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INDICATORS OF GENERAL IMMUNITY IN PATIENTS WITH IATROGENIC
MAXILLARY SINUSITIS

NN

_

e-mail: sw050773 @gmail.com

The dependence of the pathogenesis of chronic maxillary sinusitis on the factors influencing the formation of the
maxillary course of the disease was studied according to the indicators of general immunity. The pathogenesis of the drug-induced
iatrogenic sinusitis is due not to the nature of dental manipulations, and long-term use of drugs. In other forms of iatrogenic sinusitis
of dental origin, the severity of the disease directly depends on the nature and extent of dental intervention. For the drug form, the
acute phase of inflammation and the secondary type of immune response are more pronounced in relation to other studied iatrogenic
subgroups against the background of low induced activity of immune cells: T-cell parameters (CD 3+, CD56+) — 5.8 %; average
CIC - 82.4+4.45 OU (p<0.05); IgG — 15.27£3.47 g/, p<0.05; induced activity of immune cells — 233.2+27.5 OU. In the traumatic
form of iatrogenic maxillary sinusitis is expressed primary sensitization: high value of IgE — 226.16+70.4 IU/ml, p<0.05 Relatively
favorable immunological course is observed in infectious-allergic and mixed forms of iatrogenic maxillary sinusitis.
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IHOKA3HUKMU 3ATAJIBHOI'O IMYHITETY NAINEHTIB 3 ATPOI'EHHUM
BEPXHBOILIEJIEITHUM CUHYCHUTOM

3a NOKa3HMKaMH 3araJIbHOTO IMYHITETY ZOCIIDKEHO 3aJICKHICTh IATOreHe3y XPOHIYHOTO BEPXHBOILEICITHOIO CHHYCHTY
Bizl pakKTOPIB, 1110 BIUIMBAIOTH HA (HOPMYBaHHS BEPXHBOILEICITHOTO epebiry 3axBoproBanHst. [larorenes MmeankaMeHTo3Hii popmi
ATPOr€HHOTO CHHYCHUTY OOYMOBIICHI HE XapakTepOM CTOMATOJIOTIYHMX MAaHIIyJSLid, a TPUBAJIMM NPUAOMOM JIIKapChKHX
npenapatis. IIpu iHmMX (GopmMax ATPOreHHOro CHHYCHTY CTOMATOTEHHOTO IOXOJDKEHHS TSDKKICTh XBOPOOM 0Oe31ocepenHbo
3aJIeKUTh BiJl XapakTepy Ta o0CATY CTOMATOJIOTIYHOrO BTpy4aHHS. [Isi MeIMKaMeHTO3HOi (J1ikapchkol) ¢opMH BiHOCHO 1O
IHIMHUX JOCIIDKYBaHHUX STPOT€HHUX MIATPYI OLIbIIE BUpaskeHa rocTpa (asa 3arnajeHHs Ta BTOPUHHUK THI iIMyHHOT BIATIOBil Ha
TJI HA3BKOT 1HIyKOBaHOT aKTUBHOCTI IMyHHHX KIIiTHH: ToKa3HUKH T-wiitud (CD 3+, CD56+) 5,8 %; cepennix LIK — 82,4+4.45
y.0. (p<0,05); IgG — 15,27+3,47 r/n (p<0,05); iHgyKOBaHA aKTHBHICTH IMyHHHX KIITHH — 233,2427,5 y.o.. [Ipn TpaBmMaTHuHiit
(bopMi ATPOTEHHOTO BEPXHBOILEICITHOTO CHHYCHTY BHpa)KeHa MEepBHHHA CeHCHOLmi3alis: Bucoke 3HaueHHs IgE — 226,16+70,4
MO/mi, (p<0,05). BigHocHo crnipusTIuBUil iMyHOsOrYHKIT epebir crnocTepiracthes npu iH(eKiiHO-anepridnii Ta 3Mimanii
(opMax ATPOreHHOTO BEPXHBOLIEIECITHOTO CHHYCHUTY.

Kurouogi ciioBa: 3aransHuii iMyHiTeT, railMOpUT, CTOPOHE TiJTo, epdopattist, fudepeHiiiaibHa AiarHOCTHKA.

The study is a fragment of the research project “Clinical features of the course and rehabilitation of gunshot and non-
gunshot lesions of the maxillofacial area”, state registration No 0120U000305.

According to publications in recent years, up to 30—40 % of cases of chronic sinusitis are caused
by non-infectious, dental factors [4, 11]. The close anatomical location of the upper teeth to the maxillary
sinus contributes to the spread of periapical or periodontal odontogenic infection into it. Sinusitis can
develop with osteomyelitis of the upper jaw, radicular cysts, after mechanical damage to the sinus mucosa
during root canal treatment, overflow of root canals with endodontic material that protrudes into the
maxillary sinus, after manipulations to increase bone volume at the bottom of the sinus, in the presence of
oroanthral fistula after tooth extraction [5, 13]. Chronic maxillary sinusitis can develop as a result of
damage to the sinus by periapical infection of the posterior teeth of the upper jaw, violation of the integrity
of its membrane due to iatrogenic causes, for example, trauma during manipulation of maxillofacial
surgery, after implantation, endodontic manipulations. Diagnosis of inflammatory processes in the
maxillary sinus with the establishment of stomatogenic and iatrogenic causes of the disease is important
for successful treatment [15].

Diseases of the maxillary sinus by their nature can be classified as: congenital (aplasia and
hypoplasia); neoplastic (benign or malignant); dental conditions (benign dental tumor, odontogenic cyst,
or periapical inflammatory lesion); bone injury (ossifying fibroma); traumatic bone injury; iatrogenic
(associated with previous interventions); inflammatory (thickening of the mucous membrane, opacity,
polyp, mucosal retention cyst); systemic; and a quiet sinus [6, 8].
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A new etiopathogenetic classification of iatrogenic maxillary sinusitis of stomatogenic origin
makes it possible to differentiate individual forms of this disease by an iatrogenic causative factor [14].
The study of the state of the immune system, as one of the links in the pathogenesis of the disease, for
rational therapy, depending on the cause and circumstances of the development of maxillary sinusitis, is
justified. The nature of immune reconstructions in patients with sinusitis has been considered in a number
of works, however, there are no data in the literature characterizing the degree of immune changes in
patients with various forms of iatrogenic maxillary sinusitis.

The purpose of the study was to elucidate the severity of the course of various forms of
stomatogenic maxillary sinusitis by studying the indicators of general immunity.

Materials and methods. A total 45 (100.0 %) patients, who were hospitalized in the Department
of Surgical Dentistry and Maxillo-facial Surgery with severe clinical signs of exacerbation of inflammation
in the maxillary sinus were included in this study. Into control group — odontogenic maxillary sinusitis
(OMS), there were 7 (15.5 %) patients (mean age of 35.3+2.4 years) who had inflammation in the sinus
developed from previously untreated teeth. Into the group of the infectious-allergic form of iatrogenic
maxillary sinusitis (IAIMS) were added 9 (20.0 %) patients (mean age is 40.5£12.7 years) who had
established a periapical infection of previously treated teeth in the sinus in the aetiology of the disease. The
group of the mixed form of iatrogenic maxillary sinusitis (MixIMS) contained 11 (24.4 %) patients in the
age of 40.2+14.0 with filling material or a fragment of the tooth root in the maxillary sinus. The group of
medicamentous (drug) form (MedIMS) were included 5 (11.1 %) patients (mean age 57.6+4.5 years) who
had maxillary sinusitis developed in the background of dental manipulations and the presence of
concomitant chronic diseases accompanied by long reception of hormones, antibiotics or drugs. In the
group of the traumatic form of iatrogenic maxillary sinusitis (TIMS) were included 13 (28.9 %) patients
(in the age 43.8+£14.0 in average) with sinusitis that developed against surgical manipulations in the area
of the alveolar process or the body of the upper jaw [1].

All patients received antibacterial and anti-inflammatory therapy. To obtain information on the
quantitative and qualitative composition of microbes, in the selected material, the «swab-loop» inoculation
method was used. We were canceled antibiotics 24 hours before surgery. Isolates were identified on Vitek
2-compact (bioMérieux, France).

The immunity indices were determined by the method of immuno-enzymatic analysis and flow
cytometry.

Data Processing. Statistical analysis was performed with Statistica Version 8.0 statistic software
package. Data were expressed as means+standard deviation ((M+SD) or as median and interquartile range
(Me[Q1; Q3]). Comparisons between groups were performed with analysis of as non-parametric as
parametric test. Two independent groups were compared using the Mann-Whitney U test, three or more
using the Kruskal-Wallis rank analysis of variations followed by pairwise comparison of groups using the
Mann-Whitney test. The analysis of the difference in frequencies in two independent groups was carried
out using Fisher's exact test with a two-sided confidence level, the ¥2 test with Yates' correction. Also, a t-
test was used. The difference in values was considered statistically significant when p<0.05.

The study was approved by the Bioethics Commission of the State Institution “Institute of Dentistry
and Oral and Facial Surgery of the National Academy of Medical Sciences of Ukraine”, Odesa on
19.11.2020. All studies were carried out in accordance with the requirements of the Helsinki Patient Rights.

Patients with acute maxillary sinusitis, patients with a history of oncological diseases with tumour
diseases, and patients with pansinusitis were excluded from the study.

Results of the study and their discussion. Gram-positive bacteria accounted for 60.0 % of the
species diversity of the microbiota of the infectious — allergic group and only Staphylococcus aureus,
Staphylococcus epidermidis, Staphylococcus haemolyticus were represented; gram-negative flora —
Pseudomonas aeruginosa, Acinetobacter baumanni. In terms of the number of isolated strains, the first
place was taken by gram-negative Acinetobacter baumanni, found in 30.7 % of the sinuses, which
accounted for 40.0 % of all strains. Seeding of the sinuses with bacteria is within 10> CFU/ml in 50.0 % of
cases, 107 CFU/ml — in 30.0 %, 10* CFU/ml —in 20.0 %.

In the affected sinuses of patients of the subgroup of the traumatic form of iatrogenic sinusitis,
gram-positive cocci prevailed, constituting 41.7 % of the aerobic microflora and represented by S. aureus,
S. epidermidis and S. Pluraminalium; Gram-negative bacilli accounted for 33.3 % of the aerobic flora and
were represented by the species Klebsiella oxytoca, Klebsiella pneumonia and Escherichia coli. The fungi
Candida Albicans and Cryptococcus laurentii accounted for 25.0 % of the microbiota. In the nasal sinuses,
pathogens are present at a concentration of 107 CFU/ml in 50.0 % of cases, (p=0.047).
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We inoculated only gram-positive bacteria: S. aureus, S. epidermidis, S. pneumoniae (80.0 %) and
C. Albicans fungi (20.0 %) in the IAIMS subgroup. The maximum index of infection with pathogens was
10° CFU/ml, and was in 20.0 % of cases. The minimum index of infection was 10> CFU/ml — in 50.0 % of
cases.

Gram-negative bacteria Moraxella catarrhalis and Klebsiella pneumonia prevailed in the
microbiota of the MedIMS subgroup and accounted for 33.3 % of the seeded forms. Gram-positive flora
was represented only by S. epidermidis (16.7 %), fungi — Candida Albicans and Candida kruzei (50.0 %).
A wide variety of indicators of contamination of pathogens was noted from 10* CFU/ml to 10’7 CFU/ml.
More often (in 26.6 % of cases) there was an index of contamination of 10° CFU/ml in Candida ablikans
and Candida kruzei.

Aerobic flora, which was present in 71.4 % of patients with a MixIMS, 50.0 % consisted of S.
aureus gram-positive cocci (p=0.01). Gram-negative bacilli accounted for 33.3 % of the microbiota and
were represented by the species K. pneumonia and Hemophilus influenza, fungi — C. Albicans, accounted
for 16.7 %. The maximum index of contamination in the maxillary sinuses of patients with a mixed form
of iatrogenic sinusitis is 10° CFU/ml.

The concentration of cytotoxic T cells (CD 3+, CD56+) was relatively higher in the blood of
patients from MedIMS subgroup (5.8 %); the relative minimum was found in the IAIMS subgroup (3.0 %),
p=0.04. The values of cytotoxic cells (CD 3+, CD 56+) in the blood of patients of the subgroup MixIMS
(4.0 %) significantly (p=0.02) differed from the indicator TIMS (4.5 %) and IAMS (3.0 %); and patients
of TIMS (4.5 %) with patients of MedIMS subgroup (5.8 %), p=0.042. The values of other subpopulations
of lymphocytes in the studied groups and subgroups were similar, their differences were insignificant
(p=0.4).

A comparatively weak manifestation of the reaction of cellular immunity to bacterial invasion of
the maxillary sinuses during their inflammation against the background of endodontic treatment in patients
of the IAIMS subgroup is observed against the background of timely dental therapy. In the MedIMS
subgroup, which is characterized by a long, sluggish, often asymptomatic course of chronic inflammation
in the maxillary sinus while taking medications, the highest values of cytotoxic cells (5.8 %) were obtained,
which indicated relatively greater severity of inflammatory processes in the sine (fig. 1).

The smallest concentration of
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Fig. 1. The average value of cytotoxic T cells in the blood. low values of the average Circulating

immune complexes in the blood of patients with MedIMS (82.4+4.45 OU) relative to other subgroups of
the main group (p>0.05) and the control group (93.9+1.82 OU), p=0.0001.

Analysis of the data of humoral immunity showed high mean IgA values (3.03£0.21 g/l) and IgG
(15.27+3.47 g/1), in medicamentous (drug) form of iatrogenic maxillary sinusitis in comparison with the
rest study groups. These values in the medicamentous group significantly differed from the values in the
group of the mixed form of iatrogenic maxillary sinusitis — IgA (2.19+0.14 g/l) and IgG (9.14+0.6 g/1),
p=0.00001.

The highest IgE was in the traumatic form of iatrogenic sinusitis 226.16£70.4 IU/ml, the second
largest indicator was in the medicamentous (drug) form of iatrogenic sinusitis 173.38+76.71 IU/ml, p=0.02.
In the group with odontogenic sinusitis (control), the concentration of serum IgE was 136.95+71.48 IU/ml,
in the subgroup of medicamentous (drug) form — 85.26+58.49 IU/ml (p=0.21); in the subgroup with mixed
form of iatrogenic maxillary sinusitis — 32.32+8.83 IU/ml significantly lesser than in the group of traumatic
226.16+70.4 TU/ml) iatrogenic sinusitis (p=0.000001).

U test (Mann-Whitney test) was performed to determine if the differences in the level of circulating
immune complexes in the blood of patients with various forms of stomatologic maxillary sinusitis is
statistically significant. The analysis results are shown in table 1.
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Table 1
Differences in the immune response of patients with different forms of stomatologic maxillary sinusitis based
on level of circulating immune complexes in the blood (Me [Q1;Q3], %)

Tnvestigated Ocilontogen ‘ JTatrogenic group of maxillar sinusit
immunity indices maxillar sinusit | Traumatic form Mixed form Medicamentous Infectious-
(control) n=7 n=13 n=11 (drug) form n=5 | allergic form n=9
. Me 7.0 6.0 6.0 6.0 6.0
Ig‘g{(]’)r [Q1:Q3] [4.0:10.0] [4.0:9.0] [4.0;11.0] [5.0:8.0] [4.0:9.0]
P p>0.05 p>0.05 p>0.05 p>0.05 p>0.05
medium Me 94.0 93,0 81.0 81,0 93.0
(OU) [Q1;Qs3] [88*.0;98.0] [82.0;94.0] [77.0,89.0] [73*.0;90.0] [82.0,94.0]
P p <0.05 p>0.05 p>0.05 p <0.05 p>0.05
Me 177.0 173.0 175.0 173.0
ig‘{‘})l [Q1:Q3] [171:183] les;179] | VTOHGTISSH | 475481 [168:179]
P p>0.05 p>0.05 p>0.05 p>0.05 p>0.05

* Observed differences between the comparing groups are statistically significant (p <0.05)

Significance of differences was noted only in the values to the medium circulating immune
complexes (CIC) in the blood of the control group (94.0 [88.0; 98.0] OU) and in the drug-induced drug
form of iatrogenic sinusitis (81 [73.0; 90.0] OU), p=0.038.

Thus, a careful analysis of the results of the study of the state of immunity in groups with the
various forms of stomatogenical maxillary sinusitis showed that the average values of the majority of the
data obtained in the groups are within the norm and have close values. Differences were found in the
relative values of cytotoxic cells (CD3+, CD56+), IgA, IgG and IgE, as well as the average circulating
immune complexes in the blood.

A severe immunodeficiency occurs as a result of dysfunction of T-cells, which are mainly involved
in the body's defense against viral, bacterial and fungal infections. T cells also play an important role in the
adaptive immune response and are closely involved in the recruitment and activation of B cells by
stimulating antibody production. The degree of dysfunction of the immune system, being the basis of many
diseases associated with the state of infection, can be an indicator of the depth of the course of the
inflammatory process [12]. The highest concentrations of cytotoxic T cells (CD3+, CD56+) were in the
group with the medicamentous (drug) (5.8 %), the low concentrations - infectious-allergic form of
iatrogenic maxillary sinusitis (3.0 %), p<0.05. Thus, based on the data obtained, it can be argued that the
treatment of the causative teeth has a beneficial effect on the course of sinusitis, and the chronic use of
antibiotics, hormones or drugs has a negative effect.

Also, the mean circulating immune complexes in the blood in the group of the medicamentous
(drug) form of iatrogenic sinusitis (82.4+4.45 OU) were lower than in the other iatrogenic sinusitis groups,
p>0.05 and significantly lower than in the control (93.9+1.82 OU) p=0.0001. It confirms a relatively weak
manifestation of acute inflammation in group with medicamentous (drug) sinusitis.

The function of protecting the mucous membranes is performed by secretory IgA, which, by
binding to bacteria, prevents their adhesion to the mucosal surface. Its increase can be regarded as a switch
of the primary immune response to the secondary. An increase in IgM should be considered as the primary
immune response to an infectious agent. As for IgG, with a normal immune response, it assumes the main
part of the protective function in neutralizing the antigen. A sharp rise in immunoglobulin G can be a
criterion for the strength of the immune system and a violation of the local defense mechanism [3].

IgE and its functions are at the heart of the therapeutic effort for allergy treatment. The pathogenic
role of immunoglobulin E (IgE) antibodies in triggering and maintaining allergic inflammation in response
to allergens is due to the binding of multivalent allergens to allergen-specific IgE on sensitized effector
cells. These interactions initiate the activation of effector cells, resulting in the release of potent
inflammatory mediators, the recruitment of inflammatory cells, antigen presentation, and the production of
allergen-specific antibodies [10].

CIC is able to stimulate the development of the body's immune response. As a rule, these
complexes are quickly removed from the blood, but with prolonged exposure to antigens, the level of CIC
in the blood increases. In addition, this increase occurs in diseases characterized by the development of
autoimmune processes [9]. An important factor for the manifestation of the pathogenic properties of CICs
is their size. Low molecular weight complexes are inferior to large complexes that activate complement
[7]. Thus, by determining the size of the CIC, one can indirectly assess their biological properties and
possible negative consequences. The greatest pathological potential is inherent in medium-sized soluble
immune complexes formed with a slight excess of antigen, capable of activating complement. The detected
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increase in the level of circulating immune complexes of small and medium size in the serum may indicate
a predisposition of this category of patients to the development of immunopathological reactions [1].

Kl 0%

The nature of iatrogenic affects the picture of microbiota of maxillary sinus and of general
immunity in patients with maxillary sinusitis. In the drug-induced form of iatrogenic maxillary sinusitis,
changes in the patient's immunological status are caused by taking medications for a long period of time;
the nature of dental manipulations is a minor factor in the pathogenesis of the disease. In all other forms of
iatrogenic maxillary sinusitis of stomatogenic origin, the mechanism of development and the severity of
the disease directly depend on the nature and volume of dental intervention. For the drug (dosage) form of
iatrogenic maxillary sinusitis, the acute phase of inflammation is relatively more pronounced. It was
observed the level of indicators of T cells (CD 3+, CD 56+) (5.8 %), mean CIC (82.4+4.45 OU) p<0.05
and the secondary type of immune response - IgG (15.27£3.47 g/1) p<0.05 compare with low induced
activity of immune cells (233.2+27.5 OU) of other investigated iatrogenic subgroups. For the traumatic
form of iatrogenic maxillary sinusitis, primary sensitization is relatively pronounced — a high IgE value
(226.16+70.4 IU/ml) p<0.05; arelatively favorable immunological course is observed in infectious-allergic
and mixed forms of iatrogenic maxillary sinusitis.

Further research should be aimed at developing therapy for certain forms of iatrogenic sinusitis, taking into account the
characteristics of causal factors and pathogenesis.
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