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Purpose: Mandibular advancement device (MAD) is widely recognized as an important treat-
ment option for obstructive sleep apnea (OSA) and is readily accepted than any other treatment 
options owing to its simplicity and ambulatory nature. At this time, there are a multitude of 
MAD designs and their efficacies may be influenced by adjustment and retention mechanism. 
The MAD with the anterior connector (anteriorly adjustable mandibular advancement device, 
AAMAD) was newly developed in the Department of Oral Medicine, Dankook University Dental 
Hospital (Cheonan, Korea) and was prescribed for the OSA patients including snoring patients. 
Thus, this study was aimed to objectively investigate the effectiveness of the AAMAD on the 
OSA patients using the self-applied portable device (ApneaLink), and evaluate the treatment 
outcomes among patients with various severity of OSA level. 

Methods: Results of the treatment of fourteen patients (13 male, 1 female) with the AAMAD 
were retrospectively analyzed. Each patient underwent home sleep test before treatment and 
were divided into two groups, i.e., those with mild (apnea-hypopnea index [AHI] ≥5 and <15) 
to moderate OSA (AHI ≥15 and <30) and severe OSA (AHI ≥30). After treatment, home sleep 
test was conducted again and treatment outcomes were compared between mild to moderate 
and severe OSA patients.

Results: Of all patients, 78.6% showed more than 50% AHI reduction. We found a significant 
reduction (85.3%) of AHI in the severe OSA patients. Patients with mild to moderate OSA 
showed the reduced AHI (56.1%).

Conclusions: We concluded that AAMAD is an effective oral appliance for the majority of OSA 
patients.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a highly prevalent 

chronic disease characterized by repetitive complete or par-

tial airway obstruction, oxygen desaturation, and sleep 

fragmentation, together with a constellation of symptoms 

such as snoring, witnessed apneas, and excessive daytime 

sleepiness.1,2) Increasing age, male gender, menopause, obe-

sity, neck circumference, craniofacial abnormalities, and 

upper airway soft tissue abnormalities are well known risk 

factors for OSA.3,4) 

There are several treatment options for the treatment of 

OSA, including continuous positive airway pressure (CPAP) 

as a pneumatic splinting, various surgical approach such 

as uvulopalatopharyngoplasty (UPPP), and advancement of 

genioglossus muscle or mandible.3)

The American Academy of Sleep Medicine (AASM) con-

cluded in a guideline that oral appliances (OAs) for the 

mandibular protrusion (mandibular advancement device, 

MAD) are indicated as a primary treatment option for 
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snoring and mild to moderate OSA and are appropriate 

for whom are unwilling or unable to tolerate CPAP for the 

management of their disease.3) Many clinical studies have 

been demonstrated that MADs which are designed to pro-

trude the mandible and increase the caliber of the airway 

during sleep, preventing airway occlusion are efficacious in 

the treatment of OSA.5) 

Although MADs are less effective than CPAP in reducing 

apnea-hypopnea index (AHI) but they are preferred by more 

patients and are more readily accepted than CPAP owing 

to its simplicity and ambulatory nature.3,5,6) So, OAs such as 

MADs have an important role in the treatment of OSA. 

At this time, there are a multitude of MAD designs with 

various methods of adjustment and retention mechanism 

available on the dental clinics and hence, it is easy to guess 

these differences may contribute to some of the variability 

in the MADs effectiveness.7) 

The MAD with the anterior connector (anteriorly adjust-

able mandibular advancement device, AAMAD) was newly 

developed in the Department of Oral Medicine, Dankook 

University Dental Hospital (Cheonan, Korea) and was pre-

scribed for the OSA patients including snoring patients. The 

primary goal of this study was to objectively investigate 

the effectiveness of the AAMAD on the OSA patients using 

the self-applied portable monitor (ApneaLink; ResMed Ltd., 

Sandiego, CA, USA). A second goal was to compare and as-

sess the treatment outcomes among patients with various 

severity of OSA level. 

MATERIALS AND METHODS

1. Patients
We conducted a retrospective study in fourteen patients 

who had been treated consecutively with the AAMADs 

in the Department of Oral Medicine, Dankook University 

Dental Hospital from 2012 to 2014. Thirteen patients of the 

fourteen patients were men and one was woman. Three of 

the patients had failed CPAP therapy and four of them un-

derwent upper airway surgery including UPPP and tonsil-

lectomy which proved to be ineffective. The inclusion cri-

teria of the subjects include the patients who had AHI of 

5 or greater, and successfully completed in-home portable 

monitoring before treatment and after treatment. AHIs of 

two patients were smaller than 5 using unattended por-

table monitoring in our sleep test but we included them in 

the study subjects because they were already diagnosed as 

mild OSA patients using overnight polysomnography in 

the Department of Neurology, Dankook University Hospital. 

According to the clinical guideline of the AASM, high-risk 

patients for OSA (e.g., patients with the history of conges-

tive heart failure, atrial fibrillation, stroke, uncontrollable 

hypertension and those with obesity) were excluded.3) We 

obtained data regarding patients’ age, sex, height, weight, 

neck circumference, cricomental space as a clinical assess-

ment from the first visit and Epworth sleepiness scale (ESS)8,9) 

for subjective daytime sleepiness was done at the time of 

both pre and post-treatment.

2. The Mandibular Advancement Device and Treatment 
Procedure
OA used in this study was a two-piece, adjustable device 

(AAMAD) (Fig. 1) that advances the mandible. The AAMAD 

is a kind of MAD with separate upper and lower parts and 

these two parts are connected by a socket (female part) on 

the upper and a projection with elliptical bulb (male part) 

on the lower (Fig. 2). Two pieces can be connected into one 

by insertion of a projection with elliptical bulb on the low-

er part to the socket of the upper one. The amount of pro-

trusion was determined by a jackscrew which controls the 

position of the projection on the lower part. Edge to edge 

bite was registered as an initial amount of protrusion. The 

clinician can adjust the amount of mandible advancement 

using a hex key which engage the screw. At the follow-up 

Fig. 1. The oral appliance used in the study (anteriorly adjustable 

mandibular advancement device). 
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appointment, which was typically scheduled 2 to 4 weeks 

subsequent to the insertion of the AAMAD, side effects in-

cluding temporomandibular disorder symptoms were evalu-

ated and if the adverse effects were considered to be neg-

ligible, advancement of the mandible was made until the 

maximum comfortable position was reached. Once the titra-

tion reached the endpoint, the amounts of vertical opening 

and protrusion were measured and the degrees of mandibu-

lar advancement to the patient’s maximum protrusion were 

calculated. 

3. Sleep Test
Each patient underwent unattended portable monitoring 

called the ApneaLink before treatment and after final titra-

tion of the AAMAD. The ApneaLink automatically records 

three-channels of information, i.e., respiration including 

AHI, flow limitation and snoring, oximetry including oxy-

gen desaturation index (ODI) and minimal oxygen satura-

tion, pulse rate from a recorder self-applied with a strap to 

the chest. Wang et al.10) validated this device yielding a sen-

sitivity of 100% and specificity of 87.5% at OSA-defining 

AHI of 10. 

The severity of OSA was determined by the AHI and 

treatment outcomes were determined according the degree 

of improvement in AHI. Patient with more than 50% im-

provement in AHI was regarded as responders.3,11) 

4. Cephalometric Measurements 
All patients underwent lateral cephalometric radiographs 

in the natural head position and keeping their teeth in cen-

tric occlusion at the end of expiration to assess craniofacial 

and soft tissues structures of the upper airway. One inves-

tigator analyzed all radiographs for twenty five variables 

by V-Ceph 7.0 (Osstem Implant Co., Ltd., Seoul, Korea). 

Cephalometric variables are shown in Table 1.

5. Data Stratification 
The patients were divided into two groups as being non-

severe (snoring/mild/moderate OSA group) or severe OSA 

following the recommendation of the AASM.3) According 

to the criteria of AASM, OSA severity is defined as mild for 

AHI ≥5 and <15, moderate for AHI ≥15 and <30, and se-

vere for AHI ≥30. 

6. Statistical Methods
The comparison of quantitative data from clinical and 

cephalometric measurements as well as treatment outcomes 

between patients with mild/moderate OSA and severe OSA 

Fig. 2. The titrable components em be-

dded in the oral appliance used in this 

study (anteriorly adjustable mandibular 

advancement device, AAMAD). (A) Fe-

male on the upper part, a socket can be 

seen. (B) Male on the lower part, a pro-

jection with elliptical bulb can be seen. 

(C) Jackscrew for control of man dibular 

advancement. (D) Occlusal sur face of the 

upper and lower part of the AAMAD.

A

B

C D

Upper part

Lower part
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was performed by independent sample t-test. The effect of 

the AAMAD on sleep variables was calculated by compari-

son of sleep variables between pre- and post-treatment by 

paired t-test. Statistical calculations were made using the 

PASW Statistics version 18.0 (IBM Co., Armonk, NY, USA). 

The statistical significance was set at p<0.05.

RESULTS

1. Clinical Characteristics of Patients 
Nine patients were mild to moderate OSA and five were 

severe OSA patients. Initial clinical data for the patients are 

shown in Table 2. There were no statistical significances in 

age, sex, body mass index (BMI), neck circumference, and 

cricomental space between mild to moderate and severe 

group.

2. Comparison of Initial Sleep Variables
Table 3 presents initial sleep data in mild to moderate and 

severe OSA patients. There were significant differences in 

AHI, apnea index (AI), hypopnea index (HI), ODI, minimal 

desaturation, and ESS between mild to moderate and severe 

Table 1. Summary of variables used for cephalometric analysis

Variable Interpretation

SNA  Angle between SN and NA

SNB  Angle between SN and NB

ANB  Anteroposterior maxilla/mandible discrepancy

FC  Facial convexity

GA  Gonial angle

RH  Ramus height

BL  Body length

OGOME  Occlusal plane to GoMe angle

FMA  Frankfort mandibular plane angle

AFH  Anterior facial height

PFH  Posterior facial height

FHR  Facial height ratio

UOAS1  Upper oropharyngeal airway space 1 

  (width of upper oropharyngeal airway along ANS-PNS line)

UPAS2  Upper oropharyngeal airway space 2

  (width of upper oropharyngeal airway along line parallel to ANS-PNS line through midpoint of PNS-Ut line

UOAS3  Upper oropharyngeal airway space 3 

  (width of upper oropharyngeal airway along line parallel to ANS-PNS line through Ut)

LOAS1  Lower oropharyngeal airway space 1 

  (width of lower oropharyngeal airway along line parallel to ANS-PNS line through C2)

LOAS2  Lower oropharyngeal airway space 2 

  (width of lower oropharyngeal airway along line parallel to ANS-PNS line through Et)

HOAS  Hypopharyngeal airway space

  (width of lower pharyngeal airway along line parallel to ANS-PNS line through C4)

C3_H  Distance between most anteroinferior point of 3rd cervical vertebral body and most anterosuperior point of hyoid bone

Mn_H  Vertical distance between man and most anterosuperior point of hyoid bone

SP-length  Distance between PNS and most inferior tip of soft palate

SP-width  Maximum width of soft palate that perpendicular to PNS-the tip of soft palate

ANS, anterior nasal spine; PNS, posterior nasal spine; Ut, uvula tip; Et, epiglottis.

Table 2. Clinical characteristics of patients with mild to moderate 

and severe obstructive sleep apnea

Characteristic
Mild to 

moderate
Severe p-value

No. of patients (n=14) 9 5

Age (y)   35.0±16.1   44.2±10.6 0.278

Sex (n) 0.164

    Male 9 4

    Female 0 1

Body mass index (kg/m2) 28.2±5.0 32.3±2.0 0.113

Neck circumference (cm) 39.8±2.3 39.9±3.4 0.992

Cricomental space (cm)   1.0±0.4   0.9±0.2 0.599

Values are presented as number only or mean±standard deviation.

p-values were obtained from independent sample t-test except sex 

(chi-square test).
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OSA patients, i.e., severe OSA patients showed higher AHI, 

AI, HI, ODI, and ESS and lower minimal saturation than 

mild to severe OSA patients. For snoring, there was no sig-

nificant difference between mild to moderate and severe 

OSA patients. 

3. Comparison of Cephalometric Measurements
Cephalometric measurements in all patients are shown in 

Table 4. There was significant difference in the overbite, the 

gonial angle, the occlusal plane to GoMe between mild to 

moderate and severe OSA groups. The overbite was larger, 

and the gonial angle and the occlusal plane to GoMe were 

smaller in severe OSA group than mild to moderate group. 

In addition, severe OSA patients had more Class II morphol-

ogy than mild to moderate group. Not any patient showed 

Class III skeletal sagittal type. 

4. Treatment Outcomes
Of all patients in this study, 78.6% showed more than 

50% reduction in AHI. 

Sleep variables of baseline and after titration in mild to 

moderate OSA groups are presented in Table 5. In mild to 

moderate OSA groups, the mean AHI decreased from 11.4 to 

5.0 (56.1% mean change from baseline) but it did not reach 

statistical significance (p=0.054). 

Fig. 3 shows pre-and post-treatment changes of the mean 

AHI in mild to moderate OSA group (AHI <30). For over-

all patients, seven of nine patients (77.8%) were success-

fully treated with decrease of AHI, whereas one patient 

presented increase in AHI from 11 to 15 after titration. The 

mean minimal SpO2 saturation was significantly increased 

from 84.9% to 90.4% (6.5% mean change from baseline) 

(p=0.035). Although values in the mean AI, HI, snoring and 

ODI were decreased after titration than baseline, the de-

crease was not significant. The mean ESS score significant-

ly decreased from 5.7 to 2.5 in the mild to moderate OSA 

patients (56.1% mean change from baseline) (p=0.017).

In severe OSA groups, all sleep variables except snoring 

Table 3. Comparison of initial sleep variables according to the severity of obstructive sleep apnea 

Characteristic Mild to moderate Severe p-value

AHI (events/h) 11.4±8.0 50.2±14.2 0.001

AI (events/h) 4.2±6.6 29.6±10.0 0.001

HI (events/h) 6.8±2.9 20.4±10.4 0.003

Snoring (n) 1,297.9±1,260.3 1,098.8±606.3 0.748

ODI (events/h) 7.6±6.6 37.0±9.8 0.001

Minimal desaturation (%) 84.9±7.0 81.0±6.8 0.001

ESS score 5.7±3.2 15.6±1.3 0.001

AHI, apnea-hypopnea index; AI, apnea index; HI, hypopnea index; ODI, oxygen desaturation index; ESS, Epworth sleepiness scale.

Values are presented as mean±standard deviation.

p-values were obtained from independent sample t-test.

Table 4. Comparison of cephalometric measurements according to 

the severity of obstructive sleep apnea

Variable
Mild to 

moderate
Severe p-value

Overjet (mm) 3.9±1.3 5.8±2.4 0.068

Overbite (mm) 2.2±1.5 4.7±1.4 0.008

SNA (o) 83.0±3.8 83.1±1.9 0.963

SNB (o) 78.8±2.7 76.7±3.5 0.228

ANB (o) 4.2±2.0 6.4±3.0 0.119

Sagittal skeletal type (n) 4/5/0 1/4/0 0.036

  (Class I/II/III)a

FC (o) 8.4±6.4 13.4±8.5 0.237

GA (o) 134.0±4.0 121.4±6.9 0.001

RH (mm) 62.5±4.6 62.1±3.8 0.855

BL (mm) 70.7±7.0 68.4±3.8 0.5

OGOME (o) 18.4±5.9 9.5±4.8 0.014

FMA (o) 32.7±4.3 26.8±6.6 0.064

AFH (mm) 142.8±7.0 136.2±6.1 0.101

PFH (mm) 94.9±3.6 97.5±6.5 0.354

FHR 0.6±0.05 0.7±0.08 0.134

UOAS1 (mm) 26.8±4.2 28.8±2.5 0.34

UOAS2 (mm) 10.9±2.9 8.0±1.4 0.06

UOAS3 (mm) 9.6±2.7 8.5±1.3 0.405

LOAS1 (mm) 10.4±3.1 10.3±2.7 0.93

LOAS2 (mm) 13.1±3.5 12.1±3.8 0.608

HOAS (mm) 19.5±6.3 18.7±3.1 0.797

C3_H (mm) 41.3±4.1 38.5±6.0 0.322

Mn_H (mm) 20.9±7.9 18.6±4.7 0.569

SP-length (mm) 39.0±6.4 36.0±2.0 0.32

SP-width (mm) 10.7±1.8 10.4±1.5 0.713

Refer to Table 1 for the definition of abbreviations.

Values are presented as mean±standard deviation.

p-values were obtained from independent sample t-test.
aClass I, 1o< ANB <4o; Class II, ANB >4o; Class III, ANB <1o.



12  J Oral Med Pain  Vol. 41  No. 1, March 2016

www.journalomp.org

and minimal saturation showed significant improvements 

after treatment. The mean AHI was decreased from 50.2 

to 7.4 (85.3% mean change from baseline) (p=0.001). The 

mean AI and the mean HI were decreased from 29.6 to 3.0 

(89.9% mean change from baseline) (p=0.001) and from 

20.4 to 4.4 (78.4% mean change from baseline) (p=0.014), 

respectively. Furthermore, the mean ODI showed signifi-

cant reduction from 37.0 to 6.2 (83.2% mean change from 

baseline) (p=0.001). The mean ESS score was also decreased 

significantly from 15.6 to 5.6 (64.1% mean change from 

baseline) (p=0.001). Fig. 4 shows pre- and post-treatment 

changes of the mean AHI in severe OSA group. The great-

est change in AHI was from 72 to 2, whereas the least was 

from 34 to 23. Four of the five cases were treated success-

fully with more than 50% reduction in AHI but one patient 

did not reach 50% improvements.

The mean advancement amounts of all patients are de-

scribed in Table 6. When we calculate the protrusion ratio 

as the ratio of protrusion amount to maximum protrusion 

amount, the mean titration was 67.5%. There were no sta-

tistical differences in the protrusion ratio (%) between mild 

to moderate and severe OSA patients (p=0.192, independent 

Table 5. Treatment outcomes of the anteriorly adjustable mandibular advancement device in the patients with mild to moderate and severe 

obstructive sleep apnea 

Variable
Mild to moderate (n=9)

p-value
Severe (n=5)

p-value
Baseline  Titration Baseline  Titration

AHI (events/h) 11.4±8.0 5.0±4.7 0.054 50.2±14.2 7.4±9.3 0.001

    % Mean change from baseline 56.1 85.3

AI (events/h) 4.2±6.6 1.0±1.3 0.172 29.6±10.0 3.0±5.2 0.001

    % Mean change from baseline 76.2 89.9

HI (events/h) 6.8±2.9 4.2±3.7 0.121 20.4±10.4 4.4±4.8 0.014

    % Mean change from baseline 38.2 78.4

Snoring (n) 1,297.9±1,260.3 434.4±380.2 0.067 1,098.8±606.3 507.2±504.0 0.132

    % Mean change from baseline 66.5 53.8

ODI (events/h) 7.6±6.6 3.3±2.6 0.092 37.0±9.8 6.2±8.8 0.001

    % Mean change from baseline 56.6 83.2

Minimal desaturation (%) 84.9±7.0 90.4±1.8 0.035 81.0±6.8 85.8±4.6 0.227

    % Mean change from baseline 6.5 5.9

ESS score 5.7±3.2 2.5±1.5 0.017 15.6±1.3 5.6±2.3 0.001

    % Mean change from baseline 56.1 　 64.1 　

AHI, apnea-hypopnea index; AI, apnea index; HI, hypopnea index; ODI, oxygen desaturation index; ESS, Epworth sleepiness scale.

Values are presented as mean±standard deviation or  % only.

p-values were obtained from paired t-test.

Baseline Titration
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Fig. 3. Changes in the apnea-hypopnea index (AHI) after titration of 

the anteriorly adjustable mandibular advancement device in mild to 

moderate obstructive sleep apnea patients (n=9). 
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Fig. 4. Changes in the apnea-hypopnea index (AHI) after titration of 

the anteriorly adjustable mandibular advancement device in severe 

obstructive sleep apnea patients (n=5).
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t-test).

Side effects such as nonspecific discomfort, tooth pain, 

temporomandibular joint or masticatory muscle pain, sali-

vation or dry mouth and occlusal change occurred on the 

average in 50% of patient. However, these were minor and 

temporary symptoms, and most patients did not consider 

these side effects influencing their compliance.

DISCUSSION

This study showed that the AAMAD is effective for treat-

ing patients with severe OSA patients as well as mild to 

moderate OSA patients and treatment efficacy differs be-

tween mild to moderate and severe OSA patients. Moreover, 

subjective sleep quality of the patients was significantly 

improved. 

To date, MAD had been recommended only as first choice 

in mild and moderate OSA patients but not severe cases.3) 

Ferguson et al.11) conducted an evidence-based review of 

literature regarding use of OAs in the treatment of snor-

ing and OSA and the efficacy of OAs was established for 

controlling OSA in some but not all patients with success 

achieved in an average of 52% of treated patients. Thus, 

this study was aimed to investigate the efficacy of newly-

designed MAD, the AAMAD in the OSA patients and com-

pare treatment outcomes in mild to moderate OSA patients 

with severe OSA patients.

Previous studies reported inconsistent success rate of 

MADs treatment in the various severity of OSA patients.12-16) 

Lowe et al.12) reported that the efficacy of MADs is 80% for 

a group of moderate OSA patients and in 61% of a group 

of severe OSA patients (success criteria: respiratory distur-

bance index [RDI] <15/h) and concluded that MAD is effec-

tive in both of moderate and severe OSA patients. On the 

other hand, in the Marklund’s study, the efficacy of MAD 

was 81% and 60% for mild and moderate OSA, respectively, 

but in severe OSA showed reduced efficacy of 22% and the 

success rate correlated inversely to the disease severity.14) 

In our study, 77.8% of mild to moderate group experienced 

over 50% AHI reduction and 80% of severe group showed 

significant reduction in AHI. Two groups exhibited no dif-

ferences in demographic factors (e.g., age, sex), physical 

examination (e.g., BMI,3) neck circumference,3) cricomental 

space17)) and mandibular advancement amounts but severe 

OSA group has more overbite,17) less gonial angle and oc-

clusal plane to GoMe than mild to moderate OSA group. 

Of interest is the fact that the % mean changes from base-

line was larger in severe OSA (85.3%) than mild to moderate 

OSA group (56.1%) in the present study. In case of AI, HI, 

and ODI, only severe OSA patients showed statistically sig-

nificant reduction in the treatment outcome. However, this 

data demands caution in its interpretation, i.e., although % 

mean changes from baseline were larger in the severe OSA 

than those in the mild to moderate group, the end results 

Table 6. Mandibular advancement amounts of all patients

Patient No. Maximum protrusion (mm) Vertical dimension (mm) Protrusion (mm) Protrusion amount (%) 

1 9 7.6 5 56

2 11 7.8 8 73

3 9 8.5 6 67

4 10.5 8 7 67

5 10 6.2 7.5 75

6 10 7 8 80

7 12 8 10 83

8 10 7 7 70

9 12 8.2 8 67

10 10 8.5 5 50

11 10 8 6 60

12 10 8 6 60

13 9 8 6 67

14 10 8 7 70

10.2±1.0 7.8±0.6 6.9±1.4 67.5±9.0

Values are presented as number only or mean±standard deviation. 



14  J Oral Med Pain  Vol. 41  No. 1, March 2016

www.journalomp.org

in the mean AHI, AI, HI, and ODI after titration were still 

higher in the severe than mild to moderate OSA group. 

As previously reported that the ESS scores are significant-

ly correlated with the OSA severity,9) in the present study, 

the mean ESS score significantly distinguished severe (15.6) 

from mild to moderate OSA patients (5.7) and ESS score re-

duced significantly after titration in both groups (p=0.001). 

The mean minimal SpO2 increased from 81.0% to 85.8%, 

but this increase was not significant in severe OSA (p=0.227) 

unlike mild to moderate OSA group (p=0.035) and did not 

reach 90% (clinical cut-off of minimal SpO2) although oth-

er sleep variables improved significantly. Most of previous 

studies assessing treatment outcomes with MADs focused 

on changes in AHI or RDI between responders and non-

responders, but the influence on SpO2 saturation was not 

less systemically reviewed with the conflicting results from 

study to study.2,18) In addition, sample size in this study is 

too small for our data to be interpreted clearly, it is incon-

clusive that the AAMAD is effective or not on the improve-

ments of minimal SpO2 in the severe OSA group. It deserves 

further studies in the large sample.

Although direct comparison of above-mentioned results 

with those from previous studies which investigated the ef-

fect of OA on OSA patients with various severity12-16,19) is 

difficult due to methodological differences used in vari-

ous studies (e.g., various appliance design, success crite-

ria, titration amount, and demographic data of subjects), 

the AAMAD also showed good efficacy with the subjective 

sleep quality improvements from mild to moderate to se-

vere OSA patients.

The AAMAD, as an anteriorly adjustable appliance, has 

some advantages than other oral devices for snoring and 

OSA. First, the reduced bulk due to the absence of external 

projection unlike most existing MADs make an appliance 

more comfortable and acceptable. Additionally, increased 

lip seal due to the decreased anterior external bulk would 

prevent dryness in the mouth from sleeping. Although most 

anteriorly adjustable OAs permit slightly lateral movement 

as well as vertical motion, the AAMAD is expected to allow 

more lateral freedom due to the anatomical characteristic 

of the connector between upper and lower part; i.e., round 

shape of the connector in the AAMAD might be beneficial 

to lateral movement than square type of the hook in the 

Thornton anterior positioner (TAP III Pro; Oral Appliance 

Technologies, Dallas, TX, USA).20) However, durability of the 

AAMAD should be further verified in the patients with se-

vere bruxism as well as snoring or OSA.

Limitations of this study should be acknowledged. Given 

our limited subjects, our results should not be seen as con-

tradictory to well-established evidence with regard to the 

efficacy of the AAMAD in the severe OSA patients as well 

as comparison of clinical and cephalometric measurement 

between responders and non-responders. We did not set the 

same amount of mandibular advancement for the control of 

effect of titration amount on the outcome of the AAMAD. 

However, the amounts of mandibular advancement be-

tween groups were not significantly different. Finally, we 

did not checked body weight after titration and we could 

not confirm the influence of possibly changed BMI on the 

treatment outcome. In spite of these limitations, our study 

has strengths. We tried to evaluate the titration process step 

by step with the valid three-channel screening device3,21) to 

find the most appropriate position of the jaw to improve 

AHI. In addition, we evaluated treatment outcomes with 

blood oxygenation (e.g., ODI, minimal SpO2) as well as air-

flow (e.g., AHI).

In conclusion, a newly-developed MAD, the AAMAD is 

effective in the treatment of severe OSA as well as mild to 

moderate OSA patients like existing MADs. Considering the 

patients’ good compliance with the AAMAD due to the re-

duced bulk without any external projection and permission 

of slight jaw movements, this AAMAD would be the benefi-

cial option for a MAD treatment for OSA.
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