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ORIGINAL ARTICLES

Study Objective: Mandibular advancement devices have been used to efficiently treat mild to moderate obstructive sleep apnea by 
effecting a forward positioning of the tongue- mandible complex and a resultant increase in oropharyngeal volume. These devices are 
essentially tooth anchored and hence, work well in dentate patients. However, it is difficult to anchor such devices in an edentate mouth. 
This clinical study presents a case series on use of complete dentures modified to function as mandibular advancement device.
Methods: Ten edentulous OSA patients (8 male and 2 female, aged 61 ± 4 years; BMI 22 ± 5; AHI 15-30) who volunteered and 
provided written informed consent were included in the study. All of them were provided with complete dentures, and after 1 month 
of comfortable wear and attaining optimum function, the prosthesis was modified to serve alternatively as a mandibular advancement 
device. Use of complete dentures as MAD was recorded separately. Five variables were assessed preoperatively and after 6 months of 
wearing the modified mandibular advancement device. The variables were: sleep efficiency, apnea-hypopnea index, oxygen desaturation 
events/h, mean O2 saturation, and snoring index. Overnight polysomnography was done to evaluate the sleep variables preoperatively 
and after 6 months of wearing the modified mandibular advancement device.
Results: A significant decrease in apnea-hypopnea index (AHI) from 22.5 preoperatively to 4.8 postoperatively (p = 0.005) and snoring 
index from 7.9 preoperatively to 2.1 postoperatively (p = 0.005) was observed after 6 months of use of the modified oral appliance. Sleep 
efficiency increased from 62.55% preoperatively to 73.20% postoperatively (p = 0.005).
Conclusions: The results indicate that within the limits of the present study, this specific MAD can be effective in reducing sleep apnea 
by lowering the AHI, reducing snoring and oxygen desaturation events/h and increasing sleep efficiency.
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Obstructive sleep apnea (OSA) syndrome is a serious 
medical condition that affects substantial number of 

individuals. The worldwide OSA prevalence rates in adults 
ranges between 3.5% to 27%.1,2 In India, its prevalence ranges 
between 3% and 28% in men and 2.2% and 16% in women.3-5 
It is characterized by a disruption of normal sleep architecture 
due to partial or complete obstruction of the respiratory airflow. 
Airflow obstruction leads to a reduction of blood oxygen satu-
ration, also known as hypoxemia. This produces an arousal in 
an attempt to reopen the airway. Recurrent arousals disrupt 
the sleep architecture, diminish the quality of sleep, and cause 
excessive daytime somnolence. These features have a delete-
rious effect on the quality of life and state of health of affected 
individuals.6

Studies suggest that edentulism worsens sleep apnea.7-9 Loss 
of vertical dimension of occlusion causes reduction of the lower 
facial height and rotation of the mandible. Sleeping without 
dentures may be associated with a significant increase in the 
AHI.7 The lack of a vertical stop facilitates an overclosure of the 
maxillomandibular system and an upper airway collapse. Even 
in a patient using complete dentures, the vertical dimension of 
occlusion worsens continuously because of bone resorption.2

During the last two decades, there has been increased interest 
in oral appliance (OA) as a treatment modality for OSA. The 
OA is used during night; it protrudes the mandible and thereby 
opens the airway. The oral appliance is easy to use as it does not 

require electrical power and does not make any noise; crossover 
studies have shown that patients prefer OA therapy to CPAP, 
which leads to good compliance.

Oral appliances can either be prefabricated or custom made. 
Custom-made mandibular advancement devices (MADs) are 
fabricated on dental casts of the patient. All MADs have been 
developed for dentate patients in whom the remaining denti-
tion provides anchorage and stability to the device. Only tongue 
retaining devices (TRD) have been recommended for edentate 
patients.10-12 Earlier clinical studies on the use of dentures for 
the treatment of OSA13-15 have not reported data on mandibular 
advancement. This clinical study presents a case series on use of 
complete dentures modified to function as MAD.

METHODS

The present study was conducted in the Department of Prosth-
odontics, Saraswati Dental College & Hospital, Lucknow, in 
collaboration with Department of Pulmonary Medicine, King 
George’s Medical University, Lucknow. Prior approval of the 
Institutional ethical committee had been obtained.

Ten edentulous OSA patients (8 male, 2 female, age 61 ± 4 
years; BMI 22 ± 5; AHI 15-30), who volunteered and provided 
written informed consent were included in the study. A provi-
sional selection of patients was based on subjective evaluation 
of symptoms, according to the Epworth Sleepiness Scale and the 
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Berlin Questionnaire. Such patients were subjected to overnight 
polysomnography to confirm their actual status before being 
included as study subjects. Five variables were assessed preop-
eratively and after 6 months of wearing the modified MAD. 
These variables were: sleep efficiency, AHI, oxygen desaturation 
events/h, mean O2 saturation, and snoring index.

For recording sleep efficiency, AHI, oxygen desaturation 
events/h, limb movement and mean O2 saturation, overnight 
polysomnography was performed twice (preoperatively and 
after 6 months of wearing the appliance).	

Overnight polysomnography sleep study (S-7000, Cogent 
technologies, EMBLA System Inc) included electroencephalo-
grams (EEG); (C3-A2, C4-A1, O2-A1, O3-A2), bilateral electro-
oculogram (ROC, LOC), chin and leg electromyogram (EMG), 
nasal airflow, thoracic and abdominal movements, electrocar-
diogram (ECG), O2 saturation measurement by finger pulse 
oximeter, and body position recorders. Apnea-hypopnea index 
(AHI) was calculated with the help of Somnologica Studio soft-
ware. The apnea episodes were defined as complete cessation 
of airflow ≥ 10 s, and hypopnea was defined as ≥ 50% reduc-
tion in oronasal airflow accompanied by a reduction of ≥ 4% 
oxygen saturation calculated by pulse oximetry. AHI was deter-
mined by the frequency of these events per hour during sleep 
time based on the results of the overnight polysomnography. 
Recorded polysomnographic data were cross checked manually 
for scoring of sleep stages, apneas, and hypopnea events.

For grading of snoring intensity, the bed partner snoring 
evaluation index tool was used (Figure 1). As the sample size 
was small a nonparametric assessment plan was adopted. Data 
were analyzed using SPSS Version 15.0. Wilcoxon signed rank 
test was used to evaluate before-after changes. A p value < 0.05 
indicated statistically significant difference.

Complete Denture Prosthesis Modified To Function 
as a Mandibular Advancement Device

Maxillary and mandibular complete dentures were fabri-
cated by the conventional standard procedure. With the maxil-
lary denture in the patient’s mouth, facebow records were 
taken and transferred onto the Hanau “wide vue” articulator. A 
3-mm thick wax interocclusal record was made and maximum 
protrusive jaw movement was done, as dictated by the condylar 
guidance path. The mandibular denture was mounted on 
the articulator using the wax record. The wax record was 

removed and the centric lock of the articulator was fixed at 
70% of maximum protrusion.16 Next, the heat cure soft liner 
(Permasoft) was added on the occlusal surface from the first 
premolar up to the second molar. The articulator was closed 
and the soft liner was allowed to set. The soft liner wafer was 
then cured, and thereafter the entire assembly (the maxillary 
and mandibular dentures and the soft liner wafer) was removed 
from the articulator. A hole was drilled at the first molar 
region on the intaglio surface of maxillary denture bilaterally, 
passing through the soft liner wafer up to the occlusal surface 
of mandibular denture, such that the two could be engaged 
securely. The soft liner wafer was fixed to the maxillary and 
mandibular denture using brass screws passing through the 
hole. This was done so that dentures could provide the func-
tion of mastication by removing the wafer during the daytime 
and then function as a mandibular advancement prosthesis by 
placing the wafer and tightening it with screws during sleep at 
night. The wafer engaged the posterior occlusion and created 
an interarch anterior space, which facilitated unobstructed 
inspiration even during sleep. The 3-piece modified mandib-
ular advancement device (maxillary and mandibular dentures 
with soft liner wafer in between), was inserted and adjusted 
intraorally. The patient was provided with a brass mini-screw-
driver and was instructed on how to screw the denture and 
soft liner wafer during night and to unscrew it during daytime 
(Figures 2-8).

RESULTS

A significant decrease in AHI from 22.5 preoperatively to 4.8 
postoperatively (78.67%), snoring index (from 7.9 preopera-
tively to 2.1 postoperatively [73.42%]) and oxygen desaturation 
events/h (from 18.84 preoperatively to 5.04 postoperatively) was 
observed after 6 months of wearing the modified oral appliance. 
Sleep efficiency increased from 62.55% preoperatively to 73.20% 
postoperatively. However, there was no statistically significant 
improvement in mean O2 saturation event (p value > 0.05; 
Table 1). For a mean change of 10.65 units with a pooled stan-
dard deviation of 6.49 units, the power of test was 100%.

Figure 1—The snoring index Figure 2—Maxillary denture with hole at 1st molar 
region
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Figure 3—Corresponding hole in the mandibular 
denture

Figure 4—Mandibular denture with soft liner wafer

Figure 5—The screw used to immobilize the 
denture and the soft liner wafer during night.

Figure 6—Intanglio surface of maxillary denture 
showing the position of screw

Figure 7—The 3-unit modified MAD appliance.
Figure 8—The intraoral view of modified 
mandibular advancement device.
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DISCUSSION

The present study found the use of complete dentures with 
modifications to be an effective mandibular advancement 
device for the treatment of obstructive sleep apnea in a sample 
of edentulous patients. The MAD was retained by the eden-
tulous arches and stabilized by screwing on the interocclusal 
wafer with the maxillary and the mandibular dentures, thus 
rendering the three as one composite unit. Placement of the 
wafer between the dentures increased the interarch distance 
(vertically) enough to make the MAD appliance self-retentive 
even at rest. Since the MAD was a mere modified version of 
dentures already in use with no discomfort, no fresh complaint 
of soreness or ulceration was reported. The MAD was prepared 
at 70% of the maximum mandibular protrusion recorded, to 
avoid any possible anterior impingement of the glenoid fossae 
by the condyles as done by Keyf et al.16 Since the appliance was 
an altered form of a well-adjusted dental prosthesis, the patients 
did not report any discomfort. However, in certain cases, altered 
maxillomandibular relationship (due to mandibular advance-
ment) may lead to impingement of dental prosthesis in newer 
areas and cause fresh denture soreness. In this event, such spots 
must be identified and the denture suitably modified to prevent 
any impingement. Further, since the denture prosthesis is being 
worn by the patient both during day and night, intaglio surface 
hygiene is of critical value and the patient must be suitably 
counselled on denture hygiene procedures. Increased vertical 
separation of the maxilla and the mandible when the dentures 
are used as MAD may cause initial discomfort, which is easily 
overcome by the patient in a couple of days.

The reason for setting the age limit of 61 ± 4 years for the 
study population was the higher chance of central sleep apnea 
in patients over this age, which could have otherwise provided 
false results. Gender distribution in the study was 80% men and 
20% women. OSA is 3 to 4 times more prevalent in men than 
women, which may be related to differences in sex hormones 
and preferential fat distribution in women in the subcutaneous 
tissue of hips and thighs, with less deposition in the neck, in 
contrast to men.17,18

The efficacy of MAD in the treatment of edentulous patients 
with OSA has been reported in previous studies. In a study 
by Arisaka et al. comprising 34 OSA patients (AHI ≥ 5), the 
mean AHI in patients sleeping with dentures was lower than 
that of those without dentures (13.3 ± 10.0 versus 17.7 ± 14.6, 
p = 0.022).13 The result showed that 70% of the individuals 
showed marked improvement in AHI after wearing dentures. 

However, this study did not show the effect of denture advance-
ment on sleep variables.

Erovigni et al. showed by cephalometric evaluation that 
wearing denture induces modifications in the position of the 
tongue, of the jaw, and of the pharyngeal airway space that can 
favor the reduction of apnea episodes.19

Recently, a few studies have shown that oral appliances could 
be used in partially and totally edentulous patients with OSA.20 
Giannasi et al. applied an adjustable MAD on a maxillary eden-
tulous patient with a dentate mandible.21 They reported a sharp 
decrease in AHI from 18.0 to 2.2/h. Nayar and Knox22 reported 
some advantages of an individually fabricated MAD on a totally 
edentulous patient with OSAS. They reported improvement of 
patient compliance based on subjective data (such as patient 
history) without polysomnography. Kurtulmus and Cotert 
fabricated a combination of TRD and MAD for a totally eden-
tulous patient.23

CONCLUSION

The results indicate that within the limits of the present study, 
this specific MAD is effective in reducing sleep apnea by 
lowering the AHI and reducing snoring and oxygen desatura-
tion events/h in a significant way along with improvement in 
sleep efficiency. The MAD has been well tolerated by all patients.
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