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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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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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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).
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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-
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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.

Modern research methods, widely implemented in routine
medical practice, open new horizons for the study of anatomical
structures. The maxilla is one of the regions of the human skull
that shows significant variability with age and gender. This is
due to the peculiarities of tooth eruption and age-related changes
in the periodontium and adjacent structures, which undoubtedly
affect the structure of the alveolar process, sometimes drastically
altering it over time.

Aim: The aim of our study was to determine the anatomical
variability of the alveolar process of the maxilla based on
multislice computed tomography data.

Materials and Methods: The research was conducted based
on the results of 400 spiral computed tomography scans of
males and females aged 18 to 95 years with detection of the
anatomical variability of the alveolar process.

Results: The average height of the alveolar process was
14.3£0.99x10"-3 m. The thickness of the wall also showed
considerable variability. It was maximal in the middle
part and minimal in the lateral part of the wall, measuring
1.905+£0.021x10"-3 m and 1.15+0.011x10"-3 m, respectively.

Conclusions: We determined its thickness, density, and
identified teeth whose roots are connected to the maxillary
sinus. The thickness of the alveolar process correlates with
the volume of the sinus, showing a strong negative correlation
(r=-0.92). Thus, with larger sinus sizes, the alveolar process
has a smaller thickness. According to calculations, there is a
correlation between the upper facial index and the size of the
alveolar process (r=0.64). In dolichocephalic individuals, the
longitudinal size is greater than in brachycephalic individuals,
where the transverse size of the alveolar process prevails.

Key words. Alveolar process, multislice computed
tomography, bone density, bone thickness, anatomy.

Introduction.

Modern research methods, widely implemented in routine
medical practice, open new horizons for the study of anatomical
structures [1]. Anatomical structures that were previously
accessible only through cadaveric material [2] can now be
studied non-invasively, preserving the informativeness of
the research and sometimes even enhancing its quality [3].
Considering the negative aspects associated with the use of
cadaveric material [4], such as the potential destruction of
certain structures over time, the latest diagnostic methods are
extremely important in both theoretical medicine (e.g., creating
3D models for student education) [5] and practical medicine
(e.g., determining the anatomical features of a specific body
area when planning surgical interventions) [6].

The maxilla is one of the regions of the human skull that shows
significant variability with age and gender [7]. This is due to the
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peculiarities of tooth eruption and age-related changes in the
periodontium and adjacent structures, which undoubtedly affect
the structure of the alveolar process, sometimes drastically
altering it over time.

One of the most promising research methods that can aid
in studying the anatomy of the alveolar process is multislice
computed tomography (MSCT) [8]. This method not only
allows for sectional examination of the anatomical area but also
enables the construction of a 3D model of the alveolar process
for better spatial understanding of the relationships between
all its structures and the dental arch. [9]. Additionally, MSCT
has an undeniable advantage over other research methods due
to the presence of a densitometric scale, which allows for the
assessment of bone density. This, in turn, can help prevent
potential complications that may arise, for example, during
implantation, due to reduced bone density in the alveolar
process.

Given all the above, the aim of our research was to determine
the anatomical variability of the alveolar process of the maxilla
based on multislice computed tomography (MSCT) data.

Materials and Methods.

The study was conducted based on the results of 400 spiral
computed tomography (CT) scans of men and women aged 18
to 95, categorized into groups according to the World Health
Organization classification [10]. The distribution of the studied
individuals by group is presented in Table 1. These individuals
had no complaints related to ENT organs, and the CT scans
were conducted for reasons unrelated to ENT pathology (e.g.,
suspected stroke, which was not confirmed, among other
reasons). The presence of data suggesting pathological changes
in the paranasal sinuses, pediatric age, and pregnancy were
grounds for exclusion from the study.

Table 1. Distribution of studied individuals by age and gender.

Age Group Me Women Total
Young age (18-44 years) 53 55 108
Middle age (45-59 years) 64 63 127
Elderly age (60-74 years) 46 44 90
Senior age (75-89 years) 22 23 45
Long-livers (over 90 years) 16 14 30
Total 201 199 400

All this people didn’t have some diseases of ENT-organs,
that’s why there were no pathological findings according the
MSCT data.

The material collection was based at the Kharkiv Research
Institute of General and Emergency Surgery and Merefa Central
District Hospital from 2018 to 2021. The conducted work
complies with the requirements of the Helsinki Declaration of
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the World Medical Association "Ethical Principles for Medical
Research Involving Human Subjects." All participants were
informed about the study and gave written informed consent for
participation.

The study was conducted using the Toshiba Aquilion 4 [11],
computed tomography scanner (Japan), which is a multislice
CT scanner capable of simultaneously collecting data from 4
slices of 0.5 mm thickness, characterized by high operational
performance with a full rotation time of up to 0.4 seconds.
It provides high-resolution multislice scanning with high
throughput. A slice thickness of 2 mm was used for the study of
the paranasal sinuses. The high image quality of this device is
combined with a low radiation dose due to the highly efficient
use of X-ray radiation.

Statistical processing was performed using methods of
variation statistics. The normality of the distribution was
determined using the Shapiro-Wilk test, which showed that
the samples were close to a normal distribution. Statistical
indicators are presented in the format M+c, where M is the
arithmetic mean, o is the standard deviation, and the Student's
t-test. Correlation analysis was carried out using Spearman's
rank correlation coefficient. A statistical difference between the
studied indicators was considered significant at p < 0.05.

The uncertainty of bone density was determined according to
the basic algorithms presented in our previous works [12,13].

Results and Discussion.

The average height and width of the alveolar process were
calculated to be 14.3£0.99x10° m and 85.6+2.2x10° m,
respectively, across different age groups. It was expected that
the height of the alveolar process decreases with age by 13.9%
and that this indicator depends on gender. In women, the height
ofthe alveolar process is 11.44% less than in men. An interesting
finding was the dependence of the structure of the alveolar
process on the degree of pneumatization of the maxillary sinus.
In the majority of cases (83%), the width prevails over the
height, but in 17% of cases, the height exceeds the width. A
strong direct 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 very important indicator because, for successful
dental implantation, the height of the alveolar process should
not be less than 8x107-3 m.

In almost all the studied individuals, this indicator was greater
than 8x107-3 m (94%). Only in 5% of cases was it less than
8x107-3 m, and in 1% of cases, it was exactly 8x10”-3 m.

Thus, the average height of the alveolar process was
14.3+0.99x10° m. The largest number of subjects with the
thinnest alveolar processes was in the elderly group.

The following types of maxillary sinus recesses were identified:
alveolar — 106 (26.5%); palatal — 2 (2%); and zygomatic — 4
(1%). The types of recesses are shown in Figures 1 and 2.

Figures 1-2 shows the types of recess, which were indicated
during the study. It is known that the lower wall of the maxillary
sinus is formed by the alveolar process of the maxilla (processus
alveolaris maxillae) and is represented by a plate measuring
31.2+0.33x10"-3 m. Therefore, the study of maxillary sinus
variants is impossible without investigating the spatial
relationship of the teeth. In most cases (78%), the roots of the
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Figure 1. CT Axial Slice and Coronal Reconstructions. Types of
Maxillary Sinus Recesses (Pockets). Alveolar and palatine Recesses.
The lower wall of the maxillary sinus is formed by the alveolar process
of the maxilla (processus alveolaris maxillae).

o === Yoo ol
Figure 2. Zygomatic Recess. The lower wall of the maxillary sinus is
formed by the alveolar process of the maxilla (processus alveolaris
maxillae).

Figure 3. CT Axial Slice. 1 — Alveolar process , 2 — Mandibular arch 3
— Mandibular canal. The dimensions of the incisive canal are indicated
by numbers.

upper teeth do not open into the sinus. However, in these cases,
7% had a wall thickness not exceeding 1x10"-6 m?. For most
subjects, the thickness of the lower wall between the tooth roots
and the sinus cavity was 1-13x10"-6 m>.

In 95% of cases, the lower wall is adjacent to the roots of the
upper teeth. The roots of the first and second premolars are most
frequently found in the sinus cavity (99%), while wisdom teeth
are the least frequently found (1%). The thickness of the wall
also varies significantly, being maximal in the middle part and



minimal in the lateral part, measuring 1.905+0.021x10"-9 m
and 1.15+0.011x10"-9 m, respectively.

In Figure 3, the alveolar process, mandibular arch, and
mandibular canal are shown. The dimensions of the incisive
canal are indicated by numbers.

The thickness of the alveolar process correlates with the volume
of the sinus, showing a strong negative correlation (r=-0.92).
Thus, with larger sinus sizes, the alveolar process has a smaller
thickness (see Figure 3). According to calculations, there is a
correlation between the upper facial index and the size of the
alveolar process (r=0.64). In dolichocephalic individuals, the
longitudinal size is greater than in brachycephalic individuals,
where the transverse size of the alveolar process prevails. The
overall standard uncertainty of measuring the density of the
lower wall of the maxillary sinus was determined.

Analyzing the data from Table 3 reveals that the likely distribution
of value Y falls within the range of +U relative to the measured
value y, with the confidence level of values Y in this interval
determined by the probability (confidence level) p = 0.95.

Table 2. The total standard uncertainty of measuring the density of the
lower wall of the maxillary sinus.

Lower Wall of Maxillary Sinus

Name |Left Right
min max min max
U
(I-pIu) 220,18 306,74 197,62 310,20

Table 3. The results of measurements of the density of the lower wall
of the frontal and maxillary sinuses, taking into account the extended
uncertainty (Y =y + Uextend).

Lower Wall of Maxillary Sinus

Name Left Right

Min Max min max
- 440,36 613,49 395,00 620,41
(Hu)
Y -57,71+ 1101,51+ 96,28+ 1028,69+
(Hu) 440,36 613,49 395,00 620,41

Anatomical variations in the paranasal sinuses are quite
common, found in over 90% of patients with sinusitis or as
incidental findings during routine examinations. Moreover, the
progression of inflammatory processes in the paranasal sinuses
(PNS) largely depends on the morphological characteristics of
this region [14]. Therefore, each individual patient requires a
personalized approach to diagnosis and treatment. According
to Dong et al. [15], inflammatory processes in the PNS not
only involve pathological changes in the sinus mucosa but
also affect the bone tissue of its walls, resulting in significant
changes such as bone alteration marked by demineralization,
trabecular disappearance, focal sclerosis, and cortical bone plate
destruction [16]. The extent of these changes likely correlates
with the severity of the pathological process. Hence, patients
with chronic rhinosinusitis merit attention not only from
otolaryngologists but also from dentists.

The proposed research can be further expanded by introducing
new data calculation methods [17-19] and predicting potential
complications. It is also important to note that studies of this
kind are significant not only in otolaryngology, maxillofacial
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surgery [20-22], and ophthalmology but also in other fields of
medicine. Research on the variant anatomy of a given area can
become a valuable resource for any medical discipline and can
be successfully incorporated into both the practical and scientific
work of physicians across various specialties. The proposed
research can not only provide a detailed study of human skull
anatomy but also suggest optimal, minimally invasive, and
effective treatment approaches for related diseases. More
importantly, it can develop preventive measures to reduce the
incidence and recurrence of these conditions [23-26].

Our study focuses on calculating minimum density [27], which
is crucial for predicting complications. We also computed this
parameter using uncertainty calculations. This research holds
practical value for physicians across different specialties. In
all cases, CT scans should be considered the gold standard
for diagnosing nearly all forms of rhinosinusitis, especially
chronic cases. Understanding the structural features and spatial
relationships of adjacent structures to the alveolar process can
aid in surgical planning and mitigate complications. Information
on changes in maxillary sinus wall density, particularly the
lower wall, will benefit dentistry and maxillofacial surgery by
preventing the inadvertent introduction of filling materials into
the sinus and the onset of odontogenic inflammatory processes.
Furthermore, this data is essential for selecting the optimal
dental implantation technique.

During our investigation, we analyzed density and thickness
indicators of alveolar bone tissue. These metrics are crucial for
assessing the risk of maxillary sinus perforation during tooth
extraction. Alveolar process thickness is pivotal for determining
the need for sinus lifting as a preparatory step for subsequent
surgeries. Additionally, reduced bone tissue thickness may
indicate severe destructive changes within the sinus (based on
the Global Osteitis Scale) [28, 29]. Additionally, to inflammatory
changes, other pathological condition could influent for
processes in that area, such as disturbance of microcirculation
[30], metabolic disorders [31], diseases of connective tissue
[32], hormonal changes [33, 34], harmful habits [35]. Certainly,
we cannot exclude influence of undiagnosed pathological
condition. Implementation of computer vision systems and
artificial intelligence [36, 37] could allow consider more factors
for detection of individual peculiarity for medical help.

Conclusion.

We determined its thickness, density, and identified teeth
whose roots are connected to the maxillary sinus. The thickness
of the alveolar process correlates with the volume of the sinus,
showing a strong negative correlation (r=-0.92). Thus, with
larger sinus sizes, the alveolar process has a smaller thickness.
According to calculations, there is a correlation between the
upper facial index and the size of the alveolar process (r=0.64).
In dolichocephalic individuals, the longitudinal size is greater
than in brachycephalic individuals, where the transverse size of
the alveolar process prevails.
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