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Treatment of obstructive sleep apnea patients using oral appliances –
our experiences

Le enje opstruktivne apneje u snu pomo u oralnih aparata – naša iskustva
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Abstract

Background/Aim. Obstructive sleep apnea (OSA) is one
of the most prevalent sleep disorders. It is recognized as a
serious risk factor for car and workplace accidents due to
daytime sleepiness, and factor for coronary heart diseases
and stroke. The aim of this study was to examine the ef-
fectiveness of oral appliances for mandibular advance in
treating mild to moderate OSA. Methods. A total of 15
patients were included in this study, all diagnosed with
mild or moderate OSA. Oral appliances were custom
made for each patient in protrusive position at 50% of
maximum mandibular advancement. The patients were
given instructions not to sleep on their backs and avoid al-
cohol consumption during the study as these are the fac-
tors that can contribute to symptoms progression. Re-
sults. Complete and partial treatment success was achieve
in 14 of the patients. Apnea-hypopnea index values were
significantly lower (p < 0.05) at the end of a 6-month ob-
servation period compared to those at the treatment be-
ginning. A great improvement in symptoms was observed,
with daytime sleepiness index values significantly reduced
already within the first month of the treatment. Conclu-
sion. Treatment of obstructive sleep apnea with oral ap-
pliances has proven successful. Patients were comfortable
using oral appliances and were ready to wear them for
prolonged period of time. Use of oral appliances is very
common in the world and should not be discarded. They
are also very comfortable, practical and affordable com-
paring to continuous positive airway pressure (CPAP) ap-
paratus, not to mention surgery. Use of oral appliances is
safe and very well tolerated, and ought to be offered to
patients with OSA.
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Apstrakt

Uvod/Cilj. Opstruktivna apneja u snu je jedan od naj eš ih
poreme aja spavanja. Dokazano je da su bolesnici koji pate
od ovog poreme aja skloniji saobra ajnim nezgodama i po-
vredama na radu, kao i da su izloženi ve em riziku od nas-
tanka koronarne bolesti srca i moždanog udara. Cilj ovog
istraživanja bio je da se utvrdi uspešnost terapije blage i
umerene opstruktivne apneje u snu oralnim aparatima.
Metode. Ukupno 15 bolesnika sa prethodno uspostavlje-
nom dijagnozom blage ili umerene opstruktivne apneje u
snu bilo je uklju eno u istraživanje. Oralni aparati su indivi-
dualno ura eni za svakog bolesnika, sa mandibulom u prot-
ruzionom položaju 50% od maksimalnog. Bolesnicima je
preporu eno da izbegavaju spavanje na le ima i unošenje
alkohola tokom trajanja studije, jer ovi faktori mogu uticati
na pogoršanje simptoma. Rezultati. Potpuni i delimi ni us-
peh terapije postignut je kod 14 bolesnika. Vrednosti apne-
ja-hipopneja indeksa bile su statisti ki zna ajno niže
(p < 0,05) od po etnih vrednosti na kraju 6-mese nog peri-
oda posmatranja. Registrovano je i zna ajno poboljšanje
simptoma, kao i zna ajno umanjenje vretnosti indeksa dne-
vne pospanosti ve  posle prvog meseca terapije. Zaklju ak.
Oralni aparati su bili uspešni u le enju opstruktivne apneje u
snu. Bolesnici su iskazali veliku lagodnost i bili su spremni
da nose oralne aparate i duži vremenski period. Upotreba
oralnih aparata je uobi ajena u svetu, i ne treba da bude za-
nemarena. Vrlo su prakti ni, lagodni za nošenje i pristupa -
niji u pore enju sa aparatom za kontinuirani pozitivni priti-
sak u disajnim putevima (CPAP), a pogotovo sa hirurškom
intervencijom. Upotreba oralnih aparata je bezbedna i tre-
balo bi je ponuditi bolesnicima kao jedno od mogu ih reše-
nja.

Klju ne re i:
apneja u snu, opstruktivna; ortodontski aparati;
le enje, ishod.
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Introduction

One third of human life is spent sleeping, so the need
for a healthy and undisturbed night sleep is of essence. There
are many sleep disorders described so far 1, obstructive sleep
apnea (OSA) being one of the most common, affecting at
least 1–5% of adult population 2, 3. Due to structurally small
or highly collapsible upper airways, patients suffer from ab-
normal ventilation during sleep, manifesting in a complete or
partial blockade of breathing, repeatedly during the night.
Fragmented sleep affects daytime concentration and presents
significant problem for the patients. It is described that peo-
ple suffering from OSA are prone to work place accidents,
and more often involved in car crashes due to overt sleep and
inattention due to sleepiness 4, 5. OSA is recognized as a seri-
ous risk factor for hypertension, coronary heart disease and
stroke 6–8, and as such, it needs to be properly diagnosed and
treated accordingly. In addition, patients are not well edu-
cated and informed about symptoms and risks of obstructive
sleep apnea, and are not aware that they suffer from this seri-
ous condition. Furthermore, patients who are diagnosed are
mainly offered only continuous positive airway pressure
(CPAP). CPAP is the use of continuous positive pressure to
maintain a continuous level of positive airway pressure but
apparatus used for this is highly uncomfortable and patients
can not adequately adjust 9. Another treatment modality for
OSA patients is surgery but, as all surgery options, it repre-
sents a risk for patients, and thus, alternative treatments that
are safe, effective, and acceptable are needed.

Oral appliances for mandibular advance are used for
treating mild and moderate OSA, and are proved very suc-
cessful 10–12. In addition, patients reported high levels of
comfort, and were prepared to use oral appliances for longer
period of time 12. Varieties of oral appliances are used for
treating OSA, and are all quite effective 13. It is important to
present oral appliances for mandibular advance as treatment
modality to both patients suffering from OSA and medical
practitioners treating them.

The aim of this study was to examine effectiveness of
oral appliances for mandibular advance (Thornton adjustable
positioner – TAP) in treating mild to moderate OSA.

Methods

A total of 15 patients (ten men and five women) were in-
cluded in this study. All of the patients were diagnosed with
mild or moderate obstructive sleep apnea by sleep medicine
specialist during nocturnal polysomnography (Stardust II
Sleep Recorder, Philips Respironics, Amsterdam, The Neth-
erlands) using a standard method 14. All the patients had an
apnea  hypopnea index (AHI) > 10. Before enrolling in the
study dental exam was performed. All of the patients were
found to have 10 periodontally healthy teeth needed to ade-
quately wear the oral appliance. In addition, none of them was
found to suffer from craniomandibular dysfunctions. Oral ap-
pliances were custom made for each patient (Figure 1).

After taking the impressions maximal lower jaw ad-
vancement was determined. Using specially designed bite

registrator (Figure 2) occlusal impressions were taken in
protrusive position at 50% of maximum mandibular ad-
vancement.

Fig. 1 – Thornton adjustable positioner (TAP) oral appliance
for mandibular advance

Fig. 2 – Bite registrator

This position was described comfortable by the pa-
tients. Before receiving appliances patients were given rub-
ber spatulas to chew on for a period of one week to accom-
modate temporomandibular joints to protrusive position of
the lower jaw (Figure 3). After receiving oral appliances pa-
tients were given instructions not to sleep on their backs and
avoid alcohol consumption during the study, as these are the
factors that can contribute to symptoms progression 15.

Fig. 3 – Chewing spatula

During observational period that lasted for 6 months,
follow-up exams were conducted on the first, third and sixth
month. At the beginning of the observational period and at
the follow-ups patients were asked to fill questionnaires for
subjective assessment of the frequency and intensity of
snoring, and sleepiness index, designed by the author spe-
cifically to help access treatment success, already used in
previous study 12. The sleepiness index contained 6 ques-
tions: 1) “Do you wake up rested in the morning?”; 2) “Does
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the sleep invigorate you?”; 3) “Do you continuously wake up
during night sleep?”; 4) “Do you have trouble performing
your daytime activities due to sleepiness”; 5) “Do you ever
fall asleep while waiting at the doctors, bank etc.?”; 6) “Do
you regularly take naps during the day?”. The answers for
each question were graded from 0 to 4, 0 being with no
symptoms or problems at all, while 4 being fully expressed
symptoms or problems. Scores were designed in the way that
0–10 points meant normal range, 10–12 borderline and 12–
24 abnormal. Also, data about snoring and quality of life was
gathered from participants’ partners. At the end of observa-
tional period patients had once again undergone polysom-
nography, and AHI values were recorded.

Success of the treatment was defined according to rec-
ommendations of American Academy of Sleep Medicine.
Complete success of the treatment was defined as reduction
in AHI index to  5 with the resolution of symptoms, while
partial success was defined as improvement in symptoms and

reduction of AHI index for more than 50% compared to
baseline measurement but AHI remaining  5. Treatment
failure was defined as ongoing clinical symptoms with AHI
reduction less than 50% compared to the baseline. Severity
of OSA was defined based on the AHI: mild from 5 to less
than 15, moderate from 15 to 30 and severe over 30 apneic
episodes per hour of sleep 16.

Data were analyzed using a statistical package (SPSS
version 17.0, SPSS Inc. Chicago, IL, USA). Paired t-tests
were used to compare AHI values before and after the treat-
ment and daytime sleepiness index before the treatment and
after 1, 3 and 6 months within the group. A p-value of < 0.05
was used to assign statistical significance for all tests. All de-
scriptive statistics are presented as mean ± SD.

Results

All of the patients involved in the study completed the
protocol. The average age of the patients was 49 (SD ± 7),
and there was no statistical difference in age between male
and female participants. Baseline AHI measurements were
between 15 and 28 apnea/hypopnea episodes per hour (h-1)
(average 20.87 ± 3.64) with no statistical significance be-

tween genders. Average protrusion value was 5.46 mm (SD
± 1.06). TAP appliance was well tolerated by all of the pa-
tients, with three of them reported transient excessive sali-
vation. On the first follow-up patients and their partners re-
ported substantial reduction in symptoms, 80% of the pa-
tients snored less, 73% slept better. After the third month
these percentages raised, and on the second follow-up all of
the patients reported improvement in sleeping quality and
decline in snoring. In addition, the patients were quite com-
fortable wearing oral appliances. The baseline sleepiness
index results showed abnormal results regarding daytime
sleepiness, and sleep quality with average value of 17.3
(SD ± 2.4), without statistical significance between male
and female patients. A statistically significant difference
was observed between the values for baseline sleepiness
index measurement and measurements after the first, third
and sixth month (p < 0.05), but not between follow-ups
(Figure 4).

Also, the AHI values after observational period were
significantly lower than baseline (p < 0.05), averaging 6.1 ±
3.5 (Table 1). No difference could be observed regarding
gender. In seven patients a complete treatment success was
achieved, partial success in seven patients and treatment fail-
ure was reported for only one patient. All of the patients re-
ported that they were abiding by the instructions regarding
alcohol consumption and sleeping on their side.

Discussion

A complete therapy success was recorded in 7 out of 15
(47%) patients who participated in the study. In addition to 7
patients with partial success rate, 14 out of the 15 patients in-
cluded in the study reported substantial improvement in their
condition and regression if not elimination of symptoms.
Treatment failure was recorded in only one patient, but with
noticeable subjective improvements. Subjective parameters
regarding the success of the treatment show that all of the par-
ticipants in the study slept better, snored less, and functioned
more efficiently during the day, thus improving their quality of
life. These findings should be used with caution, as any sub-
jective data should be. Data regarding sleepiness index showed

Fig. 4 – Daytime sleepiness index values
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an improvement and reduction in the values, showing the re-
duction of daytime sleepiness, and related problems. These re-
sults correspond with the findings in other studies 17, 18. It is
important to emphasize that patients were comfortable wearing
oral appliances, without any noticeable side effects.

The proper diagnose of obstructive sleep apnea is very
important, if we are to prevent risks associated with this con-
dition. Snoring is one of the main symptoms of OSA. Every
patient that suffers from OSA snores, but not everyone who
snores suffers from OSA. Patients should be properly in-
formed about the symptoms, risks and treatment modalities
of OSA. Oral appliances are proven to reduce collapsibility
of upper airways, thus reducing objective and subjective
symptoms of OSA 19. They are also very comfortable, practi-

cal and affordable comparing to CPAP, not to mention sur-
gery.

Conclusion

Oral appliances use is very common in the world and
should not be discarded. Oral appliances are not novelties,
but proven and efficient treatment for people suffering from
mild or moderate obstructive sleep apnea, and should be used
accordingly. Oral appliances use is safe and very well toler-
ated, and ought to be offered to patients with OSA.

Acknowledgments

The authors thank Laza Skrobi  for technical assistance
in this study.

R E F E R E N C E S

1. American Academy of Sleep Medicine. The international classifica-
tion of sleep disorders. 2nd ed. Westchester, IL,USA: American
Academy of Sleep Medicine; 2006.

2. Young T, Palta M, Dempsey J, Skatrud J, Weber S, Badr S. The oc-
currence of sleep-disordered breathing among middle-aged
adults. N Engl J Med 1993; 328(17): 1230 5.

3. Davies RJ, Stradling JR. The epidemiology of sleep apnoea. Tho-
rax 1996; 51(Suppl 2): S65–S70.

4. Risser MR, Ware JC, Freeman FG. Driving simulation with EEG
monitoring in normal and obstructive sleep apnea patients.
Sleep 2000; 23(3): 393 8.

5. Terán-Santos J, Jiménez-Gómez A, Cordero-Guevara J. The associa-
tion between sleep apnea and the risk of traffic accidents. Co-
operative Group Burgos-Santander. N Engl J Med 1999;
340(11): 847 51.

6. Guidry UC, Mendes LA, Evans JC, Levy D, O'Connor GT, Larson
MG, et al. Echocardiographic features of the right heart in
sleep-disordered breathing: the Framingham Heart Study. Am
J Respir Crit Care Med 2001; 164(6): 933 8.

7. D'Alessandro R, Magelli C, Gamberini G, Bacchelli S, Cristina E,
Magnani B, et al. Snoring every night as a risk factor for myo-
cardial infarction: a case-control study. Br Med J 1990;
300(6739): 1557 8.

8. Yaggi KH, Concato J, Kernan WN, Lichtman JH, Brass LM,
Mohsenin V. Obstructive sleep apnea as a risk factor for stroke
and death. N Engl J Med 2005; 353(19): 2034 41.

9. Kribbs NB, Pack AI, Kline LR, Smith PL, Schwartz AR, Schubert
NM, et al. Objective measurement of patterns of nasal CPAP
use by patients with obstructive sleep apnea. Am Rev Respir
Dis 1993; 147(4): 887 95.

10. Lim J, Lasserson TJ, Fleetham J, Wright J. Oral appliances for ob-
structive sleep apnoea. Cochrane Database Syst Rev 2004; (4):
CD004435.

11. Cistulli PA, Gotsopoulos H, Marklund M, Lowe AA. Treat-
ment of snoring and obstructive sleep apnea with man-

dibular repositioning appliances. Sleep Med Rev 2004; 8(6):
443 57.

12. Tihacek-Sojic L, Andjelkovic M, Milic-Lemic A, Milosevic B. The ef-
fectiveness of oral appliances in elderly patients with obstruc-
tive sleep apnoea treated with lorazepam - a pilot study. J Oral
Rehabil 2012; 39(10): 785 90.

13. Ferguson KA, Cartwright R, Rogers R, Schmidt-Nowara W. Oral ap-
pliances for snoring and obstructive sleep apnea: a review.
Sleep 2006; 29(2): 244 62.

14. Rechtschaffen A, Kales A. A manual of standardized terminology,
techniques and scoring system for sleep stages of human sub-
jects. Los Angeles (CA): National Institutes of Health; 1968.

15. Young T, Skatrud J, Peppard PE. Risk factors for obstructive
sleep apnea in adults. JAMA 2004; 291(16): 2013 6.

16. Flemons WW, Buysse D, Redline S, Pack A, Strohl KP, Wheatley J,
et al. Sleep related breathing disorders in adults: recommenda-
tions for syndrome definition and measurement techniques in
clinical research. The Report of an American Academy of
Sleep Medicine Task Force. Sleep 1999; 22(2): 667–89.

17. Barnes M, Mcevoy DR, Banks S, Tarquinio N, Murray CG, Vowles
N, et al. Efficacy of positive airway pressure and oral appliance
in mild to moderate obstructive sleep apnea. Am J Respir Crit
Care Med 2004; 170(6): 656 64.

18. Gotsopoulos H, Chen C, Qian J, Cistulli PA. Oral appliance ther-
apy improves symptoms in obstructive sleep apnea: a ran-
domized, controlled trial. Am J Respir Crit Care Med 2002;
166(5): 743 8.

19. Ng AT, Gotsopoulos H, Qian J, Cistulli PA. Effect of oral appli-
ance therapy on upper airway collapsibility in obstructive sleep
apnea. Am J Respir Crit Care Med 2003; 168(2): 238 41.

Received on November 29, 2012.
Revised on February 28, 2013.
Accepted on March 11, 2013.
OnLine-First February, 2014.


