
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: ruslankalmykov777@yandex.ru; 

 
 

Journal of Pharmaceutical Research International 
 
33(50A): 184-195, 2021; Article no.JPRI.76377 
ISSN: 2456-9119 
(Past name: British Journal of Pharmaceutical Research, Past ISSN: 2231-2919, 
NLM ID: 101631759) 

 

 

Clinical and Immunological Characteristics of 
Patients with Odontogenic Maxillary Sinusitis 

 
Artem Viktorovich Eldzharov a, Diana Arturovna Niazyan b,  

Ruslan Kazbekovich Esiev a, George Vladimirovich Toboev a,  
Jamilya Khuseinovna Uzdenova b, Zainab Magomednurovna Shabanova c, 

Zainutdin Abakarovich Abakarov a, Askerbiy Berslanovich Abrekov a,  
Adam Saidalvievich Babatkhanov c and Artem Evgenevich Mishvelov b,d* 

 
a North Ossetian State Medical Academy, Vladikavkaz, Republic of North Ossetia, Russia. 

b
 Stavropol State Medical University, Stavropol, Russia. 

c
 Dagestan State Medical University, Makhachkala, Dagestan Republic, Russia. 

d Socmedica, Skolkovo, Russia. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: 10.9734/JPRI/2021/v33i50A33394 

Editor(s): 
(1) Dr. Sirigireddy Sivajothi, Sri Venkateswara Veterinary University, India. 

Reviewers: 
(1) Jianhua Zhu, Litongde Hospital, Zhejiang University, China. 

(2) Rohit Bhardwaj, Army College of Medical Sciences, India. 
Complete Peer review History: https://www.sdiarticle4.com/review-history/76377 

 
 

 
Received 01 September 2021 
Accepted 09 November 2021 

Published 16 November 2021 

 
 

ABSTRACT 
 

Inflammatory diseases of the maxillary sinus of odontogenic aetiology have a high prevalence and 
hold leading positions in the structure of otorhinolaryngological and dental morbidity. High-intensity 
lesions in all age and social groups, the lack of over the last decade a downward trend in 
frequency, refractory to traditional drug therapy determine the high medical and social problem 
significance.To date, the main treatment standard is the surgical removal of the “causal” infection 
focus, but this stage is not always resolved by complete recovery, in consequence of which the 
disease acquires a cyclical character. Many authors point out the role of the immune system in 
chronization of the inflammatory process in the sinuses and the development of exacerbation 
frequent periods. Treatment of odontogenic sinusitis is more complex and prone to relapses. The 
main objectives of treatment are differential diagnosis of odontogenic sinusitis and its treatment.In 
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this regard, determination of the immunological reactivity state and search for pathogenetically 
significant disorders in the effector protective link in patients with odontogenic sinusitis becomes 
especially relevant. The article presents a detailed analysis of the immune status of 60 patients with 
odontogenic maxillary sinusitis caused by acute periodontitis, radicular cyst, and filling material. 
Clearly demonstated the results of the paranasal sinuses x-ray examination and clinical 
examination of patients. In the course of the research were found significant changes of 
immunological indicators for several considered criteria. They indicate the presence of pronounced 
autoimmune shifts in the subjects, which play a key role in aggravating the disease severity and its 
outcome. This type of research is crucial for the development of improved drug therapy strategies 
for individuals with odontogenic sinusitis aimed at correcting immune disorders. The aim of the 
article is research of the immunological molecular changes that occur in odontogenic sinusitis, and 
to lay the foundation for studying the molecular mechanism of odontogenic sinusitis. 
 

 
Keywords: Odontogenic maxillary sinusitis; immune status. 
 

1. INTRODUCTION 
 
Currently, along with the high prevalence of 
paranasal sinuses inflammatory diseases, there 
is an increase in the number of patients with 
complicated forms of odontogenic maxillary 
sinusitis (OMS), which are difficult to treat [1,2]. 
The progressive course, short remission period, 
and negative impact on the general somatic 
status determine the high medical and social 
significance of this problem and dictate the need 
to create innovative methods of preclinical 
diagnostics, promising schemes of complex 
treatment, and effective measures to prevent the 
incidence rate increase [3-5].  
 
According to authoritative researchers, low 
effectiveness of OMS therapy is related to the 
presence of polyresistant microbial strains, low 
compliance of patients and late treatment for 
qualified help [6,7]. At the same time, the 
widespread tactic of dealing with OMS 
complications exclusively with antimicrobial 
drugs does not justify itself[8,9].As a result, it 
becomes necessary to switch from a unipolar 
classical treatment regimen to an integrative 
treatment model combining the eradication of the 
bacterial factor and the correction of violations of 
the effector defense mechanisms.[10,11]. 
 
In the OMS pathogenesis, the predominant role 
belongs to microbial contamination occurred 
within the upper jaw teeth and passed to the 
maxillary sinus due to their close anatomical 
proximity [12-14].  Long-term persistence of 
highly virulent microflora significantly changes 
the reactivity of the Schneiderian membrane. It 
leads to the destabilization of local protective 
reactions, which are manifested in a decrease in 
the non-specific resistance factors activity and 
the residents of antral biocenosis composition 

displacement [15]. As a result of inflammatory-
destructive processes, mucociliary clearance 
functions are inhibited. It leads to the 
accumulation of purulent exudate, violation of 
drainage and aeration of the maxillary sinuses, 
metaplasia of the simple ciliated epithelium in a 
scaly stratified epithelium [16]. In addition, 
prolonged entry of alien agents and tissue 
breakdown products into the internal 
environment can initiate immunopathological 
processes, which are expressed in sensitization 
to antigens of damaged sinus tissues [17]. All 
this dictates the need for dentists to revise the 
traditional views on the cure of patients with 
OMS and inculcation a stepped approach in 
clinical practice, which provides for the 
elimination of the "causal" factor and 
normalization of changes initiated by it. 
Substantiation of a complex of etiologically and 
pathogenetically justified therapeutic measures is 
possible only if there is a convincing evidence of 
the specific trigger factors participation, as well 
as establishing consistent mechanisms for 
maintaining and modulating the pathological 
process in the future [18]. In this regard, an 
important link in the examination of individuals 
with OMS is determined by the evaluation of the 
immune status, allowing to identify 
pathogenetically significant immunological 
disorders [19]. 
 
The aim of the article is research of the 
immunological molecular changes that occur in 
odontogenic sinusitis, and to lay the foundation 
for studying the molecular mechanism of 
odontogenic sinusitis 
 

2. MATERIALS AND METHODS 
 
Based on primary screening results, a follow-up 
group was formed from 60 patients with an 
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average age of 40.3 ± 2.7 years with a diagnosis 
of odontogenic maxillary sinusitis (OMS).  The 
causes of the disease were the following: acute 
periodontitis (20 people), odontogenic radicular 
cyst (20 people), foreign objects in the maxillary 
sinus (filling material) 20 people. Reference data 
were obtained from 30 intact patients with an 
average age of 42.6 ± 2.3 years, without acute 
and relapse of chronic somatic diseases formed 
the control group. Probands of both groups were 
comparable in gender and as close as possible 
in the age category. At the initial stage of the 
study, participants were asked to fill out voluntary 
informed consent and questionnaires with 
questions allowed them to assess the functional 
state of the organism and the presence of 
comorbidities. Antibiotic therapy, systemic 
autoimmune, allergic, infectious diseases, and 
diabetes mellitus were the criteria for exclusion. 
Peripheral venous blood and fingerstick blood 
were the study materials. In order to verify the 
diagnosis, all the subjects of the main group 
underwent an x-ray examination. It allowed to 
identify the extent and exact localization of the 
odontogenic infection focus, the possible spread 
of the inflammatory process to the neighbouring 
paranasal sinuses, as well as to determine the 
periapical tissues of the teeth condition and the 
presence of radiopaque foreign objects in the 
sinus. Depending on the indications, we 
performed orthopantomography on the 
orthopantomograph “Ortopantomograph OP 100” 
(Instrumentarium Imaging, Finland) and cone 
beam computed tomography (CBCT) of the 
paranasal sinuses using the “PaX-Zenith 3D” 
tomograph (Vatech, South Korea). 
 
Immunological researches included a 
comprehensive assessment of the immune 
status and the use of indicative and analytical 
methods. Determination of the level of main 
classes (IgG, IgM, IgA) immunoglobulins in blood 
serum and C3 -, C4- components of the 
complement system was performed using a 
solid-phase “sandwich” - enzyme-linked 
immunosorbent assay (ELISA) on the 
immunoassay analyzer “Multiscan FS”, (Thermo 
Scientific, Finland) using the software “Thermo 
Scientific Scan It” and commercial reagents 
(“Vector-best”, Russia, “Assay Pro”, USA). 
Immunophenotyping of lymphocytes was 
performed in the reaction of indirect 
immunofluorescence with monoclonal antibodies 
(“Spring Bioscience”, USA), specific to the 
surface cluster markers of immunocompetent 
cells and fluorescein isothiocyanate – labelled 
antiglobulin antibodies (“Beckman Coulter”, 

USA). The finished product was analyzed in 
ultraviolet light under immersion oil using a 
fluorescent microscope “Mikmed-6” (“LOMO”, 
Russia). The phagocytic activity of neutrophils 
and blood macrophages were evaluated on a 
model of polystyrene latex particles (“DIA-M”, 
Russia) absorption with the phagocytic index (PI) 
and phagocytic number (PN) calculation. The 
oxygen-dependent metabolism of neutrophils 
was analyzed according to the indicators of 
activated and spontaneous nitroblue tetrazolium 
(NBT) (“Sigma”, USA) reduction test. The level of 
circulating immune complexes was set on a “DU-
650” spectrophotometer (“Beckman Coulter”, 
USA).The disease of immune complexes is 
mediated by the activation of the complement 
system, the formation of anaphylatoxins C3a and 
C5a, the involvement of other cells of the 
immune system, infiltration of the CEC deposition 
site. These anaphylatoxins C3a and C5a are just 
marked. 
 
Statistical analysis of the research results was 
performed using the statistical software package 
“Statistica” for Windows 8.0. During the 
comparing the values of studied indicators in 
different groups the Spearman's rank correlation 
method was used. Comparison of empirical trait 
distributions was performed using the Pierson's 
χ2-criterion. The differences between the two 
independent samples according to the level of 
quantitatively measured features were evaluated 
using the nonparametric Mann-Whitney U-test. 
The reliability of data differences for series with 
normal distribution was analyzed using the 
Student's t-test. Differences with p0,05 were 
considered statistically significant. 
 

3. RESULTS AND DISCUSSION 
 
Clinical dental and otorhinolaryngological 
examination methods were used to assess the 
condition of patients with OMS. Patients of the 
main group complained of pain in the infra-orbital 
and buccal areas, radiating across the entire half 
of the face, headaches that increased while 
leaning forward and taking a horizontal position. 
A feeling of heaviness and congestion in the 
corresponding half of the nose, nasal breathing 
disorder, a decrease in the sense of smell up to 
anosmia, the presence of purulent discharge 
from the nose with a «sharp» smell were 
characteristic. Patients with a high frequency 
indicated discomfort in the teeth of the upper jaw 
on the side of the lesion, difficulty chewing. The 
external examination oedema and tissue 
infiltration in the projection of the maxillary sinus 
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were revealed, palpation and percussion in the 
area of the zygomatico-alveolar crest and the 
anterior surface of the maxillary bone were 
painful. During the anterior rhinoscopy in the 
nasal cavity from the inflamed sinus, oedema 
and hyperemia of the mucous membrane, 
hypertrophy of the middle and inferior nasal 
conchae were determined. After the treatment of 
the ostiomeatal complex tissues with 
decongestant solutions and the occlusion 
removal from the natural sinus anastomosis, 
there was an abundant discharge of “fetid” 
purulent masses from the nose when the head 
was tilted forward and towards the intact sinus. In 
addition to that, the patients with OMS, the cause 
of which was an acute periodontitis complained 
of continuous pain in the «causal» tooth, 
aggravated by exposure to temperature and 
mechanical stimuli. In some cases, patients 
indicated a protruding of a tooth feeling from the 
dentition, noting its sharp soreness with vertical 
percussion. During the examination of patients 
with OMS, the cause of which was a radicular 
cyst in the vestibule of the oral cavity was 
observed the bulging of transitory fold. Palpation 
of alveolar process allowed to determine the 
presence of cortical plate pliability in the 
projection of cyst with a characteristic 
"parchment crunch" when pressed (positive 
symptom of Runge-Dupuytren). There was a lack 
of bone tissue above the cyst and a symptom of 
fluctuation among some patients. In 65% (13 

people) of cases, the radicular cyst was located 
in the area of destroyed teeth, 35% (7 people) 
previously treated endodontically for pulpitis, or 
periodontitis. The teeth located on the borders of 
the cyst were displaced. 
 
During the roentgen study results evaluation, it 
was found that the patients of the main group 
had the different intensity of the maxillary sinus 
homogeneous darkening, parietal thickening of 
the mucous membrane, destruction of the 
cortical plate in the area of sinus fundus, and a 
decrease in its pneumatization (Figs 1 - 6). 
Among the studied patients with a radicular cyst 
was revealed a focus of bone tissue rarefaction, 
which was rounded shape with clear, even 
contours, in which the root of the "causal" tooth 
was directed (Fig. 4 (A, B)). The periodontal 
fissure in the apex area was not determined (Fig 
4 (A, B)). At the same time, there was a maxillary 
sinusformity, thinning and inflammatory 
resorption of the bone walls. In several cases 
was registered a domed darkening of the 
maxillary sinus due to prolapse and growth of 
odontogenic cyst (Fig. 3 (A, B)). In the group of 
patients with OMS caused by foreign objects, x-
ray images visualized radiopaque fillings that had 
entered the sinus during root canal obturation 
(Fig. 1 3). Anamnestic data and results of the 
control group's probands x-ray examination 
confirmed the presence of clinically intact 
paranasal sinuses. 
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Fig. 1-2. Cone beam computed tomography. Coronal, sagittal and axial reconstruction. In the 
cavity of the left maxillary sinus against the background of thickening of the mucous 
membrane is determined by a foreign object – filling material. Cone beam computed 

tomography 
 

 
 

Fig. 3. A, B – Cone beam computed tomography of two patients. Sagittal reconstruction at the 
level of the maxillary sinus. In the cavity of the left maxillary sinus a domed darkening and 

destruction of the bone wall in the sinus fundus area are determined due to the growth of an 
odontogenic radicular cystfundus 
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Fig. 4. Cone beam computed tomography. A – Sagittal reconstruction. B – Coronal 
reconstruction. In the area of tooth 2.5 visualized the focus of the bone tissue rarefaction with 

rounded shape and clear contours (cyst 9 mm). The «causal» tooth was previously treated 
endodontically. In the cavity of the left maxillary sinus a thickening of the mucous membrane 

is determined 
 
Cellular immunity indicators monitoring (Table 1, 
Fig. 5) revealed a significant decline in the 
population of common T-lymphocytes (CD3

+
), as 

well as a subpopulation of T-helper cells (CD4
+) 

in the main group of patients. It is regarded as a 
transient immune-deficient state that spring up as 
a result of the T-cells redistribution to the focus of 
inflammation and secondary organs of the 
immune system [20-22].  Within the same group, 
there is an increase in the blood content of T-
cytotoxic lymphocytes (CD8

+), effector elements 
that recognize antigens together with molecules 
of the main histocompatibility complex type I 
(MHC I) and destroy defective target cells. In the 
group of patients registered a statistically 
significant increase in the NK-cells (CD16

+) level, 
which have spontaneous cytotoxicity and provide 
the first lines of defense against genetically alien 
agents before the specific immune mechanisms 
inclusion [23]. There was a drop in the 
immunoregulatory index (IRI) among patients 
with OMS, which is regarded as an adverse sign 
indicating defects in reaction to antigens. 
 
As a result of the humoral immunity indicators 
evaluation (Table 2, Fig. 6), it was noted that 

patients with OMS showed marked activation of 
the B-lymphocyte population (CD19

+) and, at the 
same time increase in the percentage of cells 
expressing CD72

+ and capable of developing an 
active synthesis of antibodies. The detected 
changes are explained by the prolonged course 
of odontogenic sinusitis and indicate the intensity 
of the immune response. Analysis of the main 
serum immunoglobulins (IgA, IgG, IgM) level 
(Table 2, Fig. 6) showed that the concentration of 
IgM in the main group was higher than the 
acceptable reference values. It indicates the 
manifestation of an acute inflammatory reaction 
and the development of antibody-dependent 
cellular cytotoxicity. IgG indicators were similarly 
within high values, significantly dominating over 
the data of the control group, which indicates the 
intensity of the current odontogenic sinusitis. 
Within the same group, an increase in the IgA 
level was registered prevailing over the 
parameters of intact patients. Pronounced 
activation of immune system humoral 
components indicates a special severity of the 
pathological process, hyperreactivity 
development, which leads to auto-allergization of 
the macroorganism[24-26]. 

 

Table 1. Indicators of cellular immunity among patients with odontogenic maxillary sinusitis 
 

Indicator Maingroup (n = 60) Controlgroup (n = 30) 
T-lymphocytes (CD3

+) % 56.2±0.8* 67.5±0.5 
T-helpers (CD4

+
) % 27.3±0.5** 45.1±0.9 

T -CTL (CD8
+) % 33.2±0.7* 24.4±0.6 

IRI (CD4
+
/ CD8

+
) 0.9±0.03** 1.87±0.1 

NK-cells (CD16
+
) % 25.2±0.4** 12.6±0.8 

*p<0.05 compared to the control group data; **p<0.01 compared to the control group data 



Fig. 5.  Indicators of cellular immunity among patients with odontogenic maxillary sinusitis

Fig. 6.  Indicators of humoral immunity among patients with odontogenic maxillary sinusitis
 
Table 2. Indicators of humoral immunity among patients with odontogenic max

 
Indicator Maingroup (n = 60)
CD19

+ % 22.3±0.7**
CD72

+
 % 16.5±1.3**

IgA g/l 5.29±0.36*
IgG g/l 20.5±0.7**
IgM g/l 3.6±0.4**

*p<0.05 compared to the control group data; 
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Fig. 6.  Indicators of humoral immunity among patients with odontogenic maxillary sinusitis

Table 2. Indicators of humoral immunity among patients with odontogenic maxillary sinusitis

Maingroup (n = 60) Controlgroup (n = 30)
22.3±0.7** 9.6±0.8 
16.5±1.3** 8.3±0.6 
5.29±0.36* 3.1±0.07 
20.5±0.7** 10.8±0.4 
3.6±0.4** 1.2±0.3 

*p<0.05 compared to the control group data; **p<0.01 compared to the control group data
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Fig. 6.  Indicators of humoral immunity among patients with odontogenic maxillary sinusitis 

illary sinusitis 

Controlgroup (n = 30) 

**p<0.01 compared to the control group data 
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In the course of studying the CIC level in blood 
serum (Table 3), we observed an indicator 
excess among patients with OMS relative to the 
corresponding results of intact individuals. It is 
probably conditioned the excess production of 
immunoglobulins and the functional inferiority of 
mechanisms that provide for the CIC elimination 
from the organism. As a result of this imbalance, 
CIC accumulate and have an incomparably 
greater damaging effect than autoantibodies [27].  
A high level of CIC in the main group is a 
diagnostically and prognostically significant 
criterion indicating the autoimmune shifts 
presence, hypersensitivity, developing type III 
allergic reactions in patients [28].  

 
This fact is also evidenced by changes in the 
level of components of the complement system 
in the blood serum, which is a humoral immunity 
non-specific factor (Table 4, Fig. 7). In the main 
group, a significant deviation from the 
parameters of healthy individuals was registered. 
It is expressed in a significant excess of C3 and 
C4 components in the blood, which indicates 
activation of the processes of complement-
dependent cytolysis. The obtained data may be 
caused by activation of the complement system 
along the classical pathway, due to the 
accumulation of CIC in the organism. As a result 
of a reactions cascade, a membrane-attacking 
complex (C5 - C9) is formed, causing 

microorganisms lysis, as well as necrosis of the 
maxillary sinus mucosa in areas where the 
“antigen-antibody” complexes were fixed. 
Complement system activation due to the 
formation of immune complexes in vivo is a 
possible cause of tissue destruction                
[29]. 
 
Analysis of the study of phagocytic cells 
functional activity allowed to conclude that the 
phagocytic index and phagocytic number of 
patients with OMS were significantly lower than 
the similar parameters of the control group. This 
indicates the inhibition of the absorbing ability of 
macro – and microphages (Table 5, Fig. 8). The 
revealed phagocytosis inferiority can play a 
pathogenetic role in the disorder of CIC 
evacuation from the organism, their accumulation 
and settling in tissues, with the subsequent 
development of inflammatory reactions. During 
evaluation of the indicators of spontaneous and 
activated NBT-test (Table 5, Fig. 8), we recorded 
that among patients of the main group 
significantly increased the indicators of 
spontaneous NBT-test. This indicates the 
activation of the intracellular oxidase 
antimicrobial defense system of the phagocytes, 
and decreasing the activated NBT-test indicators, 
which is regarded as a drop in the functional 
reserve of oxygen-dependent bactericidal 
potential.  

 
Table 3. The level of circulating immune complexes in the blood of patients with odontogenic 

maxillary sinusitis 

 
Indicator Maingroup (n = 60) Controlgroup (n = 30) 
CIC U/ml 84.7±3.9* 47.3±2.6 

*p<0.01 compared to the control group data 

 
Table 4. The content of complement system components in the blood from patients with 

odontogenic maxillary sinusitis 

 
Indicator Maingroup (n=60) Controlgroup (n=30) 
Complement C3  g/l 3.54± 0.06* 1.19± 0.04 
Complement C4  g/l 0.61± 0.007* 0.28± 0.006 

*p<0.01 compared to the control group data 

 
Table 5. Indicators of peripheral blood phagocyte activity among patients with odontogenic 

maxillary sinusitis 
 
Indicator Maingroup (n=60) Controlgroup (n=30) 
Phagocyticindex (%) 59.4± 2.8* 72.6± 3.1 
Phagocyticnumber (u.) 5.06± 0.07* 10.2± 0.05 
Spontaneous  NBT-test (%) 31.5±3.37** 11.3±1.6 
Activated NBT-test (%) 42.6±3.9** 69.8±5.2 

*p<0.05 compared to the control group data; **p<0.01 compared to the control group data 



Fig. 7. The content of complement system components in the blood of patients with 
odontogenic maxillary sinusitis

Fig. 8. Indicators of peripheral blood phagocyte activity among patients with odontogenic 

 

4. CONCLUSION 
 
The assessment of the immune status among 
patients with OMS revealed several significant 
changes in the innate and adaptive immunity 
functioning. The study revealed the presence of 
pronounced CD8

+
, CD16

+
 activation, which is 

accompanied by the release of cytotoxic 
substances by the delayed hypersensitivity type, 
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odontogenic maxillary sinusitis 
 

 
Fig. 8. Indicators of peripheral blood phagocyte activity among patients with odontogenic 

maxillary sinusitis 

The assessment of the immune status among 
patients with OMS revealed several significant 
changes in the innate and adaptive immunity 
functioning. The study revealed the presence of 

activation, which is 
accompanied by the release of cytotoxic 
substances by the delayed hypersensitivity type, 

the antibody-independent cell-mediated cytolysis 
development. At the same time, there is an 
increase in the population of CD19

+

IgG excessive production, which indicates an 
aggressive course, the presence of an acute 
phase and the development of a hyperergic type 
pathological process. In the main patients group 
registered a significant load of the CIC and the 
associated increase in the С3 
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Fig. 8. Indicators of peripheral blood phagocyte activity among patients with odontogenic 

mediated cytolysis 
development. At the same time, there is an 

+ and IgA, IgM, 
excessive production, which indicates an 

aggressive course, the presence of an acute 
phase and the development of a hyperergic type 
pathological process. In the main patients group 
registered a significant load of the CIC and the 

 and С4 level 
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components of the complement system. Such 
results indicate the presence of autoimmune 
shifts in patients with OMS and point to the 
intensity of the inflammatory process. The 
antibodies produced as a result of 
autosensitization react with antigens of the 
damaged sinus tissue and activate the 
complement system along the classical path. The 
CIC delay leads to their spread in the organism, 
which is a potential danger in the form of serious 
complications developing as immune complex 
allergic reactions. The study revealed that the 
accumulation of CIC is associated with functional 
insufficiency of phagocytic cells.Thus, use of a 
similar stage of patients examination as an 
assessment of the immune status opens up new 
approaches to understanding the role of immune 
system individual links in the inflammatory 
process chronization in the sinuses and disease 
frequent relapse. The violations identified during 
the research need to be corrected and dictate the 
necessity of introducing immunotropic 
pharmacotherapy into the plan of medical 
treatment. It will reduce the overall treatment 
duration, decrease the frequency of sinusitis 
exacerbations, and improve the quality of 
patients life.  
 

DISCLAIMER 
 

The products used for this research are 
commonly and predominantly use products in our 
area of research and country. There is absolutely 
no conflict of interest between the authors and 
producers of the products because we do not 
intend to use these products as an avenue for 
any litigation but for the advancement of 
knowledge. Also, the research was not funded by 
the producing company rather it was funded by 
personal efforts of the authors. 
 

CONSENT AND ETHICAL APPROVAL 
 
As per international standard or university 
standard guideline patient’s consent and ethical 
approval has been collected and preserved by 
the authors. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Onişor-Gligor F, Lung T, Pintea B, 

Mureşan O, Pop PB, Juncar M. Maxillary 

odontogenic sinusitis, complicated with 
cerebral abscess-case report. Chirurgia 
(Bucur). 2012;107(2):256-9.  

2. Kotsoeva GA, Esiev RK, Toboev GV, 
Zakaeva RS, Kulova AA, Tsokova LV, et 
al. Phytoadaptogenic Cocktail Use 
"Biorithm-E" In The Complex Treatment Of 
Odontogenic Inflammatory Diseases Of 
The Maxillofacial Region. Ann. Dent. Spec. 
2021;9(2):52-57. 
Available:https://doi.org/10.51847/PyVv83
OTGt 

3. Simuntis R, Kubilius R, Vaitkus S. 
Odontogenic maxillary sinusitis: a review. 
Stomatologija. 2014;16(2):39-43.  

4. Bledzhyants GA, Mishvelov AE, Nuzhnaya 
KV, Anfinogenova OI, Isakova JA, 
Melkonyan RS, et al. The effectiveness of 
the medical decision-making support 
system \"electronic clinical 
pharmacologist\" in the management of 
patients therapeutic profile. 
Pharmacophore. 2019;10(2): 76-81 

5. Hite GJ, Mishvelov AE, Melchenko EA, 
VlasovАА, Anfinogenova OI, Nuzhnaya 
CV, et al. Holodoctorplanningsoftwarereal-
timesurgicalintervention. Pharmacophore. 
Pharmacophore. 2019;10 (2):1-12 

6. Aukštakalnis R, Simonavičiūtė R, Simuntis 
R. Treatment options for odontogenic 
maxillary sinusitis: a review. Stomatologija. 
2018;20(1):22-26.  

7. Hight GY, Mishvelov AE, Melchenko EA, 
Nuzhnaya CV, Epanov VA, Dolgalev AA. 
New image modeling features for planning 
surgical interventions. Res J Pharm 
BiolChem Sci. 2019;10 (1):140-3 

8. Kim SM. Definition and management of 
odontogenic maxillary sinusitis. 
MaxillofacPlastReconstr Surg. 
2019;41(1):13.  
DOI: 10.1186/s40902-019-0196-2.  

9. Luneva A V, Lysenko Y A, Gneush A N, 
Shantyz A Y, Simonov A N, Verevkina M 
N, et al. Assessment of the Biosafety of 
Microorganisms and their Joint 
Composition. Pharmacophore. 
2021;12(3):42-8.  
Available:https://doi.org/10.51847/M60cnx
YHzx 

10. Kato A. Immunopathology of chronic 
rhinosinusitis. Allergol Int. 2015;64(2):121-
30.  
DOI: 10.1016/j.alit.2014.12.006. Epub 
2015 Feb 9. 

11. Magomedov MA, Shebzukhov NR, 
Timerbulatova TR, Amrakhov EM, ogly, 



 
 
 
 

Eldzharov et al.; JPRI, 33(50A): 184-195, 2021; Article no.JPRI.76377 
 
 

 
194 

 

Adzhieva ME, Murdalov RA, Ilbekov RK, 
Batalova HI, Isaeva MM, Ibragimov AM, 
Povetkin SN. “A Proposed Insight into the 
Anti-viral Potential of Silver Nanoparticles 
against Novel Coronavirus Disease 
(COVID-19). Journal of Pharmaceutical 
Research International. 2021; 33(41B):79-
93.  
DOI: 10.9734/jpri/2021/v33i41B32347 

12. Nair UP, Nair MK. Maxillary sinusitis of 
odontogenic origin: cone-beam volumetric 
computerized tomography-aided diagnosis. 
Oral Surg Oral Med Oral Pathol Oral 
RadiolEndod. 2010;110(6):e53-7.  
DOI: 10.1016/j.tripleo.2010.06.020. Epub 
2010 Oct 25.  

13. Remizova A A, Dzgoeva M G, Tingaeva Y 
I, Hubulov S A, Gutnov V M, Bitarov P A, 
et al. Tissue Dental Status and Features of 
Periodontal Microcirculation in Patients 
with New COVID-19 Coronavirus Infection. 
Pharmacophore. 2021;12(2):6-13. 
Available:https://doi.org/10.51847/5JIbnUb
HkT 

14. Galabueva AI, Biragova AK, Kotsoyeva 
GA, Borukayeva ZK, Yesiev RK, Dzgoeva 
ZG, et al. Optimization of Modern Methods 
of Treating Chronic Generalized 
Periodontitis of Mild Severity. 
Pharmacophore. 2020;11(1):47-51 

15. Tlaskalová-Hogenová H, Stepánková R, 
Hudcovic T, Tucková L, Cukrowska B, 
Lodinová-Zádníková R, Kozáková H, 
Rossmann P, Bártová J, Sokol D, Funda 
DP, Borovská D, Reháková Z, Sinkora J, 
Hofman J, Drastich P, Kokesová A. 
Commensal bacteria (normal microflora), 
mucosal immunity and chronic 
inflammatory and autoimmune diseases. 
Immunol Lett. 2004;93(2-3):97-108.  
DOI: 10.1016/j.imlet.2004.02.005. 

16. Munkholm M, Mortensen J. Mucociliary 
clearance: pathophysiological aspects. Clin 
Physiol Funct Imaging. 2014 
May;34(3):171-7.  
DOI: 10.1111/cpf.12085. Epub 2013 Sep 
30. 

17. Humphrey JM, Walsh TJ, Gulick RM. 
Invasive Aspergillus Sinusitis in Human 
Immunodeficiency Virus Infection: Case 
Report and Review of the Literature. Open 
Forum Infect Dis. 2016;3(3):ofw135.  
DOI: 10.1093/ofid/ofw135. 

18. Yusupova M I, Mantikova K A, Kodzokova 
M A, Mishvelov A E, Paschenko A I, 
Ashurova Z A K, et al. Study Of The 
Possibilities Of Using Augmented Reality 

In Dentistry. Ann. Dent. Spec. 
2021;9(2):17-21.  
Available:https://doi.org/10.51847/BG1ZAz
qXRc 

19. Hulse KE. Immune Mechanisms of Chronic 
Rhinosinusitis. Curr Allergy Asthma Rep. 
2016;16(1):1.  
DOI: 10.1007/s11882-015-0579-0. 

20. vanDrunen CM, Mjösberg JM, Segboer 
CL, Cornet ME, Fokkens WJ. Role of 
innate immunity in the pathogenesis of 
chronic rhinosinusitis: progress and new 
avenues. Curr Allergy Asthma Rep. 
2012;12(2):120-6.  
DOI: 10.1007/s11882-012-0249-4. 

21. Radosevich M, Burnouf T. Intravenous 
immunoglobulin G: trends in production 
methods, quality control and quality 
assurance. Vox Sang. 2010;98(1):12-28.  
DOI: 10.1111/j.1423-0410.2009.01226.x. 
Epub 2009 Jul 29.  

22. Sadyrin E, Swain M, Mitrin B, 
Rzhepakovsky I, Nikolaev A, Irkha V, 
Yogina D, Lyanguzov N, Maksyukov S, 
Aizikovich S. Characterization of Enamel 
and Dentine about a White Spot Lesion: 
Mechanical Properties, Mineral Density, 
Microstructure and Molecular Composition. 
Nanomaterials (Basel). 2020;10(9):1889.  
DOI: 10.3390/nano10091889 

23. RzhepakovskyI., SiddiquiS.A., 
AvanesyanS., BenlidayiM., DhingraK., 
DolgalevA., EnukashvilyN., FritschT., 
HeinzV., KocherginS., NagdalianA., 
SizonenkoM., TimchenkoL., VukovicM., 
PiskovS., GrimmW-D. Anti- arthritic effect 
of chicken embryo tissue hydrolyzate 
against adjuvant arthritis in rats (X- ray 
microtomographic and histopathological 
analysis). Food Science & Nutrition. 
2021;00:1-22.  
Available:https://doi.org/10.1002/fsn3.2529 

24. Joint Task Force on Practice Parameters; 
American Academy of Allergy, Asthma and 
Immunology; American College of Allergy, 
Asthma and Immunology; Joint Council of 
Allergy, Asthma and Immunology. Drug 
allergy: an updated practice parameter. 
Ann Allergy Asthma Immunol. 
2010;105(4):259-273.  
DOI: 10.1016/j.anai.2010.08.002.  

25. Blinov AV, Siddiqui SA, Nagdalian AA, 
Blinova AA, Gvozdenko AA, Raffa VV, et 
al. Investigation of the influence of Zinc-
containing compounds on the components 
of the colloidal phase of milk. Arab J 
Chem. 2021;14(7):103229 



 
 
 
 

Eldzharov et al.; JPRI, 33(50A): 184-195, 2021; Article no.JPRI.76377 
 
 

 
195 

 

26. Puglisi S, Privitera S, Maiolino L, Serra A, 
Garotta M, Blandino G, Speciale A. 
Bacteriological findings and antimicrobial 
resistance in odontogenic and non-
odontogenic chronic maxillary sinusitis. J 
Med Microbiol. 2011;60(Pt 9):1353-1359.  
DOI: 10.1099/jmm.0.031476-0. Epub 2011 
Apr 15.  

27. Van Roey GA, Vanison CC, Wu J, Huang 
JH, Suh LA, Carter RG, Norton JE, 
Shintani-Smith S, Conley DB, Welch KC, 
Peters AT, Grammer LC, Harris KE, Hulse 
KE, Kato A, Stevens WW, Kern RC, 
Schleimer RP, Tan BK. Classical 
complement pathway activation in the 
nasal tissue of patients with chronic 
rhinosinusitis. J Allergy ClinImmunol. 
2017;140(1):89-100.e2.  

DOI: 10.1016/j.jaci.2016.11.015. Epub 
2016 Dec 12.  

28. Grayfer L, Hodgkinson JW, Belosevic M. 
Antimicrobial responses of teleost 
phagocytes and innate immune evasion 
strategies of intracellular bacteria. Dev 
Comp Immunol. 2014;43(2):223-42.  
DOI: 10.1016/j.dci.2013.08.003. Epub 
2013 Aug 15.  

29. Dmitry AnatolyevichDomenyuk, Vladimir 
AlexandrovichZelensky, Igor Vladimirovich 
Rzhepakovsky, Oksana Ivanovna 
Anfinogenova, Application of Laboratory 
and X-Ray Gentral Studies un Early 
Diagnostics of Metabolic Disturbances of 
Bone Tissue in Children with Autoimmune 
Diabetes Mellitus , Entomol Appl Sci  Lett. 
2018;5(4):1-12 

 

© 2021 Eldzharov et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/76377 


