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Abstract 

 

Effect of Mandibular Advancement Device  

on Symptoms of  

Disc Displacement with Reduction 

 

Keoncheol Woo 

 

 

Department of Dentistry, 

The Graduate School, Yonsei University 

 

(Directed by Professor Jong Hoon Choi, D.D.S., Ph.D.) 

 
Purpose: The purpose of this study was to confirm the effect of Mandibular Advancement Device 

for improvement on snoring patient who has symptoms of Disc Displacement with Reduction.  

 

Subjects and methods: Among the patients who received Mandibular Advancement Device 

treatment to improve snoring, sampling 34 patients who reported joint sound or intermittent locking 

in the first visit and made subsequent visit, were included. Diagnosis of patients was performed 

based on Diagnostic criteria for temporomandibular disorders (DC/TMD), and subjective symptoms 

and clinical signs were evaluated. 
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Results: 29.4% (10/34) of patients stated that the joint sound was completely lost and 61.8% 

(21/34) of patients reported that the joint sound decreased, so total of 91.2% (31/34) had a positive 

response. Intermittent locking, which was repeated after waking up or during daytime, completely 

disappeared in 90% (27/30) and 6.7% (2/30) reported that it occurred occasionally during daytime, 

but did not repeat after waking up. A total of 96.7% (29/30) showed improvement. For joint pain 

(Arthralgia), 85% (17/20) of patients who reported pain before wearing the device said that the pain 

disappeared. In the case of snoring, total 70.6% (24/34) of patients shown positive responses. 55.9% 

(19/34) reported a decrease in snoring, and 14.7% (5/34) reported that it was completely stopped. 

 

Conclusion: Through this study, it was confirmed that using the Mandibular Advancement Device 

was effective in symptoms of Disc Displacement with Reduction. Additionally in certain cases, it 

was confirmed that usage of the Mandibular Advancement Device is more effective than using the 

Anterior Repositioning Splint. It is considered that a further study accompanied by Magnetic 

Resonance Image and long-term study is needed. 

 

 

 

 

 

 

 

 

Keywords: Disc Displacement with Reduction; Intermittent Locking; Anterior Repositioning Splint; 

Mandibular Advancement Device 
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Effect of Mandibular Advancement Device  

on Symptoms of  

Disc Displacement with Reduction 

 

Keoncheol Woo 

 

Department of Dentistry, 

The Graduate School, Yonsei University 

 

(Directed by Professor Jong Hoon Choi, D.D.S., Ph.D.) 

 

Ⅰ. INTRODUCTION 

 

 

Disc displacement is the most common clinical sign of Temporomandibular Disorders (TMDs) 

and it is divided into Disc Displacement with Reduction (DDwR) and Disc Displacement without 

Reduction (DDw/oR). In the United States, the prevalence of TMDs is 40-70% (Scrivani et al., 2008) 

and according to the study of Manfredini et al. 41.1% of patients among sample of 3,463 patients 

who has TMDs were diagnosed DDwR (Manfredini et al., 2011). Disc displacement can be the result 
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of various causes such as macrotrauma and microtrauma (Nitzan, 2001; Yun and Kim, 2005), and 

the disc is often displaced in anterior and anteromedial direction (Farrar, 1972; Okeson, 2013). In 

the DDwR, the articular disc is reduced when the condylar head slide at the time of opening, and the 

disc is displaced again when its closed. With proper self-management and treatment, most symptoms 

decrease or progress to the stage of adaptation without discomfort, but if proper care is not performed 

in the early stage, it may worsen into disc DDw/oR known as chronic closed lock (Kurita et al., 

1998). Intermittent locking is a transitional stage from DDwR to DDw/oR. It refers that clinical sign 

had been worsen from DDwR and intermittently disc does not return to the head of condyle, resulting 

in DDw/oR for temporarily (Kalaykova et al., 2010).  

It has been reported that the treatment using an Anterior Repositioning Splint (ARS, Figure 1) is 

positive effect for patients who maintain articular disc to its normal disc-to-condyle relationship 

when the mouth is performing opened and closed while the mandible is positioned forward (Garcia 

et al., 2008; Kurita et al., 2001). As shown in Figure 2. C. by wearing ARS, the anterior guiding 

ramp leads the mandible to the anterior position where the articular disc is reduced. However when 

patient unconsciously open his mouth during sleep due to mouth breathing or rhinitis, guiding ramp 

lose its function as Figure 2. D. It makes the mandible may fall backward and sometimes it causes 

disc displacement. In such a state, when the mouth is closed, the articular disc is pushed forward, 

increases discomfort or causes an closed lock after waking up. In addition, for patients who have 

poor dentition or severe bruxism, certain teeth are pressurized by the guiding ramp more than the 

others and Trauma From Occlusion (TFO) may occur. 

The Mandibular Advancement Device (MAD), which is widely used to improve snoring, can 

make the mandible forward overnight without serious side effects (Dubé et al., 2004; Giannasi et al., 

2009; Ueda et al., 2008). 
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Figure 1. Anterior Repositioning Splint and its Wearing 

A. Anterior Repositioning Splint 

B. Bite on maximum intercuspal position 

C. Mandible forward position (articular disc is reduced) 

D. ARS wearing  



4 

 

 

Figure 2. Treatment Principle of Anterior Repositioning Splint 

A. In normal joint, the condylar head is located in the intermediate area of the articular disc 

B. The articular disc is anteriorly displaced to the condylar head 

C. Mandible forward position with ARS wearing(articular disc is reduced) 

D. ARS may not function when the jaw opens and falls back  
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The purpose of this study is to confirm the improvement of symptoms of TMDs in 34 patients 

who reported joint sound or intermittent locking in the initial examination by Diagnostic criteria for 

temporomandibular disorders (DC/TMD) and visited the hospital at least once after wearing the 

device. 
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Ⅱ. PATIENTS AND METHODS 

 

1. Patients  

This study included 34 patients who reported joint sound or intermittent locking in the initial 

examination among the patients who visited the Department of Orofacial pain and Oral medicine at 

the Armed Forces Capital Hospital (AFCH) from May 2017 to April 2020 and received MAD 

treatment to improve snoring symptoms. As subjects, the degree of improvement in symptoms of 

TMDs was confirmed. 

For snoring patients, unless patients had shown the MAD contraindication such as 1) An active 

TMDs (painful opening of the jaw, substantially tender temporomandibular joints or masticatory 

muscles, crepitation or painful loud noises in the temporomandibular joint and intermittent locking 

of the jaw upon movement), 2) Insufficient teeth to support the device, 3) A moderate periodontal 

problem, 4) A limited maximum protrusive distance, under 6mm (Clark, 1998), MAD was treated 

without Polysomnography (PSG) at patient’s will, considering the circumstance that soldiers, 

including the patients, share a space together.  

Even considering the circumstances of the military, treatment was provided to patients who could 

be revisited at least once every month due to the side effects of wearing the device, and the wearing 

was instructed to be done at sleep time every day. 

Investigation procedures were approved by the Armed Forces Capital Hospital Institutional 

Review Board (Approval number AFCH-20-IRB-038). 
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2. Diagnostic Criteria for Temporomandibular Disorders (DC/TMD)  

TMD was diagnosed by DC/TMD (Schiffman et al., 2014) into Arthralgia (Table 1), Disc 

Displacement with Reduction (Table 2), and Disc Displacement with Reduction with Intermittent 

Locking (Table 3), and Pain Free Open (PFO) were recorded. 

 

Table 1. Diagnostic Criteria for Arthralgia (ICD-9 534.63; ICD-10 M26.62) 

Description 
Pain of joint origin that is affected by jaw movement, function, or parafunction, 
and replication of this pain occurs with provocation testing of the TMJ 

 
History Positive for both of the following; 

1. Pain in the jaw, temple, in the ear, or in front of ear; AND 
2. Pain modified with jaw movement, function or parafunction. 

 
 

And 

Exam 

Positive for both of the following 
1. Confirmation of pain location in the area of the TMJ(s); AND 
2. Report of familiar pain in the TMJ with at least one of the following 
provocation tests; 

a. Palpation of the lateral pole or around the lateral pole; OR 
b. Maximum unassisted or assisted opening, right or left lateral movements,or 
  protrusive movement(s).  
 

Validity Sensitivity 0.89; Specificity 0.98 
Comments The pain is not better accounted for by another pain diagnosis. 

ICD, International Classification of Diseases; TMJ, Temporomandibular Joint 
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Table 2. Diagnostic Criteria for Disc Displacement with Reduction(ICD-9 524.63; ICD-10 M26.63) 

Description 

An intracapsular biomechanical disorder involving the condyle-disc complex. 
In the closed mouth position, the disc is in an anterior position relative to the 
condylar head and the disc reduces upon opening of the mouth. Medial and 
lateral displacement of the disc may also be present. Clicking, popping, or 
snapping noises may occur with disc reduction. A history of prior locking in the 
closed position coupled with interference in mastication precludes this 
diagnosis. 

 
History Positive for at least one of the following; 

1. In the last 30 days, any TMJ noise(s) present with jaw movement or function; 
OR 
2. Patient report of any noise present during the exam. 

 
 
 

And 

Exam 

Positive for at least one of the following 
1. Clicking, popping and/or snapping noise during both opening and closing 
movements, detected with palpation during at least one of three repetitions of 
jaw opening and closing; OR 
2a. Clicking, popping and/or snapping noise detected with palpation during at 
least one of three repetitions of opening or closing movement(s); AND 
2b. Clicking, popping and/or snapping noise detected with palpation during at 
least one of Three repetitions of right or left lateral, or protrusive movement(s).  

 

Validity 
 

Without imaging; Sensitivity 0.34; Specificity 0.92. 
Imaging is the reference standard for this diagnosis. 
 

Imaging 
 

When this diagnosis needs to be confirmed, TMJ MRI criteria are positive for 
both of the following; 
1. In the maximum intercuspal position, the posterior band of the disc is located 
anterior to the 11:30 position and the intermediate zone of the disc is anterior to 
the condylar head; AND 
2. On full opening, the intermediate zone of the disc is located between the 
condylar head and the articular eminence. 
 

ICD, International Classification of Diseases; TMJ, Temporomandibular Joint; MRI, Magnetic Resonance 

Imaging 
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Table 3. Diagnostic Criteria for Disc Displacement with Reduction with Intermittent Locking 

(ICD-9 524.63; ICD-10 M26.63) 

Description 

An intracapsular biomechanical disorder involving the condyle-disc complex. 
In the closed mouth position, the disc is in an anterior position relative to the 
condylar head, and the disc intermittently reduces with opening of the mouth. 
When limited opening occurs, a maneuver may be needed to unlock the TMJ. 
Medial and lateral displacement of the disc may also be present. Clicking, 
popping, or snapping noises may occur with disc reduction.  

 
History 

 
Positive for both of the following; 
1a. In the last 30 days, any TMJ noise(s) present with jaw movement or function; 
OR 
1b. Patient report of any noise present during the exam. 
2. In the last 30days, jaw locks with limited mouth opening, even for a moment, 
and then unlocks. 
 

 
 
 
 
 

And 

Exam 

Positive for both of the following 
1. Clicking, popping and/or snapping noise detected during both opening and 
closing movements, detected with palpation during at least one of three 
repetitions of jaw opening and closing; OR 
2a. Clicking, popping and/or snapping noise detected with palpation during at 
least one of three repetitions of opening or closing movement(s); AND 
2b. Clicking, popping and/or snapping noise detected with palpation during at 
least one of three repetitions of right or left lateral, or protrusive movement(s). 
 

Validity 
 

Without imaging; Sensitivity 0.38; Specificity 0.98. 
Imaging is the reference standard for this diagnosis. 
 

Imaging 
 

When this diagnosis needs to be confirmed, then the imaging criteria are the 
same as for disc displacement with reduction if intermittent locking is not 
present at the time of imaging. If locking occurs during imaging, an imaging 
based diagnosis of disc displacement without reduction will be rendered and 
clinical confirmation of reversion to intermittent locking is needed.  
 

ICD, International Classification of Diseases; TMJ, Temporomandibular Joint 
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3. Treatment  

For MAD, a two piece adjustable appliance (Seoul national university MAD, Seoul, Korea) was 

used. In Figure 3, it was made using heat-cured acrylic resin. The amount of forward movement was 

determined using the resin bite block of the posterior teeth area, and the mouth was stabilized by 

using a power chain so that the mouth was not wide open. For patients with simple snoring without 

symptoms of TMDs, the amount of anterior movement was decided as 60% of the maximum amount 

of anterior movement using the George gauge (George, 1992) and patients with symptoms of TMDs, 

the amount of anterior movement was decided as minimum amount of anterior movement that the 

joint sound disappeared and the patient can stably open and close without pain. 

The patients were educated to wear the device at sleep time every day, and revisit at least once 

every month to be investigated for resolution of intermittent locking, loss of pain, and changes in 

joint sound in accordance with DC/TMD and the device discomfort was recorded. 
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Figure 3. The Modified Seoul National University Mandibular Advancement Device  

An anchor is placed in the maxillary canine and the mandibular first molar part, and the power chain 

is used to catch the opening or the backward falling of mandible and to impose a degree of freedom. 
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4. Analysis of Clinical Characteristics of the Patients 

 The patients who were diagnosed TMDs were evaluated as follow. Arthralgia, the main symptom 

of TMDs, was assessed by palpated pain on the Temporomandibular Joint (TMJ). The pain intensity 

was assessed through a Numerical Rating Scale (NRS) from 0 to 10, where 0 represents no pain and 

10 the most or worst pain. The classification scheme for the joint sound was 0 = none, 0.5 = click 

but less than initial visit, 1 = click, 1.5 = popping but less than initial visit, and 2 = popping. The 

Pain Free Open (PFO) was measured as the distance between the incisors when the mouth was 

opened without pain. 

 
 
 
5. Statistical Analysis 

For statistical analysis, paired samples t-test was performed to compare the statistical significance 

before and after using the MAD for the same group. 

Analysis was done with SPSS statistics 26.0 (IBM Corporation - Armonk, NY, USA). Statistical 

significance was considered when p<0.05, and three asterisk denotes p<0.001. 
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III. RESULTS 

 

1. Characteristics of Patients  

The purpose of this study is to confirm the improvement of symptoms of DDwR in 34 patients 

who reported joint sound or intermittent locking in the initial examination by Diagnostic criteria for 

temporomandibular disorders (DC/TMD) and made subsequent visit after wearing the device. The 

included patients were those who performed national defense duties in Korea, and the patient's 

information is as Table 4. 

 

Table 4. Patients Characteristics 

Variable Value 

Age 21.5 ± 1.6 

Sex Male 34(100) 

BMI 24.7 ± 2.5 

Wearing time(H) 6.79 ± 1.25 

Wearing days/week 5.88 ± 1.09 

F/U period(M) 4.1 ± 2.2 

BMI, Body Mass Index; F/U, follow up; H, hour; M, month 
Values are presented as number(%) or mean ± standard deviation. 

 

 

 

 

 

 



14 

 

2. The Changes in Joint Sound 

Table 5. Difference of Sounds According to MAD Wearing 

Classification 
Before using MAD 

(Mean±SD) 
After using MAD 

(Mean±SD) p-value 

Sound 
(N=34) 

1.36±0.49 0.46±0.41 
10.42 

(p<0.001)*** 
MAD, Mandibular Advancement Device; SD, Standard Deviation 
By the paired samples t-test, SPSS 26 

 

 

Figure 4. The Changes in Joint Sound 

 

29.4% (10/34) of patients stated that the joint sound was completely lost and 61.8% (21/34) of 

patients reported that the joint sound decreased, so total of 91.2% (31/34) had a positive response. 

In the case of 3 people out of 34 who did not have a positive response in joint sound, however there 

was a positive reaction that the intermittent locking disappeared after waking up or during daytime. 

The average score of joint sound evaluation decreased from 1.36 to 0.46 after using the device. This 

was statistically significant. 
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3. The Changes in Pain Free Open and Intermittent Locking 

Table 6. Difference of PFO according to MAD Wearing 

Classification 
Before using MAD 

(Mean±SD) 
After using MAD 

(Mean±SD) p-value 

PFO 
(N=30) 

40.77±6.48mm 47.03±4.02mm 
-5.99 

(p<0.001)*** 
PFO, Pain Free Open; MAD, Mandibular Advancement Device; SD, Standard Deviation 
By the paired samples t-test, SPSS 26 

 

 

Figure 5. The Changes in Intermittent Locking. 

 

Among 30 out of 34 patients who had intermittent locking repeatedly after waking up or during 

daytime, 90% (27/30) of patients reported that it completely disappeared and 6.7% (2/30) reported 

that it occurred occasionally during daytime, but did not repeat after waking up. A total of 96.7% 

(29/30) showed improvement. However, there was one patient who reported chronic closed lock. 

The average distance of PFO of patients with intermittent locking increased from 40.77mm to 

47.03mm after using the device. This was also statistically significant. 
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4. The Changes in Temporomandibular Joint Pain Intensity 

Table 7. Difference of TMJ pain according to MAD Wearing 

Classification 
Before using MAD 

(Mean±SD) 
After using MAD 

(Mean±SD) p-value 

Pain(NRS) 
(N=20) 

2.45±0.89 0.30±0.66 
7.58 

(p<0.001)*** 
TMJ, Temporomandibular Joint; MAD, Mandibular Advancement Device; NRS, Numerical Rating Scale; SD, 
Standard Deviation 
By the paired samples t-test, SPSS 26 

 

 

Figure 6. The Changes in TMJ Pain intensity 

 

Among 20 out of 34 patients who had TMJ pain (arthralgia) before wearing the device, 85% 

(17/20) of patients reported that the pain disappeared. Rest of 15% (3/20) evaluated they have similar 

pain as before. The average Numerical Rating Scale (NRS) of patients with TMJ pain decreased 

from 2.45 to 0.30 after using the device. This was also statistically significant. 
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5. The Snoring Sound Improvement 

 

Figure 7. The Snoring Sound Improvement 

 

14.7% (5/34) reported that snoring was completely disappeared, 55.9% (19/34) reported that they 

snore less, so only 70.6% (24/34) of patients had a positive response.  
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Ⅳ. DISCUSSION  

 

DDwR can evolve from simple joint sound to intermittent locking by a clinical symptoms 

aggravation, furthermore, if it progresses further, it can also lead to DDw/oR, so early proper 

treatment is required (Kurita et al., 1998). In case which symptoms get worsen to intermittent locking, 

although appropriate self-management and treatment attempted, ARS treatment is known to be 

helpful (Garcia et al., 2008; Kurita et al., 2001).  

It has been reported that the use of MAD, originally known as a snoring improvement device, 

rather induces or worsens TMDs (Clark et al., 2000; Cunali et al., 2009). In particular, there was a 

study that claims using the MAD is contraindication to patients who have active TMDs (Clark, 1998). 

However, recent studies found the other results on MAD. Knappe et al. reported that while MAD 

treatment had a positive effect on Obstructive sleep apnea (OSA) patients, it did not adversely affect 

TMJ or orofacial function as previously studied (Knappe et al., 2017). Martinez-Gomis et al., who 

studied 40 patients over 58 months, also concluded that there was no significant differences in the 

prevalence of any TMDs diagnosis (Martínez-Gomis et al., 2010). Additionally, Giannasi et al. 

reported that long-term use of MAD did not worsen TMDs, but rather reduced TMDs in contrast of 

previous studies (Giannasi et al., 2009). Research conducted by Doff et al. and Perez et al. also 

shown that TMDs temporarily increased at the beginning of wearing MAD, but as time goes by, 

continuous wearing MAD reduced TMDs (Doff et al., 2012; Perez et al., 2013). 

This study includes a study on 34 patients over average 4.1 months (about 16 weeks) for using 

the device. Of the patients that are included, 29.4% (10/34) of patients stated that the joint sound 

was completely disappeared and 61.8% (21/34) of patients reported that the sound decreased, by 
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using the MAD which assisted in mandible moving forward overnight without serious side effects. 

In the case of intermittent locking, there were remarkable results. Among the 30 out of 34 patients 

who had intermittent locking repeatedly after waking up or during daytime, 90% (27/30) reported 

that it completely disappeared, and 6.7% (2/30) reported that it occurred occasionally during daytime, 

but did not happen after waking up. In total, 96.7% (29/30) of patients were improved whereas, in 

one particular case, symptom worsened with DDw/oR. For pain, among the 20 out of 34 patients 

who had TMJ pain before wearing the device, 85% (17/20) of patients reported that the pain 

disappeared. Rest of 15% (3/20) evaluated they have similar pain as before but still wanted to wear 

the device until the end of treatment period because the intermittent locking disappeared. Before 

wearing the MAD, those 20 patients had pain less than NRS 3 through self-management and proper 

treatment. In snoring, 14.7% (5/34) reported that snoring was completely disappeared, 55.9%(19/34) 

reported that they snore less, so 70.6% (24/34) of patients had a positive response.  

As all of participated patients were performing military service at the time of treatment, they were 

educated to reduce the MAD usage through tapering (wear every, every other day, once every 3 days, 

etc.) after each discharges from military service, but there was no way to confirm whether the 

patient’s states were well-maintained.  

For patients with symptoms of TMDs, the amount of anterior movement was determined at the 

minimum required anterior movement that makes the joint sound to disappear and that allows stable 

opening and closing of jaw without pain, to minimize the burden on the TMJ when using the device. 

In order to avoid the side effects, patients who had TMJ pain higher than NRS 4 by palpation were 

treated before MAD wearing. In addition, patients were educated to remove the device if they feel 

changes in occlusion.  

However, despite the aforementioned education, there was one patient who forgot it, and his 

symptom worsened to DDw/oR. At the first examination, the patient had to open his mouth through 
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left deviation, and a popping sound occurred from the right TMJ. But after using the MAD, he had 

no more popping sound on right TMJ and he could open the mouth limitedly, even if he tried to open 

through left deviation. Nevertheless the patient did not complain because he had no more pain on 

TMJ area, and the popping sound disappeared. In addition, the patient reported that he satisfied this 

result, because he could open his mouth up to 40mm without left deviation and sound. This situation 

was incurred that the patient wore the device in the wrong way, resulting the disc being more 

displaced anteriorly by the device. 

Improvement on snoring was assessed by patients’ fellow roommate soldiers without 

Polysomnography (PSG) because of the limitations of equipment and hospital room. Based on the 

feedbacks from their shared mates, total 70.6% (24/34) of patients reported positive responses, 55.9% 

(19/34) reported a decrease in snoring, and the other 14.7% (5/34) reported that snoring sound 

disappeared. This result is less than what Durán-Cantolla et al. reported that snoring symptoms 

decreased by 94.7% when using MAD with measuring PSG (Durán-Cantolla et al., 2015). The effect 

on snoring symptoms may have been insufficient because in this study, the amount of anterior 

movement was determined based at the minimum required level that the joint sound disappeared 

and the patient can stably open and close without pain, in order to minimize the burden on the joint. 

Comparing the usage of MAD with the previous ARS study is shown on Table 8. Lundh et al. for 6 

weeks, Okeson and Tecco et al. for 8 weeks, and Hersek et al. for 8-10 weeks instructed patients to 

wear the ARS for all day. All studies excluding Tecco et al. reported significant improvements in 

joint sound. According to Okeson, among 13 out of 40 patients, the pain remained after 2.5 years 

later of ARS wearing. However, there was no 8-week visit data, so it was marked as not available 

(N/A). Ma, Z et al. reported that 91 joints (DDwR) were treated with ARS therapy and a success 

rate was 92.31% at the end of treatment with MRI evaluation and as for the TMJ pain, the NRS 

decreased from 3.89 ± 1.80 to 2.23 ± 1.77 for 1-3 months and 24 hours with ClII adolescents  
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Table 8. Summary of ARS in the Treatment of Disc Displacement with Reduction 

Study 
Free of sound  Free of pain 

Patients % Patients % 

Lundh H. et al 
(Lundh et al., 1985) 

22/24 91.6 7/9 77.8 

Okeson JP 
(Okeson, 1988)  

27/32 84.3 N/A N/A 

Hersek N. et al 
(Hersek et al., 1998) 

11/17 64.7 15/17 88.2 

Tecco S. et al 
(Tecco et al., 2004) 

3/20 15.0 11/20 55.0 

Pihut M. et al 
(Pihut et al., 2018) 

49/56 87.5 51/56 91.1 

Ma Z. et al 
(Ma et al., 2019) 

84/91 92.3 N/A N/A 

ARS, Anterior Repositioning Splint; N/A, not available 
Follow up period is 6-16weeks 
 

 
 
around the age of 15 years. However, information was insufficient to count exact number of patients, 

so it was marked as N/A. Pihut et al. instructed patients to wear the ARS for 20 hours a day and 

checked twice after 4 weeks and 16 weeks. The results after 16 weeks of wearing were summarized 

above. In this MAD study, although patients wore the device only at night while they sleep, meaning 

that they wore the MAD only 6.79 ± 1.25 hours a day, showed meaningful results compared with 

the above other results. 

Using MRI to evaluate before and after the ARS wearing, Chen et al. reported that 13 out of 32 

(40.6%) of the joints were maintained in the normal disc-condyle (Chen et al., 2017). In another 

MRI study, Kurita et al. reported that 45 out of 51 joints (88.2%) showed recapture (Kurita et al., 

2001). However, one of the main limitation of this study is that there was no MRI before and after 

using MAD, because this study was a retrospective study. 
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Although not in many cases, a patient who failed twice with treatment of ARS still had intermittent 

locking and severe pain every morning. However, after ARS was replaced by MAD, the daily pain 

and intermittent locking completely disappeared. At the first visit, this patient stated that the joint 

sound and locking sensation disappeared as the disc was reduced by protrusion, but intermittent 

locking occurred after waking up. It was an indication of ARS, but there was already one failure. At 

that time, the ARS was retried, but the patient still had problems. In addition, the patient complained 

of snoring, so it was determined to treat both using MAD. The patient said that he open his mouth 

during sleep due to rhinitis and mouth breathing. There were reported cases where ARS treatment 

fails due to these problems, thus, this case is considered to be similar. Also, in the case of patients 

with poor dentition or severe bruxism, certain teeth are pressurized by the guiding ramp more than 

the others and trauma from occlusion (TFO) may occur. But in this study, there were no reports of 

discomfort in 1 patient with severe crowding and 7 patients with severe bruxism while using MAD. 

In this study, using MAD had the advantages of avoiding the aforementioned problems such as 

worsening of disc displacement and discomfort of tooth that can be caused by the guiding ramp from 

ARS. Therefore, in the case of 1) Patients with ARS indication but the patient has mouth breathing 

or opening during sleep, 2) Patients that developed closed lock in the morning due to displacement 

of articular disc at night, whom got treated with ARS, for which the clinic confirmed reduced 

articular disc, and 3) Patients complaining of discomfort of tooth in the morning after using ARS 

due to bruxism, clenching, severe crowding, etc., the MAD treatment is considered to be more 

effective than the ARS treatment. 

However, the limitations of this paper are that there was no MRI before and after MAD treatment, 

and due to the nature of military patients who were not free to visit, it was difficult to collect data 

from subsequent visits after a certain period of time, and that the patient's treatment was stopped due 

to the period of military service. 
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Ⅴ. CONCLUSION 
 

Through this study, after Mandibular Advancement Device(MAD) wearing, 91.2% (31/34) of 

patients on joint sound and 96.7% (29/30) of patients on intermittent locking was improved. It was 

confirmed that the improvement of symptoms of Disc Displacement with Reduction(DDwR) using 

the MAD was effective. Additionally in certain cases, it was confirmed that usage of the MAD is 

more effective than using the Anterior Repositioning Splint(ARS) on patients who have the 

symptoms of DDwR. However, one of the main limitation of the study is that there was no Magnetic 

Resonance Imaging(MRI) before and after using MAD. It is considered that a further study 

accompanied by MRI and long-term study is needed. 
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ABSTRACT (in Korean) 

 

정복성 관절원판변위 증상에 대한 

하악전진장치의 치료효과 

 

<지도교수 최 종 훈> 

연세대학교 대학원 치의학과 

우 건 철 

 

목적: 코골이 개선을 위해 하악전진장치를 착용한 환자 중 정복성 관절원판변위 

증상이 개선된 환자들에 대해 그 효과를 확인하고자 하였다.  

 

대상 및 방법: 코골이 개선을 위해 하악 전진장치 치료를 받은 환자 중 처음 

내원 기록에 관절음 또는 간헐적 과두걸림을 보고했고 장치 착용 후 1 회 이상 다시 

내원한 34 명이 최종적으로 본 연구의 대상이 되었다. 이들에 대한 진단은 Diagnostic 

criteria for temporomandibular disorders (DC/TMD)를 기준으로 시행했으며 주관적 

증상이나 임상검사의 징후를 평가하였다. 
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결과: 소리가 줄어들었다고 보고한 환자가 61.8%(21/34), 완전히 소실됐다고 

말한 경우가 29.4%(10/34)로 91.2%(31/34)에서 긍정적인 반응을 보였다. 아침에 

일어났을 때나 일상생활에서 반복되던 간헐적 과두걸림은 90%(27/30)에서 완전 

소실을 보였으며 기상 시에는 해소되었으나 일상생활에서 가끔 걸렸다고 보고한 

환자가 6.7%(2/30)로 96.7%(29/30)에서 개선을 보였다. 통증의 경우 장치 착용 전 

통증을 보고한 20 여 명 중 85%(17/20)의 환자가 통증이 없어졌다고 했다. 코골이는 

줄어들었다고 보고한 환자가 55.9%(19/34), 완전히 소실됐다고 말한 경우가 

14.7%(5/34)로 전체 환자 중 70.6%(24/34)에서 긍정적인 반응을 보였다.  

 

결론: 본 연구를 통해 하악전진장치를 이용한 측두하악장애 치료가 효과가 

있음을 확인하였고 경우에 따라서는 전방재위치교합장치보다 더 안정적인 효과를 낼 

수 있음을 확인하였다. 자기공명영상검사를 동반한 연구와 보다 장기적인 연구가 

필요할 것으로 사료된다. 
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