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The paper considers correlation between dental structures and the condition of oral tissues, namely: changes in 

temperature and secretion of the minor salivary glands of the hard palate at different time periods of use of full removable laminar 

dentures made of acrylic resin. The findings of the studies of temperature rates of the mucous membrane of the hard palate and the 

condition of secretion of the minor palatine salivary glands show the significant changes in them under the action of the full 

removable denture base, made of acrylic resin. The increase in temperature beneath the denture base contributes to the phenomena 

of “greenhouse effect”, which causes inflammatory processes of various kinds in the tissues of the prosthetic bed, which can further 

cause destructive and atrophic changes in the minor salivary glands of the hard palate, which in turn leads to their impaired secretion 

– hyposalivation. Obviously, there is a directly proportional relationship between the change in temperature of the mucous 

membrane of the prosthetic bed beneath the denture base and the condition of secretion of the minor palatine salivary glands at 

different times of use of the full removable dentures.  
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Є.С. Хілініч, М.Я. Нідзельський, В.Ю. Давиденко, Г.М. Давиденко, В.В. Кузнецов 

ВЗАЄМОЗВ’ЯЗОК ТЕМПЕРАТУРИ СЛИЗОВОЇ ОБОЛОНКИ ТА СЕКРЕЦІЇ МАЛИХ 

СЛИННИХ ЗАЛОЗ ТВЕРДОГО ПІДНЕБІННЯ У РІЗНІ ТЕРМІНИ КОРИСТУВАННЯ 

ПОВНИМИ ЗНІМНИМИ ПРОТЕЗАМИ 
 

Стаття присвячена питанню взаємозв’язку стоматологічних конструкцій і стану тканин порожнини рота, а саме: 

змінам температури та секреції малих слинних залоз твердого піднебіння у різні терміни користування повними знімними 

пластинковими протезами, виготовленими з акрилової пластмаси. Результати проведених досліджень температурних 

показників слизової оболонки твердого піднебіння та стану секреції малих піднебінних слинних залоз свідчать про суттєві 

зміни в них під дією базису повного знімного протезу, виготовленого з акрилової пластмаси. Підвищення температури під 

базисом протезу сприяє явищам «парникового ефекту», що стає причиною запальних процесів різного характеру у 

тканинах протезного ложа, які в подальшому можуть бути причиною деструктивних та атрофічних змін у малих слинних 

залозах твердого піднебіння, що, в свою чергу, призводить до порушення їх секреції – гіпосалівації. Тому можна 

стверджувати про прямо пропорційний зв’язок між зміною температури слизової оболонки протезного ложа під базисом 

протеза та станом секреції малих слинних залоз піднебіння у різні терміни користування повними знімними протезами. 

Ключові слова: малі слинні залози, повні знімні протези, тверде піднебіння, секреція, температура. 

 

The paper is a fragment of the research project “The effect of dental constructs and material on the prosthetic bed and 

adaptive abilities of the body”, state registration No. 0116U004188. 
 

A specific barrier that is crucial for oral homeostasis is the minor salivary glands, one of the 

functions of which is the ability to produce antigens for cellular structures involved in the immune response 

[4]. Moreover, the mucous membrane plays a very important role, through which metabolic processes occur 

in the oral cavity; hence, changes in the secretory activity of the minor salivary glands can significantly 

affect the nature and features of pathological processes in this environment [90]. 
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Full functioning of the salivary glands – salivation, promotes intensive cleaning of the oral cavity, 

leaching of food debris, decay products of food particles and the activity of microorganisms, metabolism 

both in the dental tissues and in the mucous membrane [3, 14]. 

In the clinical prosthetic dentistry, the issue on the relationship between dental structures and the 

condition of the oral tissues is still important and controversial among researchers and clinicians to date. 

The publications report that dentures and the material from which they are made, can adversely affect the 

stability of the oral homeostasis [1, 2]. This is especially true of removable dentures made of acrylates [10]. 

The studies have established that acrylic removable laminar dentures promote first an increase in the 

secretory activity of the salivary glands, and then its decrease with a acidic shift in the saliva pH [1, 2, 6, 

9]. In addition, the state of homeostasis and the occurrence of pathological processes in the tissues of the 

oral cavity are influenced by bacterial components that have the ability to penetrate into the oral mucosa, 

including the tissues of the minor salivary glands [14, 15]. One of the factors contributing to this process 

is the increase in the temperature of the tissues of the prosthetic bed beneath the denture and disorder of 

heat exchange processes, which are exacerbated by mechanical trauma of rough and inhomogeneous 

structure of acrylic resin [5]. 

One of the first objective symptoms of the onset of many diseases is a change in temperature. 

Temperature reactions, due to their universality, occur in diseases of various etiologies: microbial, viral, 

allergic, neuropsychiatric and others. 

Temperature measurement of organs and tissues is one of the most common methods of diagnosing 

various pathological conditions that occur in them. In recent years, temperature measurement of the teeth 

and oral mucosa has become increasingly used in dental practice. Local temperature fluctuations can be an 

important diagnostic sign and indicate trophic disorders, the degree of blood circulation, depth and nature 

of the lesion in particular area [11]. 

Deterioration of salivary gland function is caused by the range of factors – the influence of the 

pressure of the denture base on the prosthetic bed, changes in the temperature of the mucous membrane 

beneath the base, the action of residual monomer [5, 7]. The analysis of the publications showed that 

many researchers have studied the oral homeostasis [8], but few investigators have studied the changes 

in the temperature of the mucous membrane beneath the removable denture base and the effect of its 

pressure on the underlying tissues. There is even less data on methods for studying the rate and amount 

of salivation by the minor salivary glands of the oral cavity, especially in patients who use removable 

laminar dentures. 

After a detailed analysis of the scientific literature on the problem of the effect of the removable 

dentures on the minor salivary glands, methods of studying its condition, the relationship of secretion with 

various factors, we concluded that it needs further study and proposed our own approaches and methods to 

study this issue.  

The purpose of the paper was to study relationship between the temperature of the hard palate 

mucous membrane beneath the acrylic full removable denture base and the condition of the minor salivary 

glands secretion at different times of using the denture by means of our own proposed methods. 

Materials and methods. To achieve this goal, we examined and provided prosthetic treatment for 

47 edentulous patients with full removable laminar dentures with their informed consent to such treatment 

and further participation in the studies and in accordance with the Helsinki Declaration of the World 

Medical Association on Ethical Principles of Human Medical Research [12]. Removable dentures were 

made of base acrylic resin “Ftorax” with artificial plastic teeth. 

The study of the temperature of the mucous membrane of the hard palate beneath the acrylic full 

removable denture base was performed using our proposed device for measuring the pressure and 

temperature of the mucous membrane beneath the denture base [13]. 

The temperature sensor is a chip DS18B20, calibrated with an accuracy of ± 0.1° C in the 

temperature range 32° C–42° C. The device is used as follows: temperature and pressure sensors were 

mounted in the base of the full removable denture of the upper jaw in the palatal area of molars on both 

sides; the denture is connected to the cable, then connected to the plug, plug in, the denture with the sensor 

is fixed in the mouth, the power button is turned on. Temperature measurement was performed in two 

positions – with the mouth open and closed. 

The analysis of the rate and amount of salivation of the minor salivary glands of the hard palate 

was made using filter paper, an individual tray (before prosthetics) and a full removable denture. Electronic 

scales with an accuracy of ten thousandths were used for weighing the filter paper. The study was 

performed preprandial in the morning. The forms prepared in advance were cut out of filter paper in the 

shape of the palatal part of an individual tray or a full removable denture. The optimal time for determining 



ISSN 2079-8334. Світ медицини та біології. 2021. № 1 (75) 

173 

the rate of salivation was established experimentally: measurements were performed after 30, 60, 180 

seconds and after 5 minutes. After 30 and 60 seconds, further saturation of the filter paper was observed, 

after 5 minutes the filter paper was saturated with saliva and it became impossible to remove it from the 

denture for weighing. Therefore, optimal time of 180 seconds was established to determine the rate of 

salivation. 

The studies of the above parameters were performed before prosthetics, after 1, 7, 30 days, 3, 6, 

12, 24 and 36 months of the use of the full removable dentures. For the reliability of the studies, the results 

of patients who appeared at all times of observation were taken into account. 

Results of the study and their discussion. According to thermometric studies of the mucous 

membrane of the palate in edentulous patients before prosthetics, it was found that the temperature rates 

were much lower than in people with intact dentitions. Comparison was made according to the literature 

data, showing that the temperature in such individuals was 34.4–34.6±0.5° [14]. The findings of the study 

of the temperature of the mucous membrane of the hard palate at different times of use of the full removable 

dentures are presented in table 1. 
Table 1 

Findings of the study on the temperature of the mucous membrane of the hard palate  

at different times of using full removable dentures 

Terms of the study 
Temperature rates, С°, М±m 

with the mouth open (n=13), р<0.05 with the mouth closed (n=13), <0.05 

Before prosthetics  32.5±0.02 34.2±0.05 

1 day after prosthetics  34.6±0.05 35.8±0.05 

7 days after prosthetics  35.7±0.04 36.9±0.03 

30 days after prosthetics  35.1±0.02 36.6±0.05 

3 months of denture wearing  35.8±0.05 36.7±0.06 

6 months of denture wearing  35.5±0.05 36.7±0.04 

12 months of denture wearing 35.4±0.02 36.2±0.05 

24 months of denture wearing  35.7±0.03 36.2±0.06 

36 months of denture wearing  35.2±0.05 36.4±0.02 

 

A decrease in temperature in edentulous patients by 1.5–2° compared to individuals with intact 

dentition indicates a slowing of trophic processes in the tissues of edentulous jaws due to tooth loss 

and  age. 

The resulting data indicate that changes in temperature occur in the dynamics – with the mouth 

open and closed. The difference in the rates was 1.5–1.7°. 

Significant changes in temperature occur after prosthetics. On the first day of denture wear, the 

temperature increased by 2° with the mouth open, and by 1.5° with the mouth closed. After 7 days, an even 

greater increase in temperature was noted compared to the pre-prosthetics: by 3.2° with the mouth closed 

and by 2.7° with the mouth open. 

The findings indicate the emergence of the “greenhouse effect” and the inflammatory reaction of 

the mucous membrane of the prosthetic bed due to the action of the acrylic base of the denture as a 

foreign body. 

On day 30, a slight decrease in temperature in the range of 0.3–0.5° was observed with both mouth 

open and closed. This indicates some adaptation to the denture, but does not reduce its effect on the 

underlying tissues. 

After 3 months of denture wearing, the temperature increased by 0.5° with the mouth open; with 

the mouth closed, it remained practically at the same level as on day 30. This indicates the emergence of a 

phenomenon of permanent “greenhouse effect” beneath the denture base. 

During 6, 12, 24 and 36 months, almost constant temperature was observed with both mouth open 

and closed, compared to day 30. The difference was only 0.2–0.3°, which is not significant and does not 

reduce the phenomenon of “greenhouse effect” and indicates the presence of persistent inflammation in the 

mucous membrane of the prosthetic bed. 

The secretion rate of the minor salivary glands of the hard palate was determined by the formula: 

V=m:t, where m is the difference between the weight of the paper after exposure in the mouth (m2) and the 

weight of dry filter paper (m1); t is the exposure time (180 s). For a more realistic clinical picture, the 

secretion rate was first determined in patients with intact dentitions. According to the study, it was 0.006 

mg/s. The findings of the study of the secretion of the minor salivary glands at different times of use of the 

full removable dentures are presented in table 2. 
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The obtained results of secretion of the minor salivary glands at different times of use of removable 

dentures show that in edentulous patients the rate of secretion is significantly reduced, almost by three 

times. 
Table 2 

Results of the study on the minor salivary glands’ secretion of the hard palate at different times  

of using complete removable dentures (n=13, t=180°C, р<0.05) 

Terms of the study The amount of saliva, mg The rate of salivation, mg/s 

Before prosthetics  0.2748 0.002 

1 day after prosthetics  0.7481 0.004 

7 days after prosthetics  0.6394 0.004 

30 days after prosthetics  0.4285 0.002 

3 months of denture wearing  0.4006 0.002 

6 months of denture wearing  0.3614 0.002 

12 months of denture wearing 0.2731 0.0015 

24 months of denture wearing  0.2302 0.001 

36 months of denture wearing  0.2221 0.001 
 

On the first day after prosthetics, salivation increases significantly, almost twice compared to pre-

prosthetics, since the denture is a significant stimulus and is perceived as a foreign body. This pattern is 

also observed on the day 7. At this time, a residual monomer acts as an irritant to the mucous membrane 

of the prosthetic bed, which is released from the denture base and adversely affects the tissues of the 

prosthetic bed, in particular the minor salivary glands. 

30 days after prosthetics, upon completion of the early period of adaptation, the rate of salivation 

decreased to the level before prosthetics, and the quantitative indicators were almost twice as high. 

From the third month of denture wearing, a constant decrease in the secretory activity of the minor 

palatine salivary glands was noted and by 36 months the rate of salivation twice decreased, compared to 

the data before prosthetics. This indicates a negative complex effect of the removable denture bases due to 

residual monomer, increasing the temperature beneath the base, creating a “greenhouse effect”, which 

together leads to acute inflammatory processes in the tissues of the prosthetic bed, which gradually become 

chronic, lead to destructive and atrophic processes in the minor salivary glands. After 36 months, they 

become depleted, which is characterized by hyposalivation, which can cause dryness of the mucous 

membrane of the prosthetic bed. 

The resulting data are confirmed by the studies of other researchers [7, 10], who studied the effect 

of removable laminar dentures, made of acrylates, on the tissues of the oral cavity and concluded that the 

base of such dentures has a toxic, allergic, traumatic effect on the underlying tissues, leading to 

inflammation and atrophy. Publications [11] of other researchers emphasizes that the temperature beneath 

the denture base increases significantly, promotes rapid reproduction of microorganisms, the emergence of 

inflammatory processes in the mucous membrane of the prosthetic bed. 

Other researchers [10] have shown that methyl methacrylate promotes changes in the number and 

ratio of immunocompetent cells in the minor palatine salivary glands, which leads to disorder of their 

protective function and secretion. 
 

Conclusion 

The findings of the studies of temperature rates of the mucous membrane of the hard palate and 

the condition of secretion of the minor palatine salivary glands show the significant changes in them under 

the action of the full removable denture base made of acrylic resin. The increase in temperature beneath 

the denture base contributes to the phenomena of “greenhouse effect”, which causes inflammatory 

processes of various kinds in the tissues of the prosthetic bed, which can further cause destructive and 

atrophic changes in the minor salivary glands of the hard palate, which in turn leads to their impaired 

secretion – hyposalivation. Obviously, there is a directly proportional relationship between the change in 

temperature of the mucous membrane of the prosthetic bed beneath the denture base and the condition of 

secretion of minor palatine salivary glands at different times of use of the full removable dentures. 
 

Prospects of further research are the following. The full removable laminar dentures, in addition to the above factors 

(residual monomer, temperature), create a certain pressure on the tissues of the prosthetic bed, which to some extent can affect 

the condition of the mucous membrane of the prosthetic bed and the minor salivary glands, in particular. Therefore, it will be 

promising to investigate the parameters of the pressure acting on the mucous membrane of the hard palate, and to study their 

effect on the condition of the minor salivary glands of the hard palate. 
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