'IOTepHa ToMorpadis nae
0a3oBy iHMQopMamifo IS MOJANBIIMX HEOOXiTHUX JIOCIiIKCHb
cyMiKHHX martornoriii. [IpaBuimbHa imeHTHQIKAIiA IMX 3HAXiJOK
3MEHIIUTh TOAANBIII JIaTHOCTHYHI TIOMIUIKA Ta IO3BOJHUTH BHOpATH
BIAMOBITHUHN TUIAH JIIKYBaHHS 3 YpaxyBaHHIM MYJbTHAMCIHMIUTIHAPHOTO
MiIXO0Iy.

KurouoBi cinoBa: KonycHo-mpomeHeBa KOMIT IOTepHa ToMoTpadis,
MaToJIOTisl TPHUKYCy, BHUIAJKOBA 3HAaXilKa, TMapaHa3aldbHI Ma3yxH,
CKEJIETHMH KJ1ac, THI 00JIM4aus.

Aemop, eionogioanvruii 3a 1ucmyeannn. €szenitl Budicenko, kageopa nicisouniomHoi oceimu 1iKapie-opmoooHmis,
Tonmascokuil deporcasnuti meouunutl ynisepcumem, m. Illonmasa, Yxpaina, e-mail: ye.vyzhenko@pdmu.edu.ua

ABBREVIATIONS

CBCT — Cone-Beam Computed Tomography

MIP — Maximum Intensity Projection
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INTRODUCTION / BCTYII

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 Ne 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 | — ANB angle between 0° and 4°, Class Il
— ANB>4°, Class I1l — 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.

s

J

17
AGOR ————__“AGol

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 y2 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 Il 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 | and Il classes,
although, in percentage terms, it is most common in the
111 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 11l and prevailed
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Table 1 — Distribution of craniofacial pathology among orthodontic patients

8.¢

2 Anteroposterior skeletal pattern Vertical skeletal pattern Transverse skeletal pattern
2 Hypo- Hyper-
| Total Class | ClassI1 | ClassIII | [, q)ye | divergent Normal | divergent | . yaye | Nodiscrepancy | Discrepancy | p.yvajye
&l 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) 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) 0.954 26 (22.0) 34 (274 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(18.49) 21 (41.2) 66 (28.8)
Maxillary sinus hypoplasia
Absent | 279 (99.6) | 121 (100) | 122 (100) | 36(97.3) | 37 | 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 (924) | 120(96.8) | 38(100.0) | (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(24) 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)




6.¢

Continuation of Table 1

P Anteroposterior skeletal pattern Vertical skeletal pattern Transverse skeletal pattern
2 Hypo- Hyper-
cE.s Total Class | Class 11 Class 111 p-value divergent Normal | divergent p-value No discrepancy | Discrepancy p-value
o 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) | (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) | (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) | o884 44 (37.3) 52(41.9) | 12(31.6) | (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) | 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(18.49) 10 (19.60) 32 (14.0)
Concha bullosa
Absent | 230(82.1) 102 (84.3) | 101(82.8) | 27(73.0) | 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(919) | o558 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) | (141 108 (91.5) 112 (90.3) | 3592.1 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) | 0926 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: * — p<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 1lIl 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 11l 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 | 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 [l class
(p=0.037) and hyperdivergent type of growth (p=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 Ill, 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 111 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 11l
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 111 compared to class Il, 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
| 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 I11.

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
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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
necessary studies of related pathologies.

A statistical relationship of malocclusion with
hypoplasia of the maxillary sinuses in patients with
class Il 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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