ISSN 2079-8334. Céim meouyunu ma odionozii. 2025. Ne 4 (94)

DOI 10.26724/2079-8334-2025-4-94-262-270
UDC 616.311.2-002-036-055

0.0. Pompii, E.S. Pompii
Lugansk State Medical University, Rivne

SEX- AND GENDER-RELATED ASPECTS OF PATHOGENESIS AND CLINICAL COURSE

OF GENERALIZED PERIODONTITIS
e-mail: stifler2637@gmail.com

The literature review presents current perspectives on the impact of sex- and gender-related differences among patients
on the pathogenesis and clinical course of generalized periodontitis. The biological factors of the disease are analysed in detail,
including hormonal background, genetic predisposition, peculiarities of immune responses, and the oral microbiome in people of
different sexes. The paper presents indicators of the prevalence of periodontitis depending on the patients’ behavioural factors,
lifestyle, bad habits, and other gender factors. The article discusses the clinical symptoms of inflammatory lesions of periodontal
tissues, which differ between men and women. The article outlines the problematic issues of the gender-oriented approach in
dentistry that require further scientific research to improve the clinical effectiveness of the treatment of generalized periodontitis
and the development of modern methods of individual prevention.
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CTATEBI TA TEHAEPHI ACIIEKTH ITATOTEHE3Y I KJITHIYHOI'O IIEPEBITY
I'EHEPAJII3OBAHOI'O ITAPOAOHTUTY

B omrsini mitepaTypu mpeAcTaBieHI aKTyalbHi MOIVISIM Ha BIUIMB CTaTEBHX Ta TEHACPHUX BIIMIHHOCTEH MAIli€HTIB Ha
naToreHes i KIiHIYHMI nepebir reHepatizoBaHOro NapoJOHTHUTY. JleTaapHo npoaHanizoBaHi 6i0JI0TiYHI YMHHUKH 3aXBOPIOBAHHS,
30KpeMa rOpMOHAIBHHH (DOH, TEHETHYHA CXMJIBHICTB, 0COOIMBOCTI IMyHHHX BIJIIOBieH Ta Mikpo0GioMy pOTOBOi IOPOXKHHHH B
ocib pizHOi cTari. B po6oTi HaBeneHI MOKa3HUKH MOMIMPEHOCTI MAPOJOHTHUTY 3aJIeKHO BiJ MOBENIHKOBHUX (DaKTOPIB MAI€HTIB,
iXHBOTO CrocoOy JXHMTTS, HAasBHOCTI IIKiJUIMBUX 3BHYOK Ta iHIIOI reHiuepHoi creru¢piky. OOroBopeHi KIIHIYHI CHMITOMH
3amajbHUX ypaKeHb TKaHWH IApOMOHTY, SKi BiApi3HsimCs B oci® pi3HOi crari. OKpeciieHi IpoOIeMHI IMUTAaHHS TeHIEPHO-
OpIEHTOBAHOTO MiAXOXy B CTOMATOJNOTi, IO MOTPeOYIOTh MOAANBLIMX HAYKOBHUX IOCHI/KCHb IS MiABUINEHHS KIIIHIYHOL
e(eKTUBHOCTI JIIKyBaHHs TeHEPali30BaHOTO MTAPOIOHTUTY Ta PO3POOKH HOBITHIX METOIB iHMBIqya bHOI POQITaAKTHKH.

KoniouoBi cioBa: reHepaini3oBaHHH IApONOHTHT, CTaTeBi OCOONMBOCTI, T€HACpPHI BIIMIHHOCTI, ()aKTOPH PH3HKY,
TeHJepHO-cIienn(idHa MEIULITHA.

The study is a fragment of the research project “Optimization of treatment and prevention of chronic generalized
periodontitis in the elderly patients”, state registration No. 0124U002382.

Generalized periodontitis and its complications significantly decrease the quality of life of patients.
The complexity of the disease, its recurrent nature, the relationship with the patient’s general somatic status
and the condition of the oral cavity organs explain the increasing prevalence of this pathology in people of
different age groups, and the difficulties in its diagnosis and treatment.

The major etiological factor of generalized periodontitis is the occurrence of dysbiosis of dental
biofilms due to exogenous and endogenous factors, further activation of immune and inflammatory
reactions of the body with subsequent damage to periodontal tissues [10]. A significant number of
modifying factors are known to determine the intensity of disease progression, including genetic
predisposition, the quality of individual oral hygiene, bad habits, particular systemic diseases, etc. [3].
Currently, the influence of sex- and gender-related aspects of patients on the prevalence, mechanisms of
development and clinical course of generalized periodontitis is also of great scientific interest [14, 34].

A significant number of research papers on the etiology and pathogenesis of generalized periodontitis
provides no information on sex- or gender-related differences in patients involved in the studies, or these
differences are significantly simplified and not considered when interpreting the results [22]. A similar trend
can be observed in the papers that describe diagnostic biomarkers of generalized periodontitis and current
protocols for the treatment and prevention of the disease [1, 19]. At the same time, genetic factors, hormonal
background, age-related changes in metabolism and various immune reactions of patients of different sexes
are known to have a significant impact on the intensity and clinical signs of other local and systemic
inflammatory diseases, which necessitates the consideration of these factors in the analysis of periodontal
tissue lesions [12]. On the other hand, significant differences in the behavioural patterns of men and women,
different attitudes towards dental health and oral hygiene, lifestyle features and the prevalence of bad habits
also determine the likelihood of the onset of generalized periodontitis and its progression [3].

Understanding the sex- and gender-related aspects of the development of generalized periodontitis
will enable to identify specific mechanisms of its progression, develop new diagnostic criteria and
individual gender-oriented recovery plans for patients, and predict the risks of pathology.
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The purpose of the study was to investigate the influence of sex- and gender-related characteristics
of patients on the pathogenesis and clinical course of generalized periodontitis by reviewing specialized
scientific sources.

Study Selection and Characteristics. For the analysis of published data, a structured literature
search was performed to identify scientific studies addressing the influence of sex- and gender-related
characteristics on the pathogenesis and clinical course of generalized periodontitis. The search was
conducted in open electronic databases, including PubMed, Google Scholar, and ResearchGate. The
following verbatim search queries were used in the search:

Database 1 — PubMed. Search query: (“generalized periodontitis” OR “periodontal disease”) AND
(“sex differences” OR “gender differences” OR “sex-related characteristics” OR “gender characteristics™)
AND (“pathogenesis” OR “clinical course” OR “risk factors” OR “hormonal changes” OR “immune
response” OR ““oral microbiome”).

Database 2 — Google Scholar. Search query: (“generalized periodontitis” OR “periodontal disease™)
AND (“sex differences” OR “gender differences” OR “sex-related characteristics” OR “gender
characteristics”) AND (“pathogenesis” OR “clinical course” OR “hormonal changes” OR “immune
response” OR ““oral microbiome”).

Database 3 — ResearchGate. Search query: (“generalized periodontitis” OR “periodontal disease™)
AND (“sex differences” OR “gender differences” OR “sex-related characteristics” OR “gender
characteristics”) AND (“pathogenesis” OR “clinical course” OR “risk factors” OR “hormonal changes”
OR “immune response” OR “oral microbiome™).

The last literature search was performed on September 1, 2024. Studies published between 2020
and 2024 were included in the review, while articles published prior to 2020 were excluded. For the review,
only articles available in full text format were included, namely systematic literature reviews, meta-analysis
and papers containing the results of original clinical and laboratory studies. A total of 40 articles were
selected which were published from January 1, 2020 to September 1, 2024.

Initially, a broad set of records was retrieved using predefined search terms. Titles and abstracts were
screened for relevance to the topic of the review, and potentially eligible articles were assessed in full text.
Studies were included if they contained original clinical, experimental, or laboratory data, or represented
systematic or narrative reviews focused on generalized periodontitis and reported outcomes related to
biological sex or gender characteristics. Publications such as conference abstracts, editorials, letters to the
editor, isolated case reports, and duplicate records were excluded during the selection process (Table 1).

Table 1
Simplified PRISMA Flow
Stage Description Number of Records/Studies
1. Identified Total qumber of records identified through database 758
searching and other sources
2. Duplicates Removed Number Qf records removed before screening 512
(e.g., duplicates)
3. Screened (Title/Abstract) Number of records screened after duplicates were 246
removed
4. Assessed for Eligibility (Full-text) Nurpber of ‘full—tc?xt artlcles: assesse('i for eligibility 9
against the inclusion/exclusion criteria
5 Included in Review Total numbe.r of primary studies finally included in 40
the systematic review

The relevance of the assessment of the impact of patient gender on the clinical signs and
effectiveness of treatment of generalized periodontitis was confirmed by the results of a recent meta-
analysis of 101 clinical trials conducted in 2018 and 2019 [22]. This paper showed that the authors of only
1 scientific article (1 %) considered sex- and gender-related differences when involving patients in the
study. At the same time, researchers in only 3 clinical trials (3 %) mentioned the gender characteristics of
participants in the discussion of results and conclusions sections [22]. Thus, the small number of existing
research results significantly limited the analysis of the impact of sex and gender on the course of
generalized periodontitis. At the same time, many countries were actively implementing gender-specific
medicine, which studies how sex biology, cultural and behavioural characteristics related to gender can
affect human health and considers differences in the clinical course, prevention and treatment of
pathologies, including oral diseases [12].

A significant number of scientific literature reported a higher prevalence and higher severity of
generalized periodontitis among adult male patients [12, 21]. According to the results of a retrospective
analysis of outpatient dental patient charts, it was found that in men living in Western Europe, generalized
periodontitis of stages I-1I was 28 % more common than in women, and generalized periodontitis of stages
-1V was 71 % more common. Moreover, the same study reported an earlier onset of generalized
periodontitis in young women [12]. These values correlated with the epidemiological data of the National
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Health and Nutrition Examination Survey in the United States, according to which men were
disproportionately more likely to have periodontal disease compared to women: 56.4 % vs. 38.4 % [21].
The prevalence of generalized periodontitis among men was also higher in another study, that is, 37.4 %,
as compared to 28.1 % among women [18]. At the same time, according to the results of a dental
examination of 46476 young men under the age of 45 in Asian countries, the prevalence of generalized
periodontitis of I-II stages was only 1.7 %, and generalized periodontitis of III-IV stages was 0.6 % [38].
Another study reported a higher prevalence of generalized periodontitis in women living in Taiwan who
suffered from generalized periodontitis at 16.68 %, while the incidence in men was lower at 9.02 % [39].

Besides, there were also the results of clinical examination of 6977 patients over the age of 18, all
of whom were divided into groups depending on the stage of generalized periodontitis. According to the
results of the periodontal examination, the authors found that in the group of patients with generalized
periodontitis of stage I, there were 44.42 % of men and 55.58 % of women, in the group of patients with
generalized periodontitis of stage II, there were 58.73 % of men and 41.27 % of women, in the group of
patients with generalized periodontitis of stage III, there were 48.48 % of men and 51.42 % of women [20].

Significant differences in the prevalence of generalized periodontitis among people of the same sex
can be explained by different research methodologies, peculiarities of living in a particular country, access
to dental care, etc. At the same time, all the factors that influence the different morbidity of men and women
are divided into biological and gender-related ones [12]. Biological factors include hormones, genetic
predisposition, immune response, oral microbiome, and gender-related factors include attitudes toward
individual oral hygiene and health, dental visits, alcohol and tobacco use, physical activity, and stress [12].

The effect of hormones on the course of generalized periodontitis was explained by the presence
of receptors for sex hormones: oestrogens, androgens and progestins, including in periodontal tissues, in
particular, in epithelial cells and fibroblasts [7, 18, 21]. In fact, sex hormones played a regulatory function
in the metabolic processes in the periodontium [25]. Oestrogen ensured the differentiation of the squamous
epithelium in the oral cavity and stimulates the synthesis of collagen in the connective tissue, which
determines its importance for tissue regeneration during generalized periodontitis. Besides, this hormone
affected the processes of lipid peroxidation and the anti-peroxidation system, inhibits the synthesis of pro-
inflammatory cytokines, decreased T-cell-induced inflammation, inhibits leukocyte differentiation by the
bone marrow, decreased neutrophil chemotaxis and activates their phagocytosis. Progesterone, in
particular, increased the synthesis of prostaglandins, increases the number of neutrophils and prostaglandin
E2 (PgE2) in the clavicular fluid, decreased the anti-inflammatory activity of glucocorticoid hormones,
damaged collagen and increased vascular permeability, enhancing the inflammatory response [11].
Androgens stimulated the proliferation and differentiation of osteoblasts, stimulate the synthesis of bone
matrix, inhibit the production of PgE2 and increased the concentration of osteoprotegerin in tissues, which
reduced the activity of osteoclasts and the number of inflammatory mediators. Testosterone and
androstenedione also provided antioxidant and anti-inflammatory activity in periodontal tissues [1, 10].
Thus, in men with low testosterone levels, a decrease in the mineral density of the alveolar bone and more
intense tooth loss were observed in comparison with healthy patients [38].

Sex hormones cause vasodilation of the gingival vessels, which can be detected with a laser speckle
contrast imager [37]. In healthy young patients, after stimulation with acetylcholine or nitric oxide, the
degree of vasodilation in laser speckle perfusion units (LSU) was determined and a significantly (p<0.001)
higher rate was recorded in men (257+18.2 LSU), compared to women (225+18.8 LSU). Increased blood
supply to the gum tissues contributes to a more intense inflammatory reaction and complications of
periodontal diseases in men [37].

The influence of hormones on the development of generalized periodontitis is more relevant for
women, especially during puberty, pregnancy, hormonal drugs, menopause, etc. [19]. In women of
reproductive age, oestrogen provides a protective function during the development of generalized
periodontitis, which explains its milder course than in men [12]. Meanwhile, oral contraceptives lead to a
chronic increase in oestrogen and progesterone, the amount of proteins, sialic acids, hydrogen ions and
electrolytes in saliva decreases, thus increasing sensitivity to factors that cause inflammatory reactions [12].

The risk of developing periodontal disease increases during pregnancy, as women undergo
physiological, immunological and hormonal changes that cause their susceptibility to infectious diseases,
including generalized periodontitis. Iron deficiency anaemia increases the amount of free oxygen radicals
in periodontal tissues and impairs female patients’ immune responses to altered oral microflora [15].
However, generalized periodontitis can lead to premature birth and preeclampsia, cause low birth weight
and delayed foetal development, since during the inflammatory process in periodontal tissues the
concentration of prostaglandins, particularly PgE2, increases, which activates an increased number of
oxytocin receptors in the myometrium [15, 36].

The study found that 47.1 % of 121 women in the first trimester of pregnancy had generalized
periodontitis, of whom only 66.7 % complained of bleeding gums when brushing their teeth. The other
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33.3 % of women had no complaints, and the diagnosis was established based on objective symptoms [36].
Among pregnant female patients with generalized periodontitis, 55.4 % of them had profuse bleeding
during probing of the gingival sulcus, and 33.3 % of women had minor bleeding. The researchers found
that women with profuse bleeding tended to have poor oral hygiene, a high rate of carious, sealed and
extracted teeth, and a high body mass index (BMI). Other factors that contributed to minimal bleeding were
good hygiene, first childbirth, recent dental checkups, and maintaining professional activity. When
analysing the concomitant factors of generalized periodontitis, the authors found that pregnant women with
generalized periodontitis were more likely to be over 35 years old (29.0 %, p=0.05), overweight (28,9 %,
p=0.06), had an unsanitized oral cavity (94.7 %, p=0.06), and an unsatisfactory level of individual oral
hygiene (84.2 %, p=0.15), which explains the need for proper oral care in pregnant patients [36].

During menopause, along with a decrease in oestrogen concentration, women have a lower residual
alveolar bone height and thickness, a higher intensity of bone atrophy, and reduced bone mineral density
[30]. Thus, the prevalence of generalized periodontal disease in women who do not receive hormone
replacement therapy (HRT) during post menopause is two times higher than in premenopausal women [6,
7]. Results of another study revealed 53.2 % of women with generalized periodontitis during menopause
[25]. In those cases when women received HRT after menopause, the difference between the prevalence of
generalized periodontitis in such patients was not significantly higher (odds ratio (OR)=1.937; 95 %
confidence interval (CI): 0.805—4.664; p=0.140) compared to that of premenopausal women [24].

In contrast to these studies, there are results of the other study in which the authors concluded that
oestrogen levels do not affect the risk of developing generalized periodontitis in women and men, but
globulin binding sex hormones (SHBG), was positively associated with the disease (OR=1.63; 95 % CI:
1.17-2.28; p=0.004), while free testosterone (OR=0.60; 95 % CI: 0.43-0.84; p=0.003), bioavailable
testosterone (OR=0.51; 95 % CI: 0.36-0.71; p<0.001) and free androgen index (OR=0.53; 95 % CI: 0.37—
0.75; p<0.001) were negatively associated with generalized periodontitis [37].

The other important biological factor in the development of generalized periodontitis is the genetic
predisposition of patients to inflammatory diseases, in particular, genes linked to the X-chromosome can
alter the immune responses of patients by affecting pathogen recognition receptors and cytokines, including
anti-inflammatory ones: interleukin-4 (IL-4) and interleukin-10 (IL-10). One of the possible reasons for
the earlier occurrence of generalized periodontitis in women is the natural variations in the genome of
patients associated with gender. A total of 20 loci significantly (p<0.0005) demonstrated such a relationship,
3 of which were previously considered risk factors for generalized periodontitis [13].

There are results of testing of blood and gum tissue samples from patients with generalized
periodontitis and healthy individuals regarding the concentration of genes involved in the inflammatory
process during generalized periodontitis, namely CYFIP1, KDR, RABGGTA and RABGGTB. The gene
expression ratio (GER) was determined by polymerase chain reaction (PCR). The GER of the KDR gene
was significantly (p=0.02) higher in women with generalized periodontitis compared to healthy women,
namely 4.16. The concentration of the RABGGTB gene in the blood of men with periodontal disease,
compared to the control group, was significantly (p=0.02) lower — GER=0.2. The KDR gene encodes a
receptor for vascular endothelial growth factor (VEGF), the amount of which is increased in the crevicular
fluid and saliva of patients with generalized periodontal disease, while the RABGGTB gene modulates the
patient's immune response through the secretion of cytokines. The expression of other genes was similar
in the blood and gum tissue of patients of both sexes [14].

In a similar study conducted using PCR, the expression of four oxytocin-related genes was
determined in gum tissue and blood of patients. According to the obtained results, the authors found that
compared to healthy gingival tissues, the tissues of female patients with generalized periodontitis had lower
levels of FOS gene expression (GER=0.12, p=0.03) and RCAN1 gene expression (GER=0.17, p=0.01). At
the same time, lower expression of two genes was observed in the blood serum of patients with generalized
periodontitis, namely FOS (GER=0.23, p=0.06) and ITPR (GER=0.25, p=0.03). In men, the expression of
FOS in the blood was lower (GER=0.07, p=0.02), and the expression of ITPR in tissues was reduced
(GER=0.08, p=0.02). The RCANI1 gene expression ratio in men's gingival tissues was 0.09 and was
significantly (p=0.03) lower than in women [15].

Another study revealed the dysregulation of two long non-coding RNAs (LncRNAs), namely
THRIL and PACER, in the development of periodontitis. These RNAs were evaluated in the damaged
periodontal tissues and in the blood of patients with generalized periodontitis. The expression of PACER
was significantly (OR=3.098, p<0.0001) higher in the blood of women compared to men. There were no
significant differences in the GER of PACER in the damaged tissues. THRIL expression was also not
different in the test and control groups [27].

Hormones also have a significant impact on the components of the immune response. Thus,
progesterone increases the synthesis of IL-6, interleukin-8 (IL-8), and cyclooxygenase-2 (COX-2).
Androgen, in its turn, inhibits the activity of IL-6 and interleukin-17 (IL-17). Oestrogen stimulates the
synthesis of VEGF, IL-6 and IL-8 [7, 14].
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It is known that the immune system of men produces more pro-inflammatory cytokines, namely
IL-6 and IL-1p, than the immune system of women. Besides, men have a more significant increase in the
amount of lipopolysaccharide-binding protein than women, but they have a lower concentration of PgE2
in the blood in response to the development of generalized periodontitis [18].

Women over 65 years of age have increased levels of IL-17A in their blood serum, which leads to
the development of a chronic inflammatory process, which is subsequently complicated by the occurrence
of generalized periodontitis. The average concentration of IL-17A in healthy men of similar age was
1.840.2 pg/mL, and in women the average level was significantly (p<0.05) higher, 5.2+1.3 pg/mL [4].

While examining the cytokine and chemokine levels in the crevicular fluid of 79 young patients
under the age of 23 years suffering from generalized periodontitis, men showed significantly (p<0.05)
higher average concentrations of interferon-y (IFN-y) — 0.32+0.09 pg/mL, monocyte chemoattractant
protein-1 (MCP-1) — 0.95+0.02 pg/mL, TNF-o — 0.32+0.05 pg/mL, macrophage inflammatory protein-1a
(MIP-1a) — 1.25+0.01 pg/mL. In female patients, similar values were 0.09+0.04 pg/mL for IFN-y,
0.55+40.01 pg/mL for MCP-1, 0.19+0.02 pg/mL for TNF-a and 0.09+0.01 pg/mL for MIP-1a. In the serum
of the same patients, no significant (p>0.05) differences were observed between the two sexes in the
average levels of IL-1pB, IL-6, IL-8, IL-10, and TNF-a, but women had significantly (p<0.05) increased
levels of eotaxin — 1.234+0.21 pg/mL, IFNy — 1.48+0.32 pg/mL and granulocyte colony-stimulating factor
(G-CSF) — 0.98+0.42 pg/mL. In men, these values were on average 0.51+0.23 pg/mL, 0.85+0.21 pg/mL
and 0.23+0.06 pg/mL, respectively [35].

There are results of a study in which scientists emphasize that there is no significant difference
between the microbiomes of healthy men and women of approximately the same age who live in similar
conditions and maintain a high level of individual oral hygiene [8, 18]. In addition, the effect of four sex
hormones on the development of oral biofilms in the culture medium was studied in laboratory conditions
[9]. No significant differences in the formation of biofilms, their fluorescence and composition were found
after 12 days in media containing high concentrations of oestradiol, estriol, progesterone or testosterone.
The authors concluded that steroid hormones alone do not affect the microbiome, and that the different
prevalence of diseases and different microbiomes are probably related to the peculiarities of immune
responses, genetic predisposition of the patient and individual oral hygiene [9]. On the other hand, in most
publications devoted to the study of microflora, the authors recognized the differences in the oral
microbiome in patients of different sexes during the development of generalized periodontitis, although the
results were often contradictory [10, 18, 35].

Regarding the differences in the number of periodontal pathogens in subgingival biofilms of
healthy patients, higher levels of Aggregatibacter actinomycetemcomitans and Fusobacterium nucleatum
were observed in women compared to men [35]. In patients with generalized periodontitis, a higher number
of periodontal pathogens was found in women, in particular, an increase in bacteria of the Synergistota and
Spirochaetota types, and an increase in Firmicutes in men [10]. According to the microbiome analysis
performed by 16S rRNA-sequencing, in young men with severe generalized periodontitis, the bacteria of
the Bacteroides, Pseudomonas, Prevotellaceae, Acinetobacter and Parabacteroides genera significantly
(p<0.05) prevailed in the microbiome, and in women the number of Tannerella, Eubacterium nodatum and
Helicobacter was significantly (p<0.05) higher [40].

During the menstrual cycle in women, an increase in the proportion of bacteria of the yellow complex
during the menstrual phase; an increase in the concentration of bacteria of the red and green complexes and
a decrease in the number of microflora of the blue complex during the follicular phase was observed [5].

The diversity of the microbiome composition in saliva and dental biofilms in pregnant women is
higher than in non-pregnant women due to certain types of bacteria, in particular Firmicutes, Bacteroidetes
and Actinobacteria, especially in the first trimester [26]. Pregnant women had a higher level of bacteria of
the Prevotella, Fusobacterium, Streptococcus, Veillonella and Terrahaemophilus genera in subgingival
biofilms, and microorganisms of the Prevotella, Streptococcus, Veillonella, Neisseria and Terrahaemophilus
genera in saliva [26]. In a similar study, it was reported that in pregnant patients, the number of
Porphyromonas gingivalis and Tanerella forsythia was increased in the first trimester, and the number of A.
actinomycetemcomitans and P. intermedia was increased in the second and third trimesters [§].

Women who consumed oral contraceptives (OCs) had higher levels of P. gingivalis, P. intermedia,
and A. actinomycetemcomitans in their biofilms and 16 times higher levels of Bacteroides in their saliva
[8]. Simultaneously, in men, the consumption of anabolic steroid hormones had a significant effect on the
oral microflora, in particular, in such persons, a higher number of A. actinomycetemcomitans, P.
intermedia, P. gingivalis and Candida species were found [8]. Hormonal therapy during menopause reduced
the number of positive subgingival plaque samples with periodontal pathogens like P. gingivalis, P.
intermedia and T. forsythia [6].

Scientists often reported that the gender factor did not affect the likelihood of developing
generalized periodontitis, and lifestyle played a major role in the likelihood of developing and intensity of
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the disease [28]. The study found that women were more likely to have a lifestyle with low alcohol
consumption, less frequent smoking and low physical activity, and this group of patients had a lower risk
of generalized periodontitis. For men, frequent smoking, alcohol abuse, infrequent dental visits, short sleep,
and low physical activity were more common. The risk of developing generalized periodontitis in this
group was significantly higher compared to women [20]. The prevalence of generalized periodontitis
among patients in another study differed, namely, in men it was 59.5 % and in women it was 34.2 %,
whereas men were more likely to be smokers, had diabetes and hypertension, higher income, lower
education, higher BMI, and more often abused alcohol [34].

Tobacco and alcohol were known to alter the subgingival microbiome, activate immune and
inflammatory reactions, and lead to loss of gingival epithelial attachment [12]. The number of smokers
among men ranged from 28 % to 62 % in different countries, while among women this figure was found
to be between 4 % and 22 %. At the same time, 81 % of all smokers were men [21]. Men were twice as
often likely to smoke, including e-cigarettes, and to use chewing tobacco [21].

According to the results of the meta-analysis, alcohol consumption was identified as a risk factor
for the progression of generalized periodontitis, in particular, the risk of the disease increased by 0.4 %
with an increase in the dose of alcohol for every 1 g of alcohol consumed per day. Men from middle-income
countries who drank alcohol had a higher risk of developing generalized periodontitis compared to men
who did not drink alcohol (OR=1.30; 95 % CI: 1.13-1.46; p<0.05). Among women, the effect of alcohol
on the risk of generalized periodontitis was not significant (OR=1.18; 95 % CI: 0.99-1.37; p>0.05). The
study found no significant (p>0.05) differences in the risk of developing generalized periodontitis between
patients who both abused alcohol and smoked and those who only consumed alcohol [23].

In contrast to the above results, another clinical study found that concurrent smoking and
depression significantly (OR=1.67; 95 % CI: 1.37-2.02; p=0.03) increased the risk of developing
generalized periodontitis in men, while concurrent smoking and alcohol abuse significantly (OR=2.28;
95 % CI: 1.68-3.11; p=0.03) increased the similar risk in women. Concurrent alcohol consumption and
depression had an insignificant effect (p<<0.05) on the presence of generalized periodontitis in men and
women [17]. The influence of emotional stress on the risk of generalized periodontitis and depression in
menopausal women is confirmed. The depressed mood of such patients contributed to the poor oral
hygiene, increased plaque and inflammatory destruction of periodontal tissues [6].

A survey of 600 adults found that women have more positive attitudes toward dental health, better
individual care habits, and higher dental literacy than men [29]. In particular, women visited the dentist
more often, fulfilled their appointments more accurately, maintained proper personal oral hygiene, and used
floss more often (p<<0.001) [29]. The results of the American Dental Association study also showed that
approximately 8 % higher percentage of women brushed their teeth twice a day than men, and 26 % higher
percentage of women flossed daily [21]. According to the results of a similar study, men visited the dentist
less often, assessed the health of their teeth and gums worse, and used floss less (p<0.05). When examined,
men were more likely to be offered an urgent visit to the dentist for treatment of dental diseases [33].

Gender differences also concerned the workplace. Among young men who were mainly engaged
in physical work, there were 1.5 % of patients with generalized periodontitis, which was almost 3 times
more than in patients who were engaged in mental activity (0.6 %). Place of residence and education, use
of a particular toothpaste did not significantly (p<0.05) affect the presence of generalized periodontitis [38].

The results of the study of the correlation between the muscle quality index (MQI) and the risk of
generalized periodontitis in people of both sexes aged 30 to 60 years were reported. According to the results
obtained, the risk of developing generalized periodontitis decreases with increasing MQI, while the number
of men with MQI of the 3rd degree was higher than women (27.9 % and 27.1 %, respectively), and men
with MQI of the 4th degree were also more numerous (24.5 %), in contrast to women (21.6 %) [32].

A high number of biological and behavioural factors contributed to the differences in clinical
outcomes of generalized periodontitis. According to the results of the survey of people aged 15 years and
older and the subsequent regression analysis, it was determined that women had significantly (OR=1.36;
95 % CI: 1.12-1.67; p<0.002) higher gingival bleeding and significantly (OR=1.26; 95 % CI: 1.09-1.45;
p<0.002) higher risks of tooth loss than men [16]. The authors of another study recorded an insignificant
(OR=0.95; 95 % CI: 0.86—1.05; p>0.05) effect of sex and gender on the number of lost teeth in patients
with generalized periodontitis [2]. Besides, according to the analysis of orthopantomograms of patients
aged 40 to 50 years, there was no significant (p>0.05) difference between the average number of areas with
bone loss around the teeth in men — 17.03+5.06, and women — 17.33+6.56 [18]. Also, the authors found no
statistically significant differences between the severity of other clinical signs of generalized periodontitis
in men and women aged 65 years and older, namely tooth mobility (p>0.05), gingival pocket depth (p>0.05)
and the level of clinical attachment loss (p>0.05), with a total of 500 patients enrolled in the study and an
average age of 74.4+7.4 years [31].

Based on the clinical examination of adult patients, the authors recorded more severe symptoms of
generalized periodontitis in men, in particular, the loss of epithelial attachment from 1 mm to 2 mm was

267



ISSN 2079-8334. Céim meouyunu ma odionozii. 2025. Ne 4 (94)

found in 1.2 % of men, from 3 mm to 4 mm was found in 15.2 %, and above 5 mm in 83.6 %. Among
women, the percentage of patients with similar symptoms was 2.0 %, 19.7 % and 78.3 %, respectively. The
probing depth from 4 mm to 5 mm was observed in men in 5.8 % of cases, from 5 mm to 6 mm in 24.4 %
of cases, and more than 6 mm in 69.8 % of cases. In female patients, similar measurements were recorded
in 6.8 %, 27.5 % and 65.7 % of cases. The study reported a higher risk of progression of generalized
periodontitis 6 months after nonsurgical treatment in men, i.e. 29 %, which was almost twice as high as in
women, i.e. 15%. The authors also emphasized that the male gender tended to have significantly
(OR=2.00; 95 % CI 0.95-4.18; p=0.068) greater tooth loss [2].

According to the results of a retrospective analysis of outpatient records of 4993 patients aged 18
to 55 years who had periodontal disease, it was found that the prevalence of generalized periodontitis is
not significantly related to gender, but certain clinical symptoms of this disease are more common in a
certain gender. Generalized periodontitis was diagnosed in 2715 patients (54.4 %) in the group of men, and
in 2278 patients (45.6 %) in the group of women. The following signs were associated with the male sex:
class I recessions (p=0.001), higher bleeding index during probing (p=0.001), greater depth of periodontal
pockets (p=0.001), while the mobility of teeth of the second degree was significantly (p=0.036) correlated
with the female sex [3].

Recently, there has been a growing interest in the influence of sex- and gender-related factors on
the development and course of generalized periodontitis. Differences in hormonal levels, genetic
predisposition, features of the oral microbiome between men and women, as well as gender-specific
behavioural patterns can significantly affect susceptibility to the disease and its clinical manifestations. For
example, women during pregnancy, menopause, or hormonal changes may experience an exacerbation of
symptoms of periodontitis due to fluctuations in oestrogen and progesterone levels. In men, on the other
hand, hormonal imbalance, in particular, a decrease in testosterone levels, can contribute to increased
inflammatory reactions in periodontal tissues.

Gender differences in behaviour, including in hygiene habits and access to dental services, also
determine the frequency and severity of the disease. Men are more likely to ignore regular oral hygiene
and to visit the dentist more rarely, which leads to later diagnosis and more severe forms of periodontitis.
Women, on the contrary, are more prone to maintaining regular dental health, which explains the lower
morbidity rate among them.

The review was limited by considerable heterogeneity of study designs, populations and diagnostic
criteria across the included publications, which complicated direct comparison of findings. In addition,
only full-text articles published in open-access sources were eligible, which may have resulted in the
exclusion of relevant studies and potential publication bias.

Conclusion

Sex- and gender-related factors play an important role in the development and clinical course of
generalized periodontitis. The analysed evidence demonstrates that sex hormones, genetic predisposition,
immune reactivity and the oral microbiome influence susceptibility to inflammation and the severity of
periodontal tissue destruction in men and women. Women experience specific periods of hormonal change,
such as pregnancy and menopause, which modify immune responses and bacterial composition, increasing
vulnerability to periodontal breakdown. Men, in contrast, more frequently exhibit lifestyle-related risk
factors, including smoking, alcohol consumption, lower oral hygiene motivation and delayed dental visits,
which contributes to more advanced stages of disease at diagnosis and less favourable treatment outcomes.

Gender differences also affect clinical manifestations, inflammatory mediator profiles, and
treatment response, underscoring the need for personalized diagnostic and preventive strategies.
Incorporating sex- and gender-related characteristics into periodontal assessment may improve risk
prediction, optimize treatment planning and enhance patient-centred care. Future research should focus on
developing standardized methodological approaches that allow the reliable comparison of biological and
behavioural mechanisms across populations and support the development of gender-oriented preventive
programmes aimed at reducing the burden of generalized periodontitis.
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This review explores the conservative approaches to treating mandibular fractures, focusing on methods like
intermaxillary ligatures, splints, and orthopedic devices. It details the fabrication and application of common splints, such as the
Tigerstedt splint, and describes various types of intermaxillary fixation. The role of medication, including analgesics, antibiotics,
and supplements, is discussed. The article also outlines indications for conservative treatment, including linear fractures without
significant displacement, high-risk patients, and pediatric cases. Furthermore, it addresses potential disadvantages such as muscle
atrophy, joint contractures, and occlusal dysfunction. The text also covers strategies for preventing complications in surgical
treatment, emphasizing multidisciplinary approaches and evidence-based practices to improve patient outcomes.
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J.B. CtebaoBcbkuii, JI.C. ABerikoB, O.C. CBupuaa, B.O. Jlmuman, K.II. Jlokec, O.A. Toponos

CYYACHMM CTAH, IOKA3ZAHHS TA IPOTUNIOKA3AHHS 10 KOHCEPBATUBHHUX
METOAIB JIKYBAHHSA ITIEPEJIOMIB HUKHBOI IEJIEITA

Y npoMy ODIAAI AOCHIIKYIOThCS KOHCEPBAaTHBHI IMMIAXOOM JAO JIKyBaHHS MEpPEIOMiB HIDKHBOI IIENeTH, MH
30CepePKYBAIIICS Ha TAKUX METOAAX, SIK MDKILIEJEINH] JIiraTypy, IWHKA Ta OPTONEINYHI NPUCTPoi. Y CTaTTi JOKJIQ[HO OMHCAaHO
BUTOTOBJICHHS Ta 3aCTOCYBAaHHs 3BHYaWHMX IIWH, TAaKUX K MUHA TirepmTeara, i OMMCaHO Pi3HI THIIM MiKienenHol dikcarii.
OOroBOPIOETHCS POJTB JIKiB, BKIIOYAIOUH aHAIBICTUKH, aHTHOIOTUKU Ta NOOAaBKH. Y CTaTTi TaKOX BUKIAICHO TOKAa3aHHS /10
KOHCEPBaTUBHOTO JIIKYBAaHHS, 30KpeMa JIIHIHHUX IepesoMiB 0e3 3HaYHOro 3MILIEeHHS, MAI[i€HTiB TPyNH BHCOKOTO PH3HMKY Ta
neniaTpuyHi BUnagku. KpiM Toro, BOHO ycyBae IOTSHIIIHI HEJOMIIKH, TaKi K aTpodist M’s3iB, KOHTPAKTypH CyrI00iB 1 OKITIO3iiHa
nmucdyskmig. CTaTTs TakoX OXOIUTIOE CTpATeTii 3amo0iraHHs yCKIaJAHEHHAM MiJ Yac XipypriqyHoro JiKyBaHHS, HATOJIOUIYIOUH Ha
MYJIBTHIUCLMIUTIHAPHUX MiAX0AaX 1 HayKOBO-OOIPYHTOBAaHUX MPAKTUKAX IS MOKPAIIEHHS Pe3y/IbTaTiB JIIKyBaHHS Malli€HTIB.

KniouoBi ciioBa: mepesioMu HIDKHBOI IIENISTIH, TEPEIoM, HIDKHS IIeNela, KOHCePBaTUBHE JIKyBaHHS, MDKIIENEITHA
(hikcalis, ITMHA, YCKIAAHEHHS, PO iTaKTHKA, ONICpaTUBHE JTIKyBaHHS.

The work is a fragment of the research project “Algorithm of complex treatment of inflammatory processes and
prevention of the formation of pathological scars of the scalp and neck after planned and urgent surgical interventions”, state
registration No. 0124U000093.

Fractures of the mandible are one of the most frequent injuries of the maxillofacial area, which is a
significant medical and social problem. These injuries may result from domestic, street, occupational, athletic,
or transport-related trauma. Currently, there is a significant increase in the incidence of mandibular traumatic
injuries caused by gunshot and blast-related trauma [8, 10]. It is noteworthy that mandibular fractures can
also be of iatrogenic origin, occurring as a complication during the surgical extraction of impacted mandibular
third molars or supernumerary teeth. The frequency of this complication ranges from 0.0033% to 0.0036%
for intraoperative fractures and from 0.0042% to 0.0046% for postoperative fractures [8].

The nature of the fracture is also influenced by factors such as the anatomical features of the mandible
and masticatory muscles, bone mineral density, and other physiological variables [18]. Based on the number
of fragments and the configuration of the fracture lines, they can be classified into two categories: simple and
complex. Simple fractures are linear and characterized by the presence of two bone fragments. Complex
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