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Short-term efficacy of mandibular advancement 

splint in treatment of obstructive sleep 

apnea-hypopnea syndrome

Calliandra Moura Pereira de Lima1, Laurindo Zanco Furquim2, Adilson Luiz Ramos3 

Objective: The aim of the present study was to determine the short-term efficacy of treatment for snoring and ob-
structive sleep apnea-hypopnea syndrome (OSAHS) using a mandibular advancement splint. Methods: The sample 
comprised 20 patients (13 men and 7 women; mean age = 48 years; mean body mass index = 27.07) with OSAHS. 
Polysomnograms were performed before and 60 days after mandibular advancement splint therapy. Results: There 
was a significant reduction in the apnea-hypopnea index (AHI) following treatment (mean pretreatment AHI = 20.89 
± 17.9 versus mean posttreatment AHI = 4.43 ± 3.09) (p < 0.05). The snoring reduced and the sleep efficiency im-
proved, as registered by polysomnograms (p<0.05). Conclusions: The sleep quality improved in patients using man-
dibular advancement splint. Further studies evaluating long-term effects are needed. 
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Objetivo: verificar a eficácia e aceitação do tratamento de ronco e da SAHOS por meio de aparelho intrabucal. 
Métodos: a amostra foi composta de 20 pacientes de ambos os sexos (13 homens e 7 mulheres) que apresentavam 
SAHOS, com média de idade de 48 anos, e índice de massa corporal (IMC) médio de 27,07. Foram realizadas polis-
sonografias pré- e pós-tratamento (60 dias) em todos os pacientes, e os sinais e sintomas foram analisados por meio 
de exame clínico após o uso de splint. Resultados: houve uma redução significativa do índice de apneia e hipopneia 
(IAH = 20,89 ± 17,9/hora) registrado no pré-tratamento, em comparação ao registrado durante o uso do aparelho intrabu-
cal (IAH = 4,43 ± 3,09/hora). A roncopatia, a eficiência do sono e o índice de saturação de oxigênio também mostraram 
melhoras e, consequentemente, a sonolência diurna, o cansaço e a irritabilidade diminuíram. Conclusões: apesar de 
algum desconforto relatado, houve boa aceitabilidade do aparelho por 60% dos pacientes, havendo melhora na quali-
dade do sono. Torna-se necessário um acompanhamento em médio e em longo prazo desses pacientes, com vistas ao 
ronco, à apneia do sono e aos efeitos colaterais decorrentes dessa modalidade de tratamento.

Palavras-chave: Síndromes da apneia do sono. Ronco. Polissonografia.
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IntroductIon
Snoring and sleep apnea stand out among the 

84-catalogued diseases related to sleep disorders, 
affecting 10% of the population worldwide. More 
than 15 million Brazilians snore. With regard to sex, 
the proportion of men to women is 10:1, as men are 
more prone to the buildup of fat in neck and ab-
dominal region16.

Sleep is essential to the homeostasis and restoration 
of the organism, including the central nervous system. 
Sleep is a dynamic physiological process involving the 
loss of consciousness and inactivation of the voluntary 
musculature, and is reversible through the effect of 
stimuli (tactile, auditory, somatosensory).9

Obstructive sleep apnea is a chronic, progressive 
respiration disorder involving the periodic interrup-
tion of breathing during sleep.28 This condition is 
characterized by the apposition of the tongue and soft 
palate on the lateral and posterior walls of the oro-
pharynx, causing the collapse of these structures. The 
reduction in or complete absence of airflow varies 
with the severity of the obstruction, normally occur-
ring from 5 to 10 seconds as well as 5 to 10 times dur-
ing sleep. Once the individual becomes hypoxemic, 
he/she awakens and the airways become unblocked. 
The individual then falls asleep again and the event is 
repeated. The repetitive effort to maintain air passing 
through the airways causes a 30% increase in volume 
and flaccidity of these structures.27

Snoring is defined as an inspiratory noise caused 
by friction of the soft tissues of the oropharynx due to 
partial obstruction of the upper airways. It is estimat-
ed that 35% of habitual snorers can develop obstruc-
tive sleep apnea-hypopnea syndrome (OSAHS).10 
The main etiological factors of OSAHS are muscle 
hypotonicity (due to alcohol, drugs, muscle relaxants, 
sedentary lifestyle, ageing and mouth breathing), obe-
sity (increase in adipose tissue in the upper torso and 
cervical region), increased volume of respiratory se-
cretion, hypertension, hypertrophy of the tonsils and 
uvula, dorsal decubitus position during sleep, retrog-
nathia and macroglossia.7,9,10,11,27

OSAHS is considered a public health problem 
due to the related cardiovascular problems and the 
risk of work-related and traffic accidents stemming 
from daytime sleepiness and consequent mistakes 
when making decisions. OSAHS is also related to 

a poor quality of life, with the deterioration of neu-
rocognitive aspects and subsequent negative reper-
cussions on family/social relations and intellectual/
professional production.9

Depending on the severity of the condition, treat-
ment can range from behavior modification to sur-
gical procedures.7,23 Behavior modification includes 
sleep posture, weight loss, the suspension of alcohol 
and sedatives, and sleep hygiene.7,9,22 Patients who 
sleep in a dorsal decubitus position snore more loudly 
and experience a worsening in apnea events. This is 
due to the posterior movement of the dorsum of the 
tongue, soft palate and palatine uvula, thereby causing 
obstruction. It is therefore recommended that patients 
sleep in the lateral decubitus position.9,16,22 Sleep hy-
giene consists of healthy attitudes and practices aimed 
at promoting continuous, efficient sleep, leading to 
a reduction in daytime sleepiness. Such practices in-
clude regular times for going to sleep and waking up, 
regular physical exercise (but not close to bedtime), 
light eating with a minimal interval of two hours prior 
to sleep, avoiding substances with caffeine and/or nic-
otine at least four hours prior to sleep, limiting the use 
of alcohol to the minimum and adapting the environ-
ment to favor restful sleep by avoiding incompatible 
activities, such as watching television, snacking and 
using the telephone.9,27

Intraoral mandibular advancement appliances to 
treat primary snoring problems and mild OSAHS 
are derived from functional orthopedic appliances, 
which are used in the treatment of retrognathia in 
patients in growth phase.7-11,23,24,25 These appliances 
have been employed as a treatment alternative for 
patients with moderate to severe sleep apnea who are 
intolerant to the use of continuous positive airway 
pressure (CPAP).1,2,7-13,21,23,24,25

This study focused in short-term efficacy and ac-
ceptance of a mandibular advancement splint (intra-
oral appliance) as an aid in the treatment of snoring 
and obstructive sleep apnea-hypopnea syndrome.

MEtHodS
The present study received approval from the 

Ethics Committee of the State University of Mar-
ingá (UEM/Brazil) and all subjects signed terms 
of informed consent agreeing to participate in the 
study. The sample was selected from 30 patients 
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who sought treatment of snoring and sleep apnea 
between June 2006 and June 2007 at Dental Press 
Educational Center (Maringá/PR, Brazil). Seven 
were excluded due to excessive tooth loss leading 
to difficulty in adapting the splint, active periodon-
tal disease, craniofacial disorders, upper airways ob-
struction or systemic disease. Three patients aban-
doned treatment one day after the installation of the 
appliance, reporting considerable discomfort. Thus, 
the sample consisted of 20 patients between 32 and 
60 years of age (mean = 48 years), 13 of whom were 
male (65%) and 7 were female (35%). Either the 
participants themselves or their spouses (which was 
more frequently the case) reported snoring or inter-
rupted breathing during sleep.

All patients underwent polysomnography prior 
and 60 days after installation of the mandibular ad-
vancement splint (nighttime use). All exams were 
obtained from Neuromap 40i equipment (Neurotec, 
Itajubá-MG, Brazil) over an average of seven hours. 
Polysomnograms recorded AHI, snoring events, 
sleep efficiency, minimal oxygen saturation and 
heart arrhythmia.

Body mass index (BMI) was also recorded before 
and after polysomnograms.

The mandibular advancement splint used in-
cluded an advancement tube-pin system (modified 
removable MPA, Coelho Filho, 1995).6,23 The tube-
pin connects the upper and lower plates to promote 
the forward movement of the mandible. Intermaxil-
lary elastic bands (1/8-in) were placed on the hooks 
of the acrylic plates for better fixation of the man-
dible in a more forward position (Figs 1, 2 and 3).

The acrylic plates were limited to an average of 3 mm 
of functional free space to avoid neuromuscular 

discomfort.9,11 The appliances were constructed 
with the greatest possible mandibular advancement 
of each patient without discomfort.

The Wilcoxon test was used to compare pre and 
posttreatment findings, at 5% significance level.

rESuLtS
Table 1 shows comparison between AHI results 

at pre and post-advancement splint therapy exams. 
Table 2 demonstrates snoring recorded at pre and 
post-therapy evaluations. Table 3 presents BMI, 
minimum O2 saturation and sleep efficiency at the 
two experimental times. Table 4 shows arrhythmia 
records before and after splint therapy.

dIScuSSIon
As reported in the literature,5,8,12,13,17,18,19,21,25,26,28,29 

the mean apnea-hypopnea index (AHI) reduced sig-
nificantly among the patients in the present study, 
that underwent intraoral splint therapy (mandibu-
lar advancement device). Mean AHI reduced from 
20.89 ± 17.9/hour to 4.43 ± 3.09/hour.

Efficacy of mandibular advancement splint therapy 
has been related to AHI reduction. In mild to moderate 
OSAHS the treatment success using intraoral devices 
could range from 80 to 90%. However, in severe cases 
this kind of therapy successfully treats 50 to 60%, with 
partial efficacy.7 The present study corroborates those 
data. After treatment, 15 patients had no apnea or less 
than 5/hour, four had mild apnea (5 to 15/hour) and one 
had moderate apnea (15 > AHI < 30/ hour) (p < 0.05). 
Among those patients who presented severe OSAHS in 
pretreatment phase (n = 5), two went to mild after treat-
ment, one went to moderate, and two were considered 
successfully treated (AHI < 5). 

Figure 1 - Mandibular advancement splint used. Figure 2 - Frontal intraoral view of mandibular 
advancement splint.

Figure 3 - Lateral intraoral view of mandibular ad-
vancement splint.
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AHI pretreatment posttreatment significance

X ± SD 20.89 ± 17.46 4.43 ± 3.09 *

Absent (AHI < 5) (n) 0 15 *

Mild (5 > AHI < 15) (n) 9 4 *

Moderate (15 > AHI < 30) (n) 6 1 *

Severe (AHI > 30) (n) 5 0 *

Table 1 - Pretreatment and posttreatment mean apnea-hypopnea index (AHI), 
and level of severity distribution.

* p < 0.05.

Table 2 - Pretreatment and posttreatment snoring severity.

* p < 0.05.

Snoring pretreatment posttreatment significance

Absent (n) 0 6 *

Mild (n) 4 13 *

Moderate (n) 9 1 *

Severe (n) 7 0 *

Total (n) 20 20

Table 3 - Mean and standard deviation of pretreatment and posttreatment 
BMI, minimum SO

2
 and sleep efficiency.

* p < 0.05.

pretreatment posttreatment

 X ± SD X ± SD p

BMI 27.07 ± 4.49 27.65 ± 4.33 0.109 (ns)

SO
2

84.3 ± 9.33 92.75 ± 2.4 0.009 (ns)

Sleep efficiency (%) 83.58 ± 7.58 88.13 ± 4.45 0.033*

Table 4 - Presence of pretreatment and posttreatment heart arrhythmia.

Arrhythmia pretreatment posttreatment significance

Yes (n) 3 0 n.s.

No (n) 17 20 n.s.

Total (n) 20 20

Among those patients who presented moderate 
OSAHS before treatment (n = 6), two presented mild 
and four presented AHI less than five after treatment. 
All patients presenting mild OSAHS before treatment 
(n  =  9) were considered treated after the use of man-
dibular advancement splint.

In the present study the severity of the snoring 
reduced significantly, as documented by the poly-
somnograms, which revealed the absence of snoring 
in 6 patients (30%), while 13 exhibited mild snoring 
(65%) and only 1 patient exhibited moderate snor-
ing (5%) (p < 0.05). Snoring could remain at some 
level although AHI reduces.7,13

Saturated O2 went from 84.3 ± 9.33 to 92.75 ± 2.4, 
however with no statistical significance (p >0.05). The 
quantitative sleep efficiency improved from 83.58 ± 7.58 
to 88.03 ± 4.45 (p < 0.05). There were no significant 
changes in BMI. Three patients exhibited pretreatment 
heart arrhythmia, whereas no patients exhibited heart 
arrhythmia during the post-treatment polysomnogram, 
although this data were not statistically significant. In 
general, those data confirm the benefits of related AHI 
reduction by using intraoral appliance.

It was reported that mandibular advancement appli-
ance prevent the collapse of the upper airways during 
sleep by maintaining the mandible in a protrusive po-
sition, exerting extrusive forces and lingual movement 
on the upper anterior teeth, and mesial and vestibular 
movement on the lower anterior teeth, with significant 
long-term occlusal changes.14,15,20 It was also reported 
that the use of a mandibular advancement appliance 
alters the configuration of the upper airways, with a 
decrease in the length of the palate and an increase in 
the area of the pharynx, likely due to a loss of edema 
caused by snoring and repetitive apnea events.3,4



© 2013 Dental Press Journal of Orthodontics Dental Press J Orthod. 2013 May-June;18(3):118-23122

Short-term efficacy of mandibular advancement splint in treatment of obstructive sleep apnea-hypopnea syndromeoriginal article

six years are unknown, periodic clinical and radiographic 
exams are required to monitor the effects, which are at 
times beneficial and other times harmful, depending on 
facial pattern and pretreatment occlusion.

It is suggested that clinicians should be cautious in 
dental practice when treating patients with apnea using 
oral appliances if they have an ample anteroposterior air-
way and alteration in weight during treatment.17

Despite the positive results found in the present study, 
follow-up of these patients is necessary for determining 
long-term results regarding the snore and sleep apnea and 
side effects stemming from treatment.

concLuSIonS
Sleep quality improved in patients using mandibular 

advancement splint, but further studies evaluating long-
term effects are needed.

Although some dental alterations and other side ef-
fects may be undesirable in certain patients, the effec-
tive treatment of a life-threatening condition, such as 
OSAHS, is believed to supersede the maintenance of 
referential occlusion. Even in the presence of large dental 
movements, interruption of the treatment with an oral 
appliance should only occur when the patient accepts 
another treatment modality, such as continuous positive 
airway pressure equipment for the upper airways.7,8,14,15

Patients who require treatment for OSAHS are 
generally over 40 years of age, which is when peri-
odontal disease begins to become aggravated. Thus, 
prospective studies involving a detailed periodontal 
evaluation are needed to determine a possible pre-
dicting factor of dental movement.14

As an oral appliance for the treatment of OSAHS is a 
life-long approach and the consequences of its use beyond 
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