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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

This study investigates the anatomical prerequisites that
could contribute to the development of this condition.
Material and methods: Using multi-slice computed
tomography (MSCT), the study examined the structure and
relationships of key anatomical features, including the alveolar
process, sinus wall thickness, and the position of the teeth in
relation to the maxillary sinus.

Results: The results revealed that the lower wall of the
maxillary sinus is predominantly formed by the alveolar process,
with significant variability in wall thickness, especially between
the central and lateral regions. In 95% of cases, this wall was
closely associated with the roots of the upper teeth, particularly
the premolars. A strong negative correlation was observed
between the thickness of the alveolar process and the volume
of the maxillary sinus, suggesting that larger sinuses tend to
have thinner alveolar processes. Additionally, a significant
correlation was found between the position of the sinus and the
degree of pneumatization, with a more medially positioned orbit
in cases of reduced pneumatization.

Conclusion: Structural features of the maxillary sinus,
such as its proximity to the teeth and its relationship to sinus
pneumatization, are critical factors in the development of
odontogenic rhinosinusitis. A comprehensive, collaborative
approach is necessary for effective management and prevention,
with careful consideration of these anatomical aspects during
dental and maxillofacial interventions.

Key words. Maxillary sinus, MSCT, odontogenic sinusitis,
anatomical predispositions.

Introduction.

The anatomy of the paranasal sinuses is crucial not only for
otolaryngologists but also for professionals in other fields,
particularly dentistry and maxillofacial surgery [1]. Of special
interest to both otolaryngologists and dentists is the structure
of the lower wall of the maxillary sinus, which is formed by
the alveolar process of the upper jaw [2]. Any changes in
its structure can lead to complications in dental procedures
and surgeries performed in this area, potentially resulting in
odontogenic maxillary sinusitis.

Statistical data indicate that up to 40% of all maxillary
sinusitis cases are odontogenic, underscoring the importance
of preventing odontogenic maxillary sinusitis and avoiding
complications from dental procedures and surgeries.

According to [3], diseases originating from the teeth or alveolar
process of the upper jaw pose a risk of infection spreading to the
sinus, leading to inflammatory processes.
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In cases where odontogenic rhinosinusitis develops and
prevention is not possible, a multidisciplinary approach to
treatment is recommended, involving both dentists, maxillofacial
surgeons, and otolaryngologists [4].

A key aspect of treatment is restoring the physiological
ventilation of the sinus, which can be achieved through both
conservative and surgical methods aimed at restoring the
osteomeatal complex, as well as addressing the structure of the
sinus wall [5].

It is important to note that, until recently, greater emphasis
was placed on the thickness of the sinus walls. There is even an
internationally recognized Global Osteitis Scoring Scale [6] that
measures the degree of destructive changes. However, recent
research has focused more on bone density, which some experts
consider even more important than thickness [7-9]. Studies
have shown that long-term inflammatory processes in the
sinus, a common feature of odontogenic rhinosinusitis, trigger
a cascade of reactions at the cellular level. One of the outcomes
is the activation of osteoclasts, which initiate bone resorption
[10]. While a reduction in bone thickness is the final process,
which can only be addressed through surgical treatment such as
sinus lifting, a decrease in bone density precedes this and can be
managed conservatively by timely and effective removal of the
inflammatory focus.

The purpose of this study is to identify the anatomical
prerequisites that could contribute to the development of
rhinosinusitis.

Materials and Methods.

One of the modern diagnostic methods recommended by the
rhinological community, according to the European Position
Paper on Rhinosinusitis and Nasal Polyps (EPOS) [11], is multi-
slice computed tomography (MSCT). Despite its relatively
high radiation exposure, it offers several advantages, notably
the Hounsfield scale, which allows for the determination of
tissue density in both physiological and pathological states. The
density unit is 1 Hounsfield (Hu), where each organ and tissue
in the human body has a specific density, with water at 0 Hu and
air at 1000 Hu [12].

The MSCT scans were performed using a Toshiba Aquilion 64
CT scanner, known for its high-quality imaging and advanced
features. It provides high-resolution images with minimal noise
and incorporates dose-reduction technologies, ensuring reduced
radiation exposure without compromising image quality [13].

Radiant DICOM Viewer was used for image viewing and
analysis [14]. The study involved 100 participants, evenly
distributed by gender and age. The average age was 41 years,
with 42 women and 58 men. The research was retrospective
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and conducted at Merefian Central District Hospital and
the Regional Clinical Hospital between 2018 and 2022. All
stages of the research complied with the principles of the
Helsinki Declaration, including informed consent, privacy, and
participant safety, and was reviewed by an independent ethics
committee. The study was approved by the Ethics Committee
of Kharkiv National Medical University (Protocol 7, 13.11.18).
None of the participants had ENT or dental pathology, and the
study was conducted for reasons unrelated to these fields (e.g.,
suspicion of stroke, which was not confirmed).

The following parameters were examined:

1. Bone thickness and density.

2. The location of the sinus in relation to the floor of the nasal
cavity, which is critical for its ventilation.

3. The position of the mandibular and incisive canals, important
for local anesthesia during dental procedures.

4. The relationship between the lower wall of the sinus and the
roots of the teeth.

5. The presence of pockets and depressions within the sinus
that may impair ventilation and promote the development of
maxillary sinusitis.

6. Features of the alveolar process structure.

Statistical analysis was performed using variation statistics
methods. The normality of distribution was tested using the
Shapiro-Wilk test, which indicated that the samples closely
followed a normal distribution. Statistical results are presented
as M =+ o, where M is the mean and o is the standard deviation,
with Student's t-test used for comparison. Correlation analysis
was conducted using Spearman’s rank correlation coefficient. A
statistical difference was considered significant at p < 0.05 [15].

Results and Discussion.

The study revealed that the lower wall of the maxillary sinus
is formed by the alveolar process of the upper jaw (processus
alveolaris maxillae), with an average thickness 0f 29.8+0.45x10
3m. In 95% of cases, this wall was in close proximity to the roots
of the upper teeth. The roots of the first and second premolars
were most commonly observed within the sinus cavity (99%),
while wisdom teeth were the least frequently encountered (1%).

The thickness of the wall exhibited notable variability, being
greatest in the central part and smallest in the lateral portion.
A correlation was found between the upper facial index and
the size of the alveolar process. Furthermore, the thickness
of the alveolar process showed a significant correlation with
the volume of the sinus. A strong negative correlation (r =
-0.91) was identified, suggesting that larger sinus volumes are
associated with a thinner alveolar process (Figure 1).

In the majority of the cases studied (50%), the lower wall of
the maxillary sinus was located at the level of the nasal floor.
Less frequently (15%), the floor of the sinus was situated
4.92+0.2 mm below the nasal floor, and in some cases (35%),
the nasal floor was located 3.88+0.2 mm below the lower wall
of the maxillary sinus (see Figure 2).

The incisive canal was most commonly round in shape in more
than half of the subjects (51%), oval and elongated along its
length in 26%, and oval with a predominance of width in 24%.
The linear dimensions were 4.5£0.43 mm and 6.01+0.44 mm
(Figure 3).
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Figure 1. CT Scan. Axial Section. 1 — Alveolar process, 2 — Mandibular
arch, 3 — Mandibular canal. The numbers indicate the dimensions of
the incisive canal.

Figure 2. Relationship between the Nasal Floor and the Lower Wall of
the Maxillary Sinus.

Figure 3. Coronal section of a CT scan of the human paranasal sinuses.
Arrows indicate the location of the tooth roots within the sinus cavity.

The mandibular canal, on the other hand, was most often
elongated in length (50%), less frequently round (38%),
and even less often oval with a predominance of transverse
dimensions (12%) (see Figure 4).

The average height and width of the alveolar process were
calculated, which were 85.6+2.2 mm in different age groups.
It was quite expected that the height of the alveolar process
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Figure 4. MSCT Scan. Axial section. The red arrow indicates the
infraorbital canal (canalis infraorbitalis), and the yellow arrow points
to the inferior nasal meatus. An example of the measurement of these
anatomical structures.

Figure 5. CT Axial Slice and Coronal Reconstructions: Types of
Depressions (Pockets) in the Maxillary Sinus (the region of ostiomeatal
complex is marked with yellow circle).

decreases with age by 14%, and this indicator also depends on
sex. In women, the height of the alveolar process is 11.44%
lower than in men.

In the vast majority of cases (83%), the width prevails over the
height; however, in 17% of cases, the height exceeds the width.
A strong positive correlation (r = 0.82, p = 0.0045) was found
between the volume of the sinus and its width. The height of the
alveolar process is also a crucial parameter, as for successful
dental implantation, the height of the alveolar process should
not be less than 8 mm.
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In almost all of the subjects studied, this indicator was greater
than 8 mm (99%). Only 1% had a height smaller than 8 mm, and
in 1% it was exactly 8 mm.

It can be seen from the table 2, that for males, the minimal
density of the alveolar process increases with age. In the
youngest group (18-44 years), the density is 39.7 £ 6.1 Hu,
which decreases slightly in the 45-59 years group to 35.7 £ 5.5
Hu, 36.7£5.8 (60-74 years) and further decreases to 29.31 £9.9
Hu in the oldest group (75-80 years).

For females, the trend is different. The minimal density of
the alveolar process starts lower in the youngest group (18-44
years) at 51.8 + 7.2 Hu, decreases to 41.3 £+ 6.5 Hu in the 45-59
years group, 40.4+5.5 (60-74 years) and is lowest in the oldest
group (75-80 years) at 22.7 + 7.4 Hu.

In Table 2, minimal density of the alveolar process decreases
with age for both genders. For males, the density reduction is
gradual, while for females, it is more pronounced between the
youngest and oldest groups.

Significant differences across age groups were observed; for
example, the height and density of the alveolar process decrease
with age, and gender-based differences were also noted (p<0.05).

The yellow circles in Fig. 5 highlight the ostiomeatal complex
(OMC), a critical anatomical region within the maxillary sinus
that plays a pivotal role in sinus drainage and ventilation.

The study of variations in the structure of the maxillary sinus
is not complete without examining the relationship with the
teeth. In most cases (78%), the roots of the upper teeth did not
protrude into the sinus. However, in 7% of these cases, the wall
thickness did not exceed 1 mm. In the majority of cases (51%),
the thickness of the lower wall between the tooth roots and the
sinus cavity ranged from 1-13 mm

Results of our study have some similarities to other researches.
For example, Pei et al. (2020) investigated the relationship
between the maxillary sinus and upper tooth roots in a sample
of Western Chinese people, finding that the roots of upper
molars were closest to the maxillary sinus floor. The second
molars showed the greatest proximity, while the first and second
premolars were frequently located within the sinus cavity [16]. But
to the difference to our study this research is based on the Cone-
Beam CT, which makes difficult to us to calculate bone density.

The researches [17,18] highlights the variability in sinus
features depending on age and gender, which is critical for
planning dental treatments involving the maxillary sinus.

Table 1. Height of the alveolar process in men and women of different
age groups (mm,).

Study

Group 75-80 years  60-74 years |45-59 years 18-44 years
Male 10.09+1.01 11.8£9.2  11.66£1.6 14.08+2.9
Female 10.52+1.1 113404 12.06+1.15 |13.98+2.31

Table 2. Minimal density of the alveolar process in men and women of
different age groups (Hu).

Study

Group 75-80 years  60-74 years 45-59 years 18-44 years
Male 29.31+9.9 36.7£5.8  |35.7£5.5 39.746.1
Female 22.7+7.4 40.4+£5.5  41.3%6.5 51.847.2




One of the key aspects of the study is the relationship between
the structure of the lower wall of the maxillary sinus and its
interaction with the roots of the teeth. Since the lower wall of
the maxillary sinus is formed by the alveolar process of the
upper jaw, any change in its structure — such as a reduction
in thickness or bone density — can predispose to infections,
especially during dental procedures. This highlights the
importance of carefully examining the bone tissue and density
in the maxillary area of patients before performing dental and
maxillofacial surgeries.

The results show that the majority of interactions between
the tooth roots, and the maxillary sinus involve the roots of the
premolar teeth, increasing the risk of odontogenic sinusitis. This
is especially crucial for dentists and maxillofacial surgeons, who
must take these anatomical features into account when planning
interventions such as tooth extractions, implants, or sinus lifts.

A key point is the necessity for a collaborative approach to
treating patients at risk for odontogenic sinusitis. It is important
for specialists from different fields to work closely together to
develop a comprehensive treatment strategy. This includes both
conservative treatments aimed at restoring sinus function and
surgical interventions when necessary.

Therefore, for successful treatment and prevention of
odontogenic sinusitis, it is essential to consider the anatomical
characteristics of the maxillary area, use modern diagnostic
methods, and actively collaborate between specialists from
various medical fields.

Recent developments in medical imaging and machine
learning have significantly improved our understanding and
diagnostic capabilities for various conditions, including stress
detection and chronic rhinosinusitis. Alekseeva et al. (2023)
demonstrated the effectiveness of an intelligent decision support
system using U-Net segmentation for diagnosing chronic
odontogenic rhinosinusitis, showing the value of advanced
imaging techniques for detailed morphological analysis [19].
Similarly, Nechyporenko et al. (2021) proposed a complex
automatic method for determining morphological parameters
in bone tissue of the paranasal sinuses, highlighting the critical
role of precise measurements in anatomical studies [20].

The importance of machine learning in health diagnostics is
further exemplified by studies on epidemic process modelling.
For instance, Chumachenko (2018) [21] introduced an
intelligent multi-agent approach for simulating Hepatitis B
epidemic processes, while in [22] they applied machine learning
to model Lyme disease epidemiology, illustrating the utility of
computational models in tracking and predicting disease spread.

In the context of pathomorphological image evaluation,
Gargin et al. (2020) applied computer vision systems to analyse
morphological images, emphasizing the application of Al in
histological studies [23]. This supports our approach, which
leverages physiological signals for detecting stress responses, a
field that has gained traction recently. For instance, Kaur et al.
(2023) reviewed various machine learning techniques used for
stress detection, emphasizing the potential of physiological data
integration for enhanced accuracy [24]. Zhang and Chen (2023)
also contributed to this field by developing deep learning-based
methods for detecting stress using multi-modal physiological
data, underscoring the effectiveness of Al in physiological
monitoring [25,26].
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So anatomical peculiarities could be important factor for
complication of treatment measure in oral cavity especially
when it’s combined with microcirculatory disturbance [27,28],
inflammatory processes [29,30], harmful habits [31,32],
condition of immune system [33,34], performed treatment
[35,36].

Some factors, which can lead to the development of
rhinosinusitis may be highlighted. One of the most important is
blockage of the Ostiomeatal complex. Blocked ostium drainage
is a significant factor in sinusitis development. Bhattacharyya
[37] observed that anatomical issues like mucosal swelling
strongly correlate with recurrent maxillary sinus infections.
Similarly, odontogenic infections, such as dental abscesses,
are responsible for 10-12% of maxillary sinusitis cases, as
highlighted by [38], emphasizing the importance of maintaining
dental health.

Smoking also plays a critical role, with [39] showing it impairs
mucociliary function and increases sinusitis prevalence by 20—
40%. Additionally, chronic rhinosinusitis (CRS) is linked to
persistent inflammation and impaired clearance, often involving
the maxillary sinus, as noted by Fokkens et al. [40].

Children are particularly vulnerable due to underdeveloped
sinus anatomy and immature clearance mechanisms, making
maxillary sinusitis the most frequently affected in pediatric
cases, according to Wald et al. [41]. Finally, Centers for Disease
Control and Prevention [41] data reveal that sinusitis impacts
12-15% of adults annually, with maxillary sinusitis being
especially common due to its structural predispositions.

One of limitation of our research is impossibility to compare
obtained data with histological peculiarities of described
processes as it was published early [42-44]. In that connection
should be interesting both changes in epithelium as barrier in
sinus and other organs [45,46] and bone tissue [47,48] with
possible involvement of other types of tissue with classical and
modern methods of investigation [23,49].

Conclusion.

The study identified structural features of the maxillary sinus
that could predispose patients to the development of maxillary
odontogenic rhinosinusitis. Patients with these structural
features require a special multidisciplinary approach, with
mandatory consultation from an otolaryngologist during the
preparation stages for orthopedic treatment.
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