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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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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,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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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
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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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
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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.

The most effective process of quitting smoking can be achieved
through precise and complete identification of the adverse
effects on the human body.

Aim: The aim was to examine the influence of smoking on the
density of the walls of the paranasal sinuses.

Material and Methods: 80 individuals of the young age and
both genders were included into the research. Depending on the
presence of pathological changes in the sinuses and smoking
habits, all participants were divided into four groups.

Results: It was found that in the group of smokers without
any paranasal sinus pathology, the density is 2.66% lower than
the intact group. This figure is significantly higher in patients
suffering from rhinosinusitis but not smoking, where it is
45.18%. The maximum difference from the control group is
observed in individuals suffering from chronic rhinosinusitis
and being smokers, with a difference of 81.03%.

Conclusions: Pedagogical aspects of the impact of smoking
on the human body based on radiographic density indicators
of maxillary sinus bone walls were detected. It has been
observed that smoking can exacerbate the negative impact of
inflammatory processes in the paranasal sinuses.

Key words. Radiological bone density, paranasal sinuses,
smoking, chronic rhinosinusitis, pedagogy.

Introduction.

Abandoning harmful habits is a top priority in the modern
world, encompassing fields like medicine, education, and
various scientific and technical disciplines [1]. In recent years,
there has been growing concern about the detrimental effects of
smoking on human health [2,3]. One area of interest is the impact
of smoking on the maxillary sinus, a vital component of the
human skull [4]. The most effective process of quitting smoking
can be achieved through precise and complete identification of
the adverse effects on the human body [5].

Bone density stands as a key factor influencing the development,
prognosis, and course of inflammatory diseases in the paranasal
sinuses [6]. It also serves as an indicator, determining the risk
of potential complications and influencing the specifics of
treatment for this group of diseases [7]. Both researchers and
practicing specialists focus not only on studying radiological
density under physiological conditions and in the presence
of pathology but also on the impact of certain environmental
factors on this parameter [8].

Preventing the influence of these factors on the human body
can be a pivotal aspect in the development of inflammatory and
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destructive diseases of various locations is the main task for
physicians [9,10]. Smoking is an unequivocal provocative factor
that can initiate a series of pathological processes in the body
and exacerbate existing conditions. Smoking has pronounced
overall effects, negatively impacting almost all organs and
systems: vasoconstriction disrupts the cardiovascular system
[11], trophic disorders affect various organs and tissues, and
both the nervous [12] and musculoskeletal [13] systems suffer.
Additionally, smoking has detrimental local effects on the body,
caused by both temperature factors and the tar released during
smoking. Consequently, it can be expected that the nasal cavity
and throat organs may be among the primary targets for the
development of diseases and complications associated with
smoking [14]. Therefore, smoking can not only become a factor
triggering the emergence of new conditions in this area but also
significantly increase the risks of complications in inflammatory
processes in this area.

Particular importance is given to chronic rhinosinusitis [15], a
group of diseases characterized by rare but severe complications,
spreading inflammatory processes to adjacent organs and tissues
(eye sockets, brain). As is known, any prolonged inflammatory
process is characterized by pronounced, sometimes irreversible
changes in bone tissue, characterized by perifocal sclerosis,
thinning, and disappearance of bone nodules. Until recently,
the main indicator reflecting the degree of bone destruction was
bone thickness. Nowadays, more and more studies are focused
on investigating reduced bone density, considering that reduced
density might be an earlier marker of inflammatory processes
and their complications.

Taking all the above into account, the aim of our study was to
examine the influence of smoking on the density of the walls of
the paranasal sinuses.

Materials and Methods.

80 individuals of a young age (according to the WHO
classification of age) were included in the study to exclude
the influence of age-related changes on bone tissue. The study
groups were evenly distributed by gender. Patient recruitment
took place from 2018 to 2020 at the Merefian Central District
Hospital based on a signed active cooperation agreement (since
November 2018). All patients provided voluntary consent to
participate in the study. The study was approved by the bioethics
committee (protocol No. 1 dated 8.11.2018).

Depending on the presence of pathological changes in the
sinuses and smoking habits, all participants were divided into
four groups. The first group comprised 20 smokers suffering
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from chronic non-polypoid rhinosinusitis. The second group
included 20 non-smoking patients diagnosed with chronic
non-polypoid rhinosinusitis. The third group consisted of 20
smokers without signs of chronic rhinosinusitis, and finally, the
control group comprised 20 non-smoking individuals of both
genders without signs of inflammatory diseases of the paranasal
sinuses. Smokers were defined as individuals who smoked
approximately 1 pack of cigarettes daily for at least 10 years.

Considering that computed tomography (CT) is the "gold
standard" for diagnosing chronic rhinosinusitis, all individuals
underwent multislice spiral computed tomography (MSCT).
MSCT was performed on individuals without signs of
inflammatory processes in the paranasal sinuses to diagnose
pathologies unrelated to ENT diseases (such as suspected
stroke, which was not confirmed, etc.).

An undeniable advantage of MSCT is the presence of
a densitometric scale (Hounsfield scale), allowing the
determination of the radiological density of tissues, including
the bone tissue of the paranasal sinuses. The Hounsfield scale
is a system used in radiology to measure the density of various
tissues in the human body on X-ray images. This scale is based
on values measured in units known as Hounsfield units (HU).
Water serves as the primary standard for this scale, having a
value of 0 HU, indicating zero density on the Hounsfield scale.
Tissues denser than water have positive values on the scale,
whereas tissues less dense than water have negative values. This
scale enables radiologists to classify different tissues in the body
and identify pathological changes or lesions, such as tumors,
inflammations, stones, etc., based on their density on X-ray
images. It is a crucial tool in medical diagnostics, allowing
physicians to accurately identify and classify structures in a
patient's body on X-ray images.

To determine the negative impact of smoking, the radiological
density of the upper wall of the maxillary sinus in humans was
calculated. Attention was specifically given to the maxillary
sinus due to its higher susceptibility to inflammatory processes,
attributed to its larger volumes, the positioning of its floor
concerning the alveoli, and its proximity to teeth. The upper
wall is potentially hazardous for the spread of pathological
processes into the eye sockets. Considering that a decrease in
minimum density is particularly unfavorable for the occurrence
of complications, attention was focused on this parameter.

Statistical analysis was performed using methods of variation
statistics. Normal distribution was assessed using the Shapiro-
Wilk's test, which indicated that the samples were close to
normal distribution. Statistical parameters are presented in the
format of M+o, where M represents the mean, o is the standard
deviation, and t-test was applied. Correlation analysis was
conducted using the Spearman rank correlation coefficient.
Statistical differences between the measured parameters were
considered significant at p < 0.05.

Results.

During the calculation of the minimum radiological density
of the upper wall of the maxillary sinus (see Figure 1), it
was determined that the lowest values of this parameter were
observed in individuals suffering from chronic non-polypoid
rhinosinusitis who were also smokers.
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The minimum density value observed in this group was 34.77
+ 14.9 Hounsfield Units (HU). As expected, the maximum
density values were found in the group of individuals who were
non-smokers and did not suffer from chronic rhinosinusitis,
with a density measurement at 183.32 + 61.55 HU. Intermediate
density levels were observed in groups of individuals affected
by only one of the negative factors: either smoking or chronic
inflammatory processes in the sinuses. In the group of individuals
with signs of chronic inflammation in the sinuses who were
non-smokers, the density value was slightly higher than that of
smokers without chronic rhinosinusitis. The density measured
100.54 + 54.25 HU and 178.45 £+ 10.35 HU, respectively (see
Table 1).

The graph of means with confidence intervals visualizes the
average values for the dataset along with confidence intervals.
In our case, they indicate the level of confidence regarding the
true population mean (see Figure 2).

Thus, when compared to the control group, it was found that
in the group of smokers without any paranasal sinus pathology,

Table 1. The minimum bone density of the upper wall of the maxillary
sinus (HU).

Groups of Smokers. Chronic Control
. + Chronic Smokers s L
Patients s rhinosinusitis Group
rhinosinusitis
The
average 34,77** 100,54** 178,45 183,33
value, HU
Standart
Deviation, 14,9 54,25 10,35 61,55
HU
Note: ** The data are significant at p < 0.05.
Density, HU
200
150
100
50
0
1 2 3 4

Figure 1. Results of Bone Density Calculation in the Upper Maxillary
Sinus in Four Groups, p <0,05.

The graph with means and confidence intervals (HU).

120
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Figure 2. Graph of Mean Values with Confidence Intervals in the Group
of Smokers and Non-Smokers Suffering from Chronic Rhinosinusitis, p
<0,05.



the density is 2.66% lower than the intact group. This figure
is significantly higher in patients suffering from rhinosinusitis
but not smoking, where it is 45.18%. The maximum difference
from the control group is observed in individuals suffering from
chronic rhinosinusitis and being smokers, with a difference of
81.03%.

Discussion.

This study, dedicated to exploring the influence of external
factors on the human body, serves as a continuation of our
previous scientific research efforts [ 16-18]. During the conducted
research, we have identified facts that suggest a detrimental
impact on bone density. Interestingly, even the presence of a
single negative factor such as smoking, though not significant
compared to the control group, significantly (p<0.05) reduces
the radiological density of the bone tissue of the upper maxillary
sinus.

Smoking has been associated with various adverse health
effects, and its impact extends to the skeletal system, including
the bones in the maxillary sinus. The maxillary sinuses are air-
filled cavities located in the maxillary bone of the skull. Smoking-
induced bone density loss in the maxillary sinus can contribute
to the development and risk of several diseases and conditions.
Smoking is a known risk factor for osteoporosis, a condition
characterized by a decrease in bone density and quality. This
reduction in bone density can affect not only the long bones but
also the bones in the skull 9as it has been seen from our research),
including the maxillary sinus. Negative impact of smoking on
the bone tissue can be explained by Smoking has the potential to
impact the process of bone remodelling, leading to bone loss, as
well as reductions in bone length, weight, and mineral density.
It can also contribute to the promotion of osteoclastogenesis and
the inhibition of osteoblastogenesis [19].

This may indicate that smoking patients could constitute a
special risk group with more severe inflammatory processes
and more frequent development of complications that can be
expected in them. Additionally, such individuals require more
careful attention from medical staff even in the absence of
paranasal sinus pathology. Procedures such as tooth extraction or
sinus lifting might associate more frequently with complications
due to their lower bone density. At the same time, the presence
of chronic inflammatory processes in the sinus leads to a
more significant reduction in density. The most unfavourable
prognosis and the lowest density are characteristic of the first
group of patients (smokers suffering from chronic non-polypoid
rhinosinusitis). Thus, it can be assumed that smoking might
intensify inflammatory and destructive processes typical for
chronic rhinosinusitis. Therefore, it is strongly recommended for
patients suffering from chronic rhinosinusitis to quit smoking.

Analysing data obtained from the other two groups (smoking
patients without signs of chronic inflammation in the sinus and
patients with chronic rhinosinusitis), we observe a significantly
greater decrease in density in the second group. Hence, it can
be suggested that the inflammatory process has a significantly
greater impact on bone density than smoking.

This study is one of the first aimed at determining bone density
in smokers [20]. It is worth noting that in most cases, researchers
focus on the density of long tubular bones [21], which can be
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explained by the importance of this parameter for elderly
patients. The process of determining density in this case is quite
laborious. However, our proposed study of radiological density
does not require additional efforts from medical staff and can be
conducted parallel to CT scans using DICOM Viewer, making
it easy to explore the radiological density of bone tissue of any
localization [22].

When it comes to studying the density of paranasal sinuses, the
alveolar process of the upper jaw is undoubtedly the leader of
the research. This interest can be explained by the importance of
this anatomical area. Although studies dedicated to exploring the
density of cancellous bone are limited. Presumably, this can be
attributed to the complexity of performing these measurements.
The paranasal sinus bony wall resembles a sponge in its
structure, and even a slight deviation in determining density
along the coordinate axis can significantly distort the obtained
data. Therefore, the entire process of determining density
requires increased attention from medical staff. Additionally, it
is important to consider that multiple points determining density
are identified on a single slice. The process of selecting correct
points is quite laborious. In our case, we determined density at
points located most superficially to the sinus lumen, considering
the presence of an inflammatory process in the sinus.

As it is known to the date, researchers have explored this issue
through various methods, one of which involves analyzing
radiographic density indicators of the bone walls of the maxillary
sinus. This research not only sheds light on the physiological
consequences of smoking but also has important implications
for education and public health awareness.

Several pedagogical aspects arise from this research. First and
foremost, understanding the radiographic density indicators of
maxillary sinus bone walls is crucial for healthcare professionals,
educators, and the general public [23]. By comprehending the
visual cues provided by X-rays, individuals can gain insight
into the structural changes caused by smoking. Educators can
play a pivotal role in disseminating this knowledge to students,
fostering a deeper understanding of the consequences of
smoking on the human body [24].

Additionally, this research emphasizes the importance of
preventive education. Educators can use this information
to develop targeted anti-smoking campaigns in schools and
communities. By raising awareness about the specific impact of
smoking on the maxillary sinus, these campaigns can effectively
deter individuals, especially young people, from engaging in this
harmful habit. Visual aids, such as X-ray images illustrating the
differences in bone density, can serve as powerful educational
tools to drive home the message about the risks associated with
smoking [25,26].

Furthermore, this research underscores the significance of
interdisciplinary collaboration between healthcare professionals,
educators, and researchers. By working together, these
professionals can create comprehensive educational programs
that encompass both the medical and social aspects of smoking.
Integrating radiographic findings into educational materials can
enhance the overall understanding of the health consequences of
smoking, making the information more accessible and impactful
for diverse audiences [27].



The placement of HU measurements on a CT scan involves
understanding the radiodensity of tissues, assigning HU values
to pixels, and implementation of these values for diagnostic
and clinical purposes. The interpretation of HU values is a
fundamental aspect of CT imaging and contributes significantly
to the accuracy and clinical relevance of the diagnostic process.

In conclusion, the study of radiographic density indicators
of maxillary sinus bone walls provides valuable insights into
the effects of smoking on the human body. By incorporating
this knowledge into educational initiatives, society can take
significant steps towards reducing the prevalence of smoking
and promoting better overall health. Through collaborative
efforts and targeted education, individuals can make informed
decisions about their lifestyles, leading to healthier communities
and improved public well-being [27].

It should be noted that the continuation of this study holds
promise for the future. In this current research, the degree of
bone density reduction was determined using classical methods
of variation statistics, which are well-known in medicine to
the date [28]. It would be interesting to broaden the scope of
conducted studies by incorporating new approaches to bone
density calculation [29-31] and by expanding the range of
diseases, the progression of which can be worsened by smoking
with development of inflammatory processes of different
origin [32,33] that allow to perform prognosis for pathological
processes [34] and organize therapeutical measures [35, 36]
especial in children and adolescents [37,38] due to necessary
combination of famous methods of investigation for smokers
[39,40] with other pathology of maxillofacial area [41,42]
especially with necessary antibiotic treatment [43,44].

Conclusion.

Pedagogical aspects of the impact of smoking on the human
body based on radiographic density indicators of maxillary sinus
bone walls were detected. It has been observed that smoking can
exacerbate the negative impact of inflammatory processes in the
paranasal sinuses. Interestingly, even on its own, smoking can
lead to a decrease in radiographic bone density in individuals
who do not suffer from chronic rhinosinusitis. However, it is
worth noting that the presence of inflammatory processes in the
sinus leads to a more pronounced decrease in radiographic bone
density compared to smoking alone.

Funding.
This research received no external funding.

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. Hamadeh R.R, Ahmed J, Jassim G.A, et al. Knowledge of
health professional students on waterpipe tobacco smoking:
curricula implications. BMC medical education. 2018;18:300.
2. Arshad A, Matharoo J, Arshad E, et al. Knowledge, attitudes,
and perceptions towards waterpipe tobacco smoking amongst
college or university students: a systematic review. BMC public
health. 2019;19:439.

21

3. Kedia S, Ahuja N, Hammal F, et al. "Waterpipe Is Like a
Wife": Qualitative Assessment of Perspectives on Waterpipe
Smoking Dependence. Addiction & health. 2022;14:268-278.
4. Sikora M, Baranowska-Bosiacka I, Regbacz-Maron E, et al.
The influence of the place of residence, smoking and alcohol
consumption on bone mineral content in the facial skeleton.
Journal of trace elements in medicine and biology : organ of the
Society for Minerals and Trace Elements (GMS). 2019;51:115-
122.

5. Chen M.Y. The Negative Impact of Parental Smoking on
Adolescents' Health-Promoting Behaviors: A Cross-Sectional
Study. International journal of environmental research and
public health. 2021;18:2514.

6. Licata A. Bone density vs bone quality: what's a clinician
to do?. Cleveland Clinic journal of medicine. 2009;76:331-336.
7. Zahid P.M, Samreen S, Khan Z.A, et al. Factors associated
with low bone mineral density in postmenopausal women
with rheumatoid arthritis. JPMA. The Journal of the Pakistan
Medical Association. 2022;72:891-895.

8. Link T.M, Heilmeier U. Bone Quality-Beyond Bone Mineral
Density. Seminars in musculoskeletal radiology. 2016;20:269-278.
9. Collins F.L, Rios-Arce N.D, Schepper J.D, et al. The Potential
of Probiotics as a Therapy for Osteoporosis. Microbiology
spectrum. 2017;5.

10. Mackenbach J.P, Damhuis R.A, Been J.V. The effects
of smoking on health: growth of knowledge reveals even
grimmer picture. Nederlands tijdschrift voor geneeskunde.
2017;160:D869.

11. Skotsimara G, Antonopoulos A.S, Oikonomou E, et al.
Cardiovascular effects of electronic cigarettes: A systematic
review and meta-analysis. European journal of preventive
cardiology. 2019;26:1219-1228.

12. Campos M.W, Serebrisky D, Castaldelli-Maia J.M. Smoking
and Cognition. Current drug abuse reviews. 2016;9:76-79.

13. Tarakji B, Cil A, Butin R.E, et al. Adverse Effects of
Smoking on Musculoskeletal Health. Missouri medicine.
2017;114:268-271.

14. Apatzidou D.A. The role of cigarette smoking in periodontal
disecase and treatment outcomes of dental implant therapy.
Periodontology 2000. 2022;90:45-61.

15. Jankowski R, Gallet P, Nguyen D.T, et al. Rhinosinusites
chroniques de 1’adulte : nouvelle définition, nouveau diagnostic
[Chronic rhinosinusitis of adults: new definition, new diagnosis].
La Revue du praticien. 2019;69:274-278.

16. Alekseeva V, Lupyr A, Urevich N, et al. Significance of
Anatomical Variations of Maxillary Sinus and Ostiomeatal
Components Complex in Surgical Treatment of Sinusitis.
Novosti Khirurgii. 2019;27:168-76.

17. Nechyporenko A.S, Krivenko S.S., Alekseeva, et al.
Uncertainty of Measurement Results for Anatomical Structures
of Paranasal Sinuses. 2019 8th Mediterranean Conference on
Embedded Computing, MECO 2019 — Proceedings.

18. Nechyporenko A, Reshetnik V, Shyian D, et al. Comparative
Characteristics of the Anatomical Structures of the Ostiomeatal
Complex Obtained by 3D Modeling. 2020 IEEE International
Conference on Problems of Infocommunications Science and
Technology (PIC S&amp;T). 2020.



19. Barbosa A.P, Lourenco J.D, Junqueira J.J.M, et al. The
deleterious effects of smoking in bone mineralization and
fibrillar matrix composition. Life sciences. 2020;241:117132.
20. Sahtout G.F, Burhan A.S, Nawaya F.R. Effect of cigarette
smoking on alveolar bone thickness and density in patients
undergoing leveling and alignment of crowded lower anterior
teeth: a controlled clinical trial. The Journal of international
medical research. 2022;50:3000605221138461.

21. Yoon V, Maalouf N.M, Sakhaee K. The effects of smoking
on bone metabolism. Osteoporosis international : a journal
established as result of cooperation between the European
Foundation for Osteoporosis and the National Osteoporosis
Foundation of the USA. 2012;23:2081-2092.

22. Aires L.P.N, Gasser B, Silva P, et al. High-definition
ultrasonography in the evaluation of the reproductive tract of
bitches during the follicular phase of the estrous cycle. Animal
reproduction science. 2021;234:106870.

23. Griban G.P, Dikhtiarenko Z.M, Yeromenko E.A, et al.
Influence of positive and negative factors on the university
students' health. Wiadomosci lekarskie (Warsaw, Poland: 1960).
2020;73:1735-1746.

24. Griban G.P, Lyakhova N.A, Tymoshenko O.V, et al.
Current state of students' health and its improvement in the
process of physical education. Wiadomosci lekarskie (Warsaw,
Poland:1960). 2020;73:1438-1447.

25. Priji¢ Z, Igi¢ R. Cigarette smoking and medical students.
Journal of B.U.ON. : official journal of the Balkan Union of
Oncology. 2021;26:1709-1718.

26. Patil S, Mahuli A.V, Warnakulasuriya S. Effects of smoking
shisha, cancer risk, and strategies for prevention of shisha habit.
Journal of oral biology and craniofacial research. 2022;12:439-
443.

27. Xiao D, Chen Z, Wang C. Effects of a short-term mass-
media campaign against smoking. Lancet (London, England).
2013;382:1964-1966.

28. Gutarova N, Kryvenko L, Kovach I, et al. Features of the
morphological state of bone tissue of the lower wall of the
maxillary sinus with the use of fixed orthodontic appliances. Pol
Merkur Lekarski. 2020;49:232-235.

29. 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;12:1202.

30. Polyvianna Y, Chumachenko D, Chumachenko T. Computer
aided system of time series analysis methods for forecasting the
epidemics outbreaks. 2019 15th International Conference on
the Experience of Designing and Application of CAD Systems,
CADSM. 2019:1-4.

31. Gargin V, Radutny R, Titova G, et al. Application of the
computer vision system for evaluation of pathomorphological

22

images. 2020 IEEE 40th International Conference on Electronics
and Nanotechnology, ELNANO 2020 — Proceedings. 2020:469-
473.

32. Shepherd L, Borges A, Ledergerber B, et al. Infection-related
and -unrelated malignancies, HIV and the aging population.
HIV Med. 2016;17:590-600.

33. Schabadasch A. Intramurale nervengeflechte des darmrohrs.
Z Zellforsch. 1930;10:320-85.

34, Chumachenko D, Meniailov I, Bazilevych K, et al
Investigation of Statistical Machine Learning Models for
COVID-19 Epidemic Process Simulation: Random Forest,
K-Nearest Neighbors, Gradient Boosting. Computation.
2022;10:86

35. Schenstrom A, Ronnberg S, Bodlund O. Mindfulness-based
cognitive attitude training for primary care staff: A pilot study.
Complement Health Pract Rev. 2006;11:144-52.

36. Sartelli M, Coccolini F, Kluger Y, et al. WSES/GAIS/
SIS-E/WSIS/AAST global clinical pathways for patients with
intra-abdominal infections. World J Emerg Surg. 2021;16:49.
37. Nazaryan R, Tkachenko M, Kovalenko N, et al. Analysis
of local immunity indicators of the oral cavity and degree of
gingivitis depending on mutation of cftr gene in children with
cystic fibrosis. Georgian Med News. 2019;296:27-31.

38. Shevchuk V, Odushkina N, Mikulinska-Rudich Y, et al. A
Method of increasing the effectiveness of antibacterial therapy
with ceftriaxone in the complex treatment of inflammatory
diseases of the maxillofacial area in children. Pharmacology
online. 2021;3:652-662.

39. Nazaryan R, Kryvenko L, Zakut Y, et al. Application of
estimated oral health indices in adolescents with tobacco
addiction. Pol Merkur Lekarski. 2020;48:327-330.

40. Tishchenko OV, Kryvenko LS, Gargin VV. Influence of
smoking heating up tobacco products and e-cigarettes on the
microbiota of dental plaque. Pol Merkur Lekarski. 2022;50:16-
20.

41. Tkachenko M, Fomenko Y, Bondarenko A, et al. The use of
miramistin in the treatment of chronic gingivitis in children with
cystic fibrosis. Pharmacology online 2021;3:398-404.

42. Yaroslavska Y, Mikhailenko N, Kuzina V, et al. Antibiotic
therapy in the complex pathogenic treatment of patients with
sialolithiasis in the stage of exacerbation of chronic sialoadenitis.
Pharmacology online 2021;3:624-631.

43. Kon K, Rai M. Antibiotic Resistance: Mechanisms and New
Antimicrobial Approaches. Antibiotic Resistance: Mechanisms
and New Antimicrobial Approaches. 2016:1-413.

44. Khmiz T, Tkachenko M, Kovalenko N, et al. Importance of
antimicrobial factors for microbiocenosis and local immunity
of the oral cavity in children with mucoviscidosis. Pol Merkur
Lekarski. 2022;50:190-194.



	Title

