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Abstract
Introduction. The most common form of sleep disorders is obstructive sleep apnea 

(OSA), which is characterized by repetitive, complete or partial closure of the upper 
respiratory tract during sleep, leading to its fragmentation and oxygen desaturation. 
This disorder is related to the impairment of daytime functioning, what significantly 
affects the quality of life, the risk of cardiovascular diseases, strokes and metabolic 
disorders. There are different ways of OSA therapy. One of the possibilities is the use 
of oral devices. 

Aim. The aim of the work is to discuss the importance of early treatment of 
obstructive sleep apnea for health and the presentation of the possibility of using 
prosthetic devices in patients suffering from OSA. 

Materials and methods. Based on articles devoted to the subject of obstructive 
sleep apnea therapy with the use of prosthetic devices, 37 items were finally selected. 
The scientific bases were used for searching: PubMed, Dentistry & Oral Sciences 
Source, Elsevier, Web of Science, Scopus. Keywords used in the search process 
were the following: obstructive sleep apnea, mandibular advancement, oral devices, 
prosthodontic appliance. 

Results. Prosthodontic devices are indicated for use in patients with mild to 
moderate forms of this disorder. They can be used in patients who do not tolerate 
treatment with CPAP in primary snoring. There is a growing interest in using oral 
devices for the treatment of snoring and OSA. The rationale is that the correct position 
of the mandible and tongue has a positive effect on the function of the upper respiratory 
tract by enlarging them in the front and lateral direction. 

Conclusions. The use of oral devices in the treatment of obstructive sleep apnea 
requires the proper construction of the device depending on the occlusal conditions 
and permanent control of the stomatognathic system by the dentist during the therapy. 

Keywords: obstructive sleep apnea, mandibular advancement, oral/prosthodontic 
appliances, loss of teeth.

Introduction

Breathing disorders during sleep are still a significant medical problem to which 
attention should be paid. It was not until the second half of the 20th century that 
breathing disorders began to be treated as separate disease classification. From year  
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to year, more and more patients with dysfunctions of the respiratory organ are 
diagnosed. It is associated with greater awareness of patients, better prophylaxis 
and high accuracy of diagnostic tests. Breathing disorders during sleep are common 
throughout the world, in different age groups, and affect both sexes. Untreated, they 
can lead to serious diseases of the nervous system and cardiovascular system over 
the years, and in the most severe cases, to death [1-4]. The occurrence of obstructive 
diseases has a diverse etiology, and the most common disorder of this group  
is obstructive sleep apnea (OSA).

Aim
The aim of the work is to discuss the importance of early treatment of obstructive 

sleep apnea to health and the presentation of the possibility of using prosthetic devices 
in patients suffering from OSA. 

Materials and methods
Based on articles devoted to the subject of obstructive sleep apnea therapy with the 

use of prosthetic devices, 37 items were finally selected. The scientific bases were used 
for searching: PubMed, Dentistry & Oral Sciences Source, Elsevier, Web of Science, 
Scopus. Keywords used in the search process were the following: obstructive sleep 
apnea, mandibular advancement, oral devices, prosthodontic appliance.

Obstructive sleep apnea and health
Sleep is necessary for the proper functioning of the body. Along with the ongoing 

progress of civilization, an increasing part of the population suffers from its disor-
ders. The correct sleep is organized into phases and stages that together form cycles. 
Maintaining the correct order, in particular deep sleep and REM sleep, is necessary 
to maintain homeostasis. Sleep disorders are a global problem with a prevalence  
in the population ranging from 4.4% to 48%. Such a discrepancy may result from differ-
ences in the definitions of insomnia that appear in the literature [5]. The frequency 
of incidence of ailments related to insomnia reaches 50.5% of the adult population  
in Poland [6,7].

During sleep, the muscle tone is physiologically reduced, including those muscles 
that dilate the throat, what leads to a complete or partial closure of the airway. 
Abnormalities in the structure of the jaw, an oblique position of the mandible or  
a lowered position of the hyoid bone and the occurrence of the flaccidity of the upper 
respiratory tract walls are conductive to this phenomenon. Decrease in the vertical 
dimension of the bite, change in the position of the mandible and change in the 
position of the hyoid bone, dysfunction of the oropharyngeal muscles, and enlargement 
of the tongue are a consequence of the loss of teeth and significantly impede the proper 
breathing process [4,8,9].

Most people think that snoring is just an unpleasant characteristic acoustic effect 
that accompanies breathing during sleep. In reality, snoring can be a symptom  
of a disorder that over the years can turn into obstructive sleep apnea. The sound effect 
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during sleep arises as a result of a decrease in muscle tone leading to the narrowing  
of the upper respiratory tract, which speeds up the air circulation. The uvula and 
the soft palate are set in vibrations, what results in snoring [10-12]. In people with 
obstructive sleep apnea, which accounts for 90% of all breathing disorders, snoring 
may appear in the first phase of sleep, immediately after falling asleep (REM phase). 
However, it is interrupted by moments of silence caused by apnea [13].

Obstructive sleep apnea is a disease characterized by repeated episodes of breathing 
limitation or stopping while the respiratory muscles work in an increased form [14]. 
OSA is a disease that develops progressively. Its beginning is often noticed by the 
family, as well as by people suffering from it [8,15]. There are two measures to assess 
obstructive sleep apnea, which include clinical symptoms and a laboratory index  
of apnea and hypopnea (AHI, apnea-hypopnea indices). OSA is diagnosed if at least 
five episodes of hypopneas or apneas per hour occur during sleep, and the degree  
of advancement is associated with an increase in the number of these episodes.

OSA is associated with sleep fragmentation, excitement, decrease in the amount 
of oxygenated blood and respiratory arrest, and sometimes also cardiac arrhythmias 
and acute cardiovascular episodes. Another factor that can be a complication of OSA 
is hypertension. As a result of apnea, there is a remodeling of the muscle layer in the 
walls of the vessels. The frequency and severity of hypertension depend on the form 
of OSA, but it has been shown that benign form doubles the chance of this disease. 
The studies have shown that ischemic heart disease often accompanies obstructive 
sleep apnea, which occurs 2-4 times more often in these patients and significantly 
increases the mortality rate. Increased demand for oxygen, changes in blood pressure, 
increased blood clotting can affect the occurrence of episodes of myocardial ischemia 
by affecting the atherosclerotic plaque. Recently, it has been shown that the correlation 
between OSA and inflammatory markers affects their growth, and this, in turn, causes 
the development of atherosclerosis. In addition, patients with OSA are at increased 
risk of diabetes, heart arrhythmias and reduced blood activity. Metabolic syndrome 
and diabetes are directly related to obesity. Excessive sleepiness in people suffering 
from OSA contributes to the occurrence of traffic accidents. In Poland, it was the cause 
of 8.6% of accidents, with 106 fatal victims and in the USA the number of accidents 
caused by this disease is estimated at 42-54% [8,14,16-22].

The management of this disease varies from patient to patient, as it depends on 
many factors and the severity of the symptoms. However, proper prevention, which 
is the same in all patients with obstructive sleep apnea, is the most important.  
It is recommended to sleep in the right position and avoid sleeping on the supine, 
avoiding drugs, alcohol, sedatives, and in the case of obesity – weight reduction [9].

Treatment of OSA
Surgical and preventive methods are used in the treatment of OSA. The second 

group uses CPAP (Continuous Positive Airway Pressure), autoCPAP, BiPAP 
(Biphasic Positive Airway Pressure) apparatus and prosthetic devices that enlarge the 
throat space and regulate the degree of mandibular advancement. They will allow  
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the mandible to be extended to 75% of its maximum extension [3,15,23]. Intraoral 
devices are recommended to be used in mild cases, such as primary snoring and mild 
OSA, or as secondary treatment when using CPAP or alternative treatment in case of 
failure by CPAP treatment [24]. Apparatus used in preventive treatment can be divided 
into two groups: mandibular advancement devices (MAD), and devices for holding 
the tongue [25]. MAD provide high efficacy and significant efficiency compared  
to tongue retaining devices [26]. MAD devices are anchored on the patient’s own 
teeth, therefore their effectiveness is directly related to retentions on dental arches [27]. 
Contraindications to treatment with this device include oral cavities with less than 10 
teeth in the arch, due to insufficient apparatus retention. In the case of patients with 
larger missing teeth, the combination of the device and the partial denture may be used 
[28,29]. Meyer and Knudson [30] were first to design a device in the form of an acrylic 
monoblock that prevented sleep apnea in a toothless patient. Some authors recommend 
using full dentures during sleep in patients with OSA. They accept such a solution 
because of the positive impact on the process of free breathing by changing the position 
of the tongue, mandible and patency of the upper respiratory tract and lowering 
the AHI index. The use of such a solution should be cautious, due to the possibility  
of inflammation of the oral mucosa [31-34]. Giannasi et al. [35] introduced the use  
of the PM positioner, combined with the full jaw prosthesis and allowing the 
mandibular position to be changed. Kurtulmus and Cotert [36] introduced  
a functional, acrylic monoblock rail, combining the function of the rail that moves 
the mandible and retains the tongue. Piskin et al. [37] described the method  
of preparation and efficacy of acrylic treatment, a monoblock modified mandibular 
advancement device (MAD) that works by moving large masseter muscles to the side 
to provide more space for the tongue for a completely edentate patient with severe 
OSA. Two-piece mandible repositioning appliances (MRAs) based on intraosseous 
implants are also used. Studies indicate that oral therapy is effective in controlling 
OSA in up to 50% of patients, including some patients with severe forms of OSA,  
they are not widely used [38].

Conclusions
The growing interest in the problem of sleep disorders and the negative impact on 

health prompts to look for different solutions to this problem. The prospect of using 
prosthetic devices significantly expands the possibilities of treating patients with OSA 
mostly in mild forms.

References
1. Gavish A, Vardimon AD, Rachima H, et al. Cephalometric and polysomnographic 

analyses of functional magnetic system therapy in patients with obstructive sleep apnea. 
Am J Orthod. 2001;120(2):169-77.

2. Lech J. Suffering of patients with impaired breathing during sleep. Medical Studies. 
2013;29(1):95-101.

3. Iyer SR, Iyer RR. Snoring – harmful effects. Medicine Update. 2005;108:541-4.



70

Aneta Kamińska, Magdalena Gawęda, Kinga Regulska, Janusz Borowicz

4. Pływaczewski R, Bednarek M, Jonczak L, et al. Sleep disordered breathing in a middle-
aged and older Polish urban population. J. Sleep Res. 2008;17:73-81.

5. Ohayon M. Epidemiology of insomnia: what we know and what we still need to learn. 
Sleep Med Rev. 2002;6(2):97-111.

6. Leger D, Poursain B. An international survey of insomnia: under-recognition and 
under-treatment of a polysymptomatic condition. Curr Med Res Opin. 2005;21(11): 
1785-92. 

7. Morin CM, LeBlanc M, Daley M, et al. Epidemiology of insomnia: Prevalence, self-
help treatments, consultations and determinants of help-seeking behaviors. Sleep Med. 
2006;7(2):123-30.

8. Hasiec A, Szumowski Ł, Walczak F. Obstructive apnea – sleepy killer. Via Medica. 2012; 
6(3):103-14.

9. Sapała-Smoczyńska A, Jackowska T, Lolo A, et al. The incidence and type of symptoms 
of respiratory disorders during sleep in children aged 6-12 years in parents report-own 
research. Borgis – Post Nauk Med. 2014;(9):644-7.

10. Banaszewski J, Miętkiewska-Leszniewska D, Balcerowiak A. Zaburzenia oddychania 
w czasie snu. In: Witold Szyfter (ed) Laryngologia wybrane zagadnienia patologii jamy 
ustnej, gardła, krtani i okolic. Poznań: Wydawnictwo Termedia; 2016. p. 389-406.

11. Kalecińska E, Kawala B, Brzecka A. et al. Possibilities to reduce snoring and sleep apnea 
by a dentist. Dent Med Probl. 2006;43(4):519-23.

12. Dzieciorowska-Baran E, Gawlikowska-Sroka A, Czerwinski F. Snoring – the role of 
laryngologist in diagnosing and treating its causes. Eur J Med Res. 2009;14(4):67-70.

13. Chruściel-Nogalska M, Kozak M, Ey-Chmielewska H. Obstructive apnea syndrome 
during sleep – the basis of diagnosis and treatment. Dental Forum. 2015;43(1):65-9.

14. Kuźmińska M. Obstructive sleep apnea – is it a problem for older people? Borgis – Post 
Nauk Med. 2011;26(5):440-5.

15. Szymańska J, Dobrowolska-Zarzycka M. Symptoms, complications and treatment of 
obstructive sleep aphnea. Med Og Nauk Zdr. 2013;19(4):391-6.

16. Ciuba I. Obstructive sleep apnea, Zamosc Studies and Materials. 2011. p. 109-15.
17. Jóźwik-Plebanek K, Prejbisz A, Janaszek-Sitkowska H, et al. Obstructive sleep apnea and 

complications in the cardiovascular damage. Kardiol Pol. 2012;70(7):735-40.
18. Lineberger MD, Carney CE, Edinger JD, Means MK. Defining insomnia: quantitative 

criteria for insomnia severity and frequency. Sleep. 2006;29(4):479-85.
19. Schwarz S, McDowell Anderson W, Cole SR, et al. Insomnia and heart disease: a review 

of epidemiologic stadium. J Psychosom Res. 1999;47(4):313-33. 
20. Strand LB, Laugsand LE, Wisloff U, et al. Insomnia symptoms and cardiorespiratory 

fitness in healthy individuals: The Nord-Trondelag Health Study (HUNT). Sleep. 2013; 
36(1):99-108. 

21. Vgontzas AN, Liao D, Bixler EO, et al. Insomnia with objective short sleep duration is 
associated with high risk for hypertension. Sleep. 2009;32(4):491-7. 

22. Westerlund A, Bellocco R, Sundstrom J, et al. Sleep characteristics and cardiovascular 
events in a large Swedish cohort. Eur J Epidemiol. 2013;28(6):463-73. 



71

Application of prosthetic devices in the treatment of obstructive sleep apnea 

23. Wieczorek A, Majewski S, Loster J. Human craniofacial development throughout 
lifetime in preventive and dental treatment. Prosthodontics. 2011;61(1):14-8.

24. Kushida CA, Morgenthaler TI, Littner MR, et al. Practice parameters for the treatment 
of snoring and Obstructive Sleep Apnea with oral appliances: an update for 2005. Sleep. 
2006;29(2):240-3.

25. Deane SA, Cistulli PA, Ng AT, et al. Comparison of mandibular advancement splint 
and tongue stabilizing device in obstructive sleep apnea: a randomized controlled trial. 
Sleep. 2009;32(5):648-53.

26. Anandam A, Patil M, Akinnusi M, et al. Cardiovascular mortality in obstructive 
sleep apnea treated with continuous positive airway pressure or oral appliance: an 
observational study. Respirology. 2013;18(8):1184-90.

27. Vanderveken OM, Van de Heyning P, Braem MJ. Retention of mandibular advancement 
devices in the treatment of obstructive sleep apnea: an in vitro pilot study. Sleep Breath. 
2014;18(2):313-18.

28. Piuvezam G, de Lima KC. Self-perceived oral health status in institutionalized elderly 
in Brazil. Arch Gerontol Geriatr. 2012;55(1):5-11.

29. Rihs LB, da Silva DD, de Sousa Mda L. Dental caries and tooth loss in adults in a 
Brazilian southeastern state. J Appl Oral Sci. 2009;17(5):392-6.

30. Meyer JB, Knudson RC. Fabrication of prosthesis to prevent sleep apnea in edentulous 
patients. J Prosthet Dent. 1990;63:448-51.

31. Pivetti S, Navone F, Urbino R, et al. Edentulism worsens obstructive sleep apnea. Ann 
Emerg Med. 1999;34(4):85.

32. Bucca C, Cicolin A, Brussino L, et al. Tooth loss and obstructive sleep apnea. Respir 
Res. 2006;17(7):8.

33. Endeshaw YW, Katz S, Ouslander JG, Bliwise DL. Association of denture use with 
sleep-disordered breathing among older adults. J Public Health Dent. 2004;64(3):181-3.

34. Carossa S, Bucca C, De Lillo A, et al. Correlation between edentulism, sleep disorders 
and arterial hypertension. Preliminary research. Minerva Stomatol. 2000;49(9):399-404.

35. Giannasi LC, Magini M, de Oliveira CS, de Oliveira LV. Treatment of obstructive sleep 
apnea using an adjustable mandibular repositioning appliance fitted to a total prosthesis 
in a maxillary edentulous patient. Sleep Breath. 2008;12(1):91-5.

36. Kurtulmus H, Cotert HS. Management of obstructive sleep apnea in an edentulous 
patient with a combination of mandibular advancement splint and tongue retaining 
device: a clinical report. Sleep Breath. 2009;13:97-102.

37. Piskin B, Sentut F, Sevketbeyoglu H, et al. Efficacy of a modified mandibular 
advancement device for a totally edentulous patient with severe obstructive sleep apnea. 
Sleep Breath. 2010;14(1):81-5.

38. Osman AM, Carter SG, Carberry JC, Eckert DJ. Obstructive sleep apnea: current 
perspectives. Nat Sci Sleep. 2018;10:21-34.

Corresponding author
Aneta Kamińska

Department of  Dental Prosthetics, Medical University of Lublin,
Karmelicka St. 7, 20-081 Lublin, Poland

e-mail: aneta.kaminska@umlub.pl


