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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.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
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.

The anatomical structure of the ostiomeatal complex (OMC)
plays a crucial role in the success of dental implantation
procedures, particularly in the maxillary region. This study
examines the anatomical variations of the OMC and their impact
on postoperative complications in dental implantation. A total of
400 spiral computed tomography (CT) scans of patients aged 18
to 95 years were analyzed to assess key anatomical structures,
including the maxillary sinus, concha bullosa, uncinate
processes, and sinus ostium dimensions. Findings revealed
significant anatomical variability, with concha bullosa observed
in 33.2% of cases, uncinate process variations in 31.6%, and
a narrowed maxillary sinus ostium in 6.25% of cases. These
structural differences were found to influence sinus ventilation
and drainage, thereby increasing the risk of postoperative
complications such as sinusitis and impaired osseointegration.
Statistical analysis highlighted strong correlations between sinus
volume, bone thickness, and OMC components, reinforcing
the need for thorough preoperative assessment. The study
underscores the importance of personalized surgical planning
and advanced imaging techniques in mitigating complications
and optimizing dental implantation outcomes.

Key words. Computer tomography, ostiomeatal complex,
dental implantation, anatomical variability.

Introduction.

The structure of the paranasal sinuses plays a crucial role in the
success of surgical interventions in dentistry and maxillofacial
surgery [1]. One of the major challenges in modern dentistry is
the implantation of teeth, particularly in the maxillary region,
due to the anatomical complexities of the maxillary sinus [2].

The proximity of the maxillary sinus floor to the alveolar ridge,
variations in sinus morphology, and the presence of anatomical
anomalies can significantly affect the success of dental implant
placement [3]. In some cases, insufficient bone volume or sinus
pneumatization necessitates additional surgical procedures,
such as sinus lifting, to ensure implant stability [4].

A thorough understanding of the relationship between the
maxillary sinus anatomy and potential complications in dental
implantation is crucial for optimizing treatment planning and
minimizing postoperative risks [5]. A particularly important
factor post-surgery is the structure of the ostiomeatal complex
(OMC), a key anatomical region of the skull responsible for
the physiological ventilation of the paranasal sinuses [6]. Its
structural characteristics significantly influence the likelihood
of postoperative complications [7]. The contribution of each
OMC component to sinus ventilation remains uncertain and
unproven. Some studies have focused on the density of the
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uncinate process in recurrent rhinosinusitis, but the question of
this parameter in the absence of pathology remains unexplored.

During surgical treatments, the goal is usually to expand the
area of the semilunar hiatus as much as possible to maximize
sinus ventilation efficiency [8]. However, it is known that
when the semilunar hiatus becomes too wide, turbulent airflow
disappears, and sinus ventilation efficiency progressively
decreases. Therefore, the question arises about determining
the physiological dimensions of the semilunar hiatus and even
identifying the critical upper limits that would still ensure
adequate ventilation.

Given these considerations, the objective of our study was to
examine the anatomical features of the ostiomeatal complex and
their impact on complications in dental implantation.

Materials and Methods.

This study was conducted based on the analysis of 400 spiral
computed tomography (CT) scans of men and women aged 18
to 95 years. The participants were divided into groups according
to the World Health Organization classification. None of the
participants reported complaints related to the ear, nose, and
throat (ENT) organs, and the CT scans were performed for
reasons unrelated to ENT pathology (e.g., suspected stroke,
which was later ruled out). Cases were excluded from the study
if there was evidence of pathological changes in the paranasal
sinuses (PNS), as well as in cases of childhood or pregnancy.

Data collection was conducted at the Kharkiv Research
Institute of General and Emergency Surgery and the Merefa
Central District Hospital, in accordance with a scientific and
practical cooperation agreement (No. 173/10 18, dated October
18, 2018).

The study adhered to the ethical standards of the World
Medical Association’s Declaration of Helsinki on medical
research involving human subjects. All participants were
fully informed about the study and provided written informed
consent. The research protocol was approved by the Bioethics
Committee of Kharkiv National Medical University (Protocol
No. 5, dated November 11, 2018).

Imaging and Data Analysis: Computed tomography was
used not only to visualize the anatomical structures but also
to analyze the spatial relationships between various elements
of the PNS, the osteomeatal complex (OMC), and adjacent
regions. Additionally, CT scans enabled measurements of
bone thickness and density. Bone density was assessed using
the Hounsfield scale [9], which allows modern CT devices to
differentiate 4,096 shades of gray, representing different density
levels in Hounsfield units (HU). According to this scale, water
is assigned a value of 0 HU, while air is -1000 HU.
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The study was conducted using a Toshiba Aquilion 64 [10]
computed tomography scanner (Japan), a multi-slice CT
scanner capable of simultaneously acquiring data from four
0.5 mm slices. This scanner is known for its high performance,
featuring a full rotation time of up to 0.4 seconds. To ensure
high-resolution imaging while minimizing radiation exposure,
a 0,5 mm slice thickness was used for examining the paranasal
sinuses. The device’s advanced technology optimizes X-ray
using, providing high-quality images with a reduced radiation
dose.

For image analysis, the Radiant DICOM Viewer software
(version 4.6.9, 64-bit) was used [11]. This software offers a
user-friendly interface and high-performance capabilities for
viewing medical images in DICOM PACS format.

Statistical Analysis:

Statistical analysis was performed using methods of variational
statistics. The normality of data distribution was assessed using
the Shapiro-Wilk test. The prevalence of different anatomical
variants of the PNS and OMC was calculated as a percentage of
the total study population.

The range of individual variability in PN'S and OMC structure
was assessed using the following statistical parameters:

* M — average value.

* ¢ — standard deviation.

* Cv — coefficient of variation.

* mCv — standard error of the coefficient of variation.

* Min — minimum value in the sample.

* Max — maximum value in the sample.

A correlation analysis was also conducted. The Pearson
correlation coefficient (r) was used to examine the relationship
between Haller’s cell dimensions and the width of the semilunar
hiatus. The statistical significance of the correlation was
determined using Student’s t-test.

Morphometric Analysis:

Several morphometric parameters were measured, including:

* The longitudinal and transverse dimensions of the middle
turbinate.

» Spatial orientation and attachment level of the middle
turbinate.

* Volume and dimensions of the uncinate process.

* Bone density of the uncinate process.

* Distance between the middle turbinate and the semilunar
hiatus.

Additionally, the spatial arrangement of the semilunar hiatus
and its potential connections with the sinuses were analyzed.
These anatomical features are critical, as they may contribute
to the chronicity of inflammatory conditions and influence the
surgical approach in functional endoscopic sinus surgery.

Results and Discussion.

Paradoxal deviation of the middle turbinate was observed in
19 patients (7.6%). A pneumatized middle turbinate (concha
bullosa) was detected in 83 patients (33.2%), accounting for
3.25% of cases, resulting from the early development of an air
cell within the anterior ethmoid labyrinth.

Among these, a multichambered concha bullosa (see Figure 1)
was found in 14 individuals (5.6%).
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Figure 1. CT. Coronal reconstruction. Bulla of the middle turbinate on
both sides, on the left — two-chamber concha bullosa.

In 39 patients (15.6%), the concha bullosa was significantly
enlarged, completely obstructing the middle nasal passage. It
extended toward the uncinate process and the ethmoid bulla,
effectively blocking the communication between the paranasal
sinuses and the nasal cavity.

Figure 2. Pneumatization of the uncinate process on the left. SCT.
Coronary reconstruction.

Borderline anatomical variants (see Figure 2) of the uncinate
process were identified in 57 patients (31.6%) on CT scans.
These included:

* Pneumatization in 18 patients (7.2%).

* Hyperplasia in 22 patients (8.8%).

* Paradoxical bending and displacement into the depth of the
middle nasal meatus in 17 patients (6.8%).

* Hypoplasia 0,8%.

Asymmetry in the superior portions of the Uncinate processes
was noted in 22.8% (57 patients), with variations in attachment
sites. Agger nasi cells were hypertrophied in 9.6% (24 patients),
always appearing as unilocular structures.



Haller cells were present in 1.75% (7 patients) and were
associated with a narrower maxillary sinus ostium, increasing
the risk of obstruction.

Narrowing of the natural ostium (<4 mm) was found in 6.25%
(25 patients), which could impair sinus ventilation and drainage,
thereby increasing the risk of postoperative complications.

The correlation between these parameters was also calculated.
The highest degree of correlation was found between the
thickness of the upper walls and the volume of the sinuses (r
=0.96).

The dimensions of the middle turbinate are shown in Figure 3.

Dimensions of the uncinate process, distance from the gray
turbinate to the semilunar foramen.

Dimensions of the Middle Nasal Concha

[ Longitudinal Dimension of the Middle Nasal Concha, mm
20+ Il Transverse Dimension of the Middle Nasal Concha, mm

15[

10

Linear Dimensions of the Concha, mm

1 2 3 4 5
Age Groups

Figure 3. Dimensions of the middle turbinate in different age groups.

The physiological function of the paranasal sinuses,

particularly the maxillary sinuses, is closely dependent on the
size and efficiency of their natural openings (Figure 4), all of
which drain into the middle nasal passage. In 0.5% of cases,
the presence of an additional opening was observed, which can
significantly disrupt normal maxillary sinus function.

Figure 4. 4 CT of the paranasal sinuses. Coronal projection (the arrow
indicates the semilunar hiatus).

The size of these openings plays a crucial role, ranging from

3 to 10 mm. Notably, 87% of subjects had a semilunar hiatus
larger than 4 mm, with the most common size being 5 mm [12].
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Our study revealed significant anatomical variability in
the osteomeatal complex (OMC) and its potential impact on
complications during dental implantation [13]. Anatomical
variations such as paradoxical curvature of the middle turbinate,
concha bullosa, hyperplasia and pneumatization of the uncinate
process, as well as differences in the size of the natural ostium,
can significantly influence nasal aerodynamics, paranasal sinus
ventilation, and the functional state of the mucosa [14].

Concha bullosa was observed in 33.2% of cases, with larger
formations contributing to obstruction ofthe middle nasal passage
and impaired maxillary sinus drainage [15]. This obstruction
may increase the risk of inflammatory complications following
dental implantation, including chronic sinusitis and acute sinus
infections. Additionally, hyperplasia or pneumatization of the
uncinate process, detected in 16% of participants, can further
disrupt normal OMC function. This is supported by a significant
negative correlation (-0.59) between the size of the uncinate
process and the width of the semilunar hiatus.

One of the most critical factors influencing complication risk
is the individual anatomical variability of the semilunar hiatus
width [16]. In 6.25% of cases, this width was less than 4 mm—a
threshold considered critical for proper sinus drainage [17].
Patients with a narrower semilunar hiatus are at a higher risk
of inflammatory complications post-implantation. Furthermore,
Haller cells were identified in 1.75% of cases, correlating with a
reduction in the natural maxillary sinus ostium size, potentially
leading to sinus obstruction [18].

Our findings also demonstrated a strong correlation between
paranasal sinus volume, sinus wall thickness, and OMC
parameters [19]. Notably, a high correlation (r = 0.96) between
sinus volume and upper wall thickness highlights the potential
risks associated with sinus lift procedures. This emphasizes
the necessity of preoperative bone density assessment before
implantation [20,21].

One of important conclusion of described work is one more
emphasis about common work of different specialist (dentist,
radiologist, morphologist) even in period of wide digital
medicine using [22-25] with start of implementation of artificial
intelligence.

Clinical Implications.

From a clinical perspective, our findings suggest several key
considerations:

1. Preoperative Evaluation: Patients with pronounced
anatomical variations (e.g., uncinate process hyperplasia,
concha bullosa, or a narrow semilunar hiatus) require thorough
pre-implantation assessment.

2. Comprehensive Planning: Preoperative planning should
extend beyond bone volume analysis to include an evaluation of
OMC ventilation and drainage function.

3. Advanced Imaging: The use of spiral computed
tomography (SCT) should be a standard diagnostic tool for
identifying anatomical variations and determining optimal
surgical strategies.

Conclusion.

Understanding the anatomical features of the ostiomeatal
complex is essential for predicting and minimizing complications



Table 1. Anatomical variability of the components of the osteomeatal complex in people of different ages and sexes.

More than 90 years old 75-89 years

Male Female Male. Female. Male

Indicator

11940+810 9533+110 | 9870+930

process, x10”° m?

139421 115421 147+18,9 101+£71 199+25

Density of the uncinate | Volume of the uncinate

germ, Hu

16,429 13,1£1,99 13,5+2,1 12,07+£2,2 10,143

the middle turbinate,

Longitudinal size of
x10°% m

5,47€1,2  3,65+1,87 2,88+0,61 4,9+1,2

Transverse size of the
middle turbinate

x10° m

4,99+1,01 4,41+0,9871 |4,56+1,06

Dimensions of the
hiatus semilunaris

x10° m

in dental implantation. Patients with pronounced anatomical
variations, such as hyperplasia of the Uncinate process, concha
bullosa, or a narrow sinus ostium, require more thorough
preoperative evaluation. Treatment planning should incorporate
both bone volume analysis and an assessment of the ventilation
and drainage functions of the ostiomeatal complex.

Future research should focus on refining imaging techniques
and developing tailored surgical approaches to mitigate the
risks associated with anatomical variations in the ostiomeatal
complex.

Funding: This research received no external funding
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60-74 years

83314976 12468+1125 11876+639 13113+1125

4,96+0,88

5,01+0,77 4,54+0,8

45-59 years 18-44 years

Female Male. Female Male. Female

131111212 148904979 15111+£2311

116+12 154457 160+71 183+£22 192+12

14,01£2,3 |10,8+2,98 11,022+3,04 ' 12,11+£2,2 11,9+3,1

4,12+0,29 4,41+2,02  3,346+0,79  6,08+0,99 4,33+0,93

3,99+0,97 |5,14+1,4 6,02+1,8 7,6£1,28 4,54+0,5

Conflict of interest statement: The authors declare that the
research was conducted in the absence of any commercial or
financial relationships that could be construed as a potential
conflict of interest.

REFERENCES

1. Bhalla N, Dym H. Update on Maxillary Sinus Augmentation.
Dent Clin North Am. 2021;65:197-210.

2. Danesh-Sani SA, Loomer PM, Wallace SS. A comprehensive
clinical review of maxillary sinus floor elevation: anatomy,
techniques, biomaterials and complications. Br J Oral Maxillofac
Surg. 2016;54:724-730.



3. Aldelaimi TN, Khalil AA. Maxillary Sinus Augmentation. J
Craniofac Surg. 2016;27:¢557-9.

4. Cruz RS, Lemos CAA, Batista VES, et al. Short implants
versus longer implants with maxillary sinus lift. A systematic
review and meta-analysis. Braz Oral Res. 2018;32:e86.

5. Testori T, Weinstein T, Taschieri S, et al. Risk factors in
lateral window sinus elevation surgery. Periodontol 2000.
2019;81:91-123.

6. Alekseeva VV, Nechiporenko AS, Lupyr AV, et al. A
method of complex evaluation of morphological structure of
ostiomeatal complex components, lower wall of maxillary and
frontal sinuses. wiad lek. 2020;73:2576-2580.

7. Whyte A, Boeddinghaus R. Imaging of odontogenic sinusitis.
Clin Radiol. 2019;74:503-516.

8. von Arx T, Lozanoff S, Bornstein MM. Extraoral anatomy
in CBCT - a literature review. Part 1: Nasoethmoidal region.
Swiss Dent J. 2019;129:804-815.

9. DenOtter TD, Schubert J. Hounsfield Unit. 2023 Mar 6.
In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025.

10. Bauknecht HC, Jach C, Bohner G, et al. Impact of image
noise levels, scout scan dose and lens shield on image quality
and radiation exposure in z-axis dose-modulated neck MSCT
on 16- and 64-slice Toshiba Aquilion scanners. Eur J Radiol.
2010;73:439-43.

11. Kats L, Goldman Y, Kahn A. Automatic detection of image
sharpening in maxillofacial radiology. BMC Oral Health.
2021;21:411.

12. Hacking C, Jones J, St-Amant M, et al. Ostiomeatal complex
narrowing due to anatomical variations. Radiopaedia.org. 2025.
13. Mirhadi S, Khojastepour L, Mirhadi S, et al. Anatomical
variations of ostiomeatal complex in CBCT of patients seeking
rhinoplasty. J Dent (Shiraz). 2015;16:42-48.

14. Das S, Bhutia O, Saha R, et al. Osteomeatal complex: A
study of its anatomical variation among patients attending
North Bengal Medical College and Hospital. J Clin Diagn Res.
2015;9:AC04-7.

15. Prasanna LC, Mamatha H. Variations of ostiomeatal
complex and its applied anatomy: a CT scan study. Indian J Sci
Technol. 2010;3:904-907.

167

16. L Sandhu R, Kheur MG, Lakha TA, et al. Anatomic
variations of the osteomeatal complex and its relationship to
patency of the maxillary ostium: A retrospective evaluation of
cone-beam computed tomography and its implications for sinus
augmentation. J Indian Prosthodont Soc. 2020;20:371-377.

17. Riello A, Boasquevisque E. Anatomical variants of the
ostiomeatal complex: tomographic findings in 200 patients.
Radiol Bras. 2008;41:149-154.

18. Giingoér G, Okur N, Okur E. Uncinate Process Variations
and Their Relationship with Ostiomeatal Complex: A Pictorial
Essay of Multidedector Computed Tomography (MDCT)
Findings. Pol J Radiol. 2016;81:173-180.

19. Chmielewski PP. Clinical anatomy of the paranasal sinuses
and its terminology. Anat Sci Int. 2024;99:454-460.

20. El-Din WAN, Madani GA, Abdel Fattah 1O, et al. Prevalence
of the anatomical variations of concha bullosa and its relation
with sinusitis among Saudi population: a computed tomography
scan study. Anat Cell Biol. 2021;54:193-201.

21. Lyndin M, Gluschenko N, Sikora V, et al. Morphofunctional
features of articular cartilage structure. Folia Med Cracov.
2019;59:81-93.

22. Alekseeva V, Nechyporenko A, Frohme M, et al. Intelligent
Decision Support System for Differential Diagnosis of Chronic
Odontogenic Rhinosinusitis Based on U-Net Segmentation.
Electronics (Switzerland). 2023:12.

23. Nechyporenko A, Frohme M, Strelchuk Y, et al. Galvanic
Skin Response and Photoplethysmography for Stress
Recognition Using Machine Learning and Wearable Sensors.
Applied Sciences. 2024;14:11997.

24. Gargin V, Radutny R, Titova G, et al. Application of the
computer vision system for evaluation of pathomorphological
images. 2020 IEEE 40th International Conference on Electronics
and Nanotechnology, ELNANO 2020 — Proceedings. 2020:469-
473.

25. Nechyporenko AS, Nazaryan RS, Semko GO, et al
Application of spiral computed tomography for determination
of the minimal bone density variability of the maxillary sinus
walls in chronic odontogenic and rhinogenic sinusitis. Ukrainian
journal of radiology and oncology. 2021;29:65-75.



	Title

