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Sleep-related Breathing Disorder and Its Relationship with
Temporomandibular Disorders: Literature Review

Jeongryul Park', Seunghoon Lee?, Sanghoon Lee?, Doyoung Choi**

'Department of Clinical Korean Medicine, Graduate School, Kyung Hee University,
’Department of Acupuncture and Moxibustion Medicine, Kyung Hee University Korean Medicine Hospital

In order to establish a relationship between sleep related breathing disorder (SBD) and temporomandibular disorders
(TMDs), a literature review was performed. A researching was performed based on PubMed, including english languages.
Any clinical study identified relationship between SBD and TMD were selected in this review. 13 studies were analyzed
in this review. According to SBD diagnosis, articles were grouped as follows: polysomnographic diagnosis (n=7), clinical
diagnosis (n=2) and survey/self-report (n=4). 12 articles established a positive relation between SBD and TMD and 1 did
not. SBD would be associated with protrusion/retrusion degree, myofascial pain, muscular and joint pathology, and other

orofacial findings. It was analyzed that the retrusion of the mandible had the significant influence on the severity of the

SBD.
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INTRODUCTION

Sleep disorder refers to the medical abnormality in sleep
patterns, and in severe cases, it interferer with daily life and
social activities. International Classification of Sleep Disorders-3
(ICSD-3), revised in 2014, classifies sleep disorders into in-
somnia, sleep-related breathing disorder, central disorder of
hypersomnolence, circadian rhythm sleep disorder, para-
somnia, sleep-related movement disorder."” Sleep related
breathing disorder is characterized by pauses in breathing or
periods of shallow breathing during sleep. In the common
form, this follows loud snoring. Because it disturbs normal
sleep, it is classified as a part of sleep disorders. In a domestic
study, sleep apnea has an average of 3~4.5% prevalence in
adults.”’

American Academy of Orofacial Pain (AAOP) defines
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temporomandibular disorders (TMDs) as ‘a group of disorders
including the masticatory muscles, the temporomandibular
joint(TMJ), and related structures’.” In 2014, National
Institute of Dental and Craniofacial (NIDCR) reported a
prevalence of TMDs is 5~12%. In 2009, Yang investigated
a prevalence of TMDs patients visited hospitals and identified
it gradually increased over 3 years since 2003.”

Based on the evidence, the association between sleep-re-
lated breathing disorder and TMD is still controversial in the
literature due to the complexity of the etiology and diag-
nostic of both disorders. Although there are some studies
show a positive relation between sleep-related breathing dis-
order and TMD. the relationship of both disorders is still
indistinct. The Review studies about the relationship between
sleep apnea and TMD published in 1999,5) 1996 and the re-
lationship only about children in 2013.” There has been no
study about relationship between sleep-related breathing dis-
order and TMD targeting all ages since the 21st century. The
aim of this study is to find out whether sleep-related breath-
ing disorder is related with TMDs.
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MATERIALS AND METHODS

To establish the relationship between TMD and sleep-re-
lated breathing disorder (SBD), a literature review was con-
ducted without limitation of publishing dates. PubMed was

used as the database.

1. Types of studies

Analytical case-control, cohort, cross-sectional studies who
have clearly defined aims to determine the relationship be-
tween SBD and TMD.

2. Language studies

The search was conducted with English literature.

3. Types of participants
The studies selected for this review included subjects with-

out limitation of age, gender, race.

4, Intervention type
Studies without intervention in order to identify relation-
ship between TMD and SBD.

5. Types of results

Primary outcomes: to determine the relationship between
SBD and TMD.

Secondary outcomes: to determine the relationship between
SBD and TMD by pathology.

6. Data collection

For TMD: Data were collected from studies showed diag-
nosis of TMD not limited to any method (ex. diagnostic cri-
teria of TMD (DC/TMD), Radiography).

For SBD: Data were collected from studies showed a diag-
nosis of SBD. The included diagnostic studies were as: (1)
polysomnography diagnosis (PSG); (2) clinical diagnosis with
or without self-report and (3) self-report and/or questionnaire.

For the identification and selection of the number of po-

tentially eligible studies for this review (N), a semantic field

Table 1. Search Strategy and Terms Used for the Search

Database and limits Search strategy and terms

PubMed (N=189)
Languages:
English

(apnea [tiab] OR snoring [tiab] OR breath
[tiab]) AND (temporomandibular [tiab] OR
craniomandibular [tiab] OR TMJ [tiab] OR
orofacial [tiab] OR TMD [tiab] OR "disc
displacement” [tiab])

was determined for the term “SBD” (‘apnea’, ‘snoring’,
‘breath’) and another semantic field related to the term
“TMD” (‘temporomandibular’, ‘craniomandibular’, ‘TMJ’,
‘orofacial’, “TMD’, ‘disc displacement’) using PubMed data-
base (Table 1).

7. Study selection and data collection

For study selection, studies were firstly selected by title
and abstract. The articles selected were read fully. During
analysis of articles, three questions of elimination based on
the inclusion criteria were considered for selection of studies:
(1) Is it a clinical study? (2) Does study not involve inter-
ventions? (3) Is the relationship between SBD and TMD es-
tablished? Articles met these criteria were included in the re-
view for the final analysis. The reason why some studies were
excluded were recorded in ‘Table 2°. The excluded or other
related studies were used at Discussion to supplement

explication.

8. Extracting data from the studies

The PICO criteria (population, intervention, control
groups, outcome) were used to establish tables of analysed
studies: population (sample size, distribution of subjects by
gender and age range), intervention (main variables to com-
pare, related to the topic, statistical analysis and confidence
interval, type of method used for the diagnosis of SBD and

TMD), comparison criteria or control (presence of any con-

Table 2. Studies Retrived in Full Text and Excluded from the Review

Author and .
Reason of exclusion
year
Harrell WE Jr,  Case report without comparison group, showing

2017° no association
Long J, 20172 Evaluates only bite opening and mandibular
protrusion, not temporomandibular disease

(undiagnosis)

Olmos SR, It was not in the inclusion criteria (It is not clinical
2016" study)

Hao Z, 2016 It was not possible to obtain this article

Bakke M, It was not associated with sleep-related

2014 breathing disorders

Spencer J, It was not in the inclusion criteria (It is not clinical
2013" study)

Lam DJ, It was not associated with temporomandibular
2010 disease (about congenital craniofacial

anomalies; orofacial cleft, Down syndrome)

Will MJ, It was not possible to obtain this article
1995™

Reimio R, Case report without comparison group, showing
1994'® no association

Sugahara T, Case report without comparison group, showing
1994" no association
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trol group) outcome (answer to the hypothesis, presence of
relationship between SBD and TMD).

RESULTS

189 potentially eligible studies were searched in the
PubMed database (Table 1). Based on the selection by title
and abstract, 23 articles were selected. Of the 23 articles 10
were eliminated in the reading of full text due to not meeting
the inclusion criteria for this review (Table 2). Finally, 13

studies were analysed (Fig. 1).

1. Included studies

In all, 13 studies were analyzed in this review. The analysis
tables were established according to the PICO criteria (Tables
3-5). The studies analyzed were summarized in: (1) SBD di-
agnosed by polysomnography (PSG) (n=7); (2) SBD diag-
nosed clinically (n=2) and (3) SBD diagnosed by ques-

tionnaire and/or self-report (n=4).

2. Characteristics of participants
In relation to age, 4 studies included only children or
adolescent.'®?? 5 studies did not specify the both age and

.. 19,20,22,24,3
gender of participants. "™ 30

3. Categories of pathology of TMD

Among the analyzed articles, studies of TMD about mus-
1827) 23242627)
my-

ofascial pain were 2.2 The number of studies treated the

cular problem were 2, joint problem were 4,

other orofacial findings were 520242628 Apout rheumatoid

arthritis (RA) were 2."” Uncertain pathology were 2.

DISCUSSION

In this review, a high relation was shown between SBD and
TMD.

Search in PubMed
(N=189)

v

Selection based on
title/abstract (n=23)

v

Articles submitted for analysis to the
review (n=13)

Excluded articles based on inclusion

} criteria (n=10)

Fig. 1. Search method, identification, choice and inclusion of articles.

Majority of the included studies (n=7) based their SBD di-
agnostic on the PSG, and one-third of them based on the sys-
tematic questionnaire about sleep disorders. Because PSG in-
cludes the feature about breathing, it is valuable to analyze
SBD. Besides, positive relations between SBD and TMD were
founded in 12 from included 13 studies.

In this review, there was a variety of age range and gender,
it does not explain about risk or association.

But there were some tendencies about specific tempor-
omandibular pathology. And there was one thing to think
that the other orofacial findings except for masticatory mus-
cle, joint, and disc of the temporomandibular area should be
examined for assessment of TMD.

Although it is not enough to prove the causal relationship,
12 from 13 studies showed a positive relationship. And there
was such finding that the position of the mandible is an im-

portant factor for the development of TMD.

1. Relationship between SBD and TMDs based on
analysis of selected articles

12 of the 13 analyzed papers identified the TMD and SBD,
among the 12 papers, 5 articles directly discussed about rela-
tion between retrusion of mandible and SBD, 2 article were
about orofacial findings affecting indirectly for position of
mandible. 2 papers about myofascial pain indicated that each
SBD and TMD could cause each other to develop.

De Felicio CM at al. concluded children with OSA had rel-
evant impairments in orofacial functions and lesser muscular
coordination than primary snoring and healthy children.'
They used ‘Orofacial myofunctional evaluation with scores
(OMES)’ and masseter electromyography to evaluate the ab-
normality of orofacial structure, and confirmed that the OSA
occurred more frequently when there was a abnormality of
the mandible movement or the malfunction of the masseter
muscle. Mutoh T at el. concluded that rheumatoid arthritis
(RA) invading TMJ causes joint degeneration or micro-
gnathia through inhibiting growth of mandible, and severity
of TMD could be related with severity of OSA.! Study of
Folha GA et al. had a strength that used validated scale-based
instrument (PSG) as against former studies.”” They identi-
fied OMES-expanded’s validity through confirming the sig-
nificant difference between OSA patients and controls. It was
found that the observations of orofacial structures were an
important part of the assessment of sleep-related breathing
disorders. Alamoudi OS confirmed TMJ due to RA could

cause retrognathia, then the severity of retrognathia could be
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EDS was found in 19% of the patients

100)

100)

TMD group (n
Controls (n

TMD : RDC/TMD

200 subjects

Collesano V, Cases and

2004°"

and in 10% of the control subjects,

SBD: Douglass Sleep Disorders

control
study

poor sleep quality, the

and OSA in 6 of patients and in 4 of

control subjects. No statistically

Questionnaire; (OSA was

age and sex prevalence

considered as present if the total

Douglass questionnaire score

of OSA was lower than

significant association emerged

that of TMD, and EDS

between TMD and OSA. EDS was
more frequent in patients with

myofascial pain.

reached or exceeded the cut-off

was found to be present
in only a few cases.

point of 32 for women and 36 for

men.) Epworth Sleepiness Scale; (a

total >10 considered to indicate

the presence of EDS)
Chi-squared test. p<.05

PSQI: Pittsburgh sleep quality index; OSA: Obstructive sleep apnea; TMD: Temporomandibular disorders; RDC/TMD: research criteria for temporomandibular disorders; PSQ: Pediatric Sleep

Questionnaire; SRBD: sleep related breathing disorders; NHANES: National Health and Nutrition Examination Survey; EDS: excessive daytime sleepiness.

related with the degree of SBD.” Li KK studied about dif-
ferences in characteristics of white and Asian color OSA pa-
tients, they proved mandible position in asian tend to have
more protrusions, and lowest oxygen saturation (LSAT) is
lower in the white group. However many factors, such as
obesity and other harmful orofacial structures made it diffi-
cult to determine which characteristics were likely to be at-
tributed to the OSA.** Huynh NT et al. analyzed ad-
enotonsillar hypertrophy, morphologic features related to a
long and narrow face (high mandibular plane angle, narrow
palate, and severe crowding in the maxilla and the mandible),
allergies, frequent colds, and habitual mouth breathing were
related with OSA in study of under 18 adolescent.””’
Among four studies used questionnaire for the diagnosis
of SBD, Collesano V et al. compared 100 TMD patients with
100 normal group, there was no statistically significant asso-

ciation emerged between TMD and 0SA.*”

2. Comparison with previous studies

Like previous studies,s’(’) we analyzed relationship between
SBD and TMD. 12 among the 13 studies showed a link be-
tween SBD and TMD as shown in the current study.

However, previous studies analyzed single pathology of
TMD, on the other hand, in this study, it was intended to
combine the results of the study in no limitation of pathology
and find out what factors regarding TMD are related to the
occurrence of SBD.

As a result of analysis about mandible’s protrusion/retrusion
degree, myofascial pain, muscular coordination, other or-
ofacial findings, 5 articles directly discussed about the rela-
tion between retrusion of mandible and SBD, 2 article were
about orofacial findings affecting indirectly for the position
of the mandible. So pathology, which is most closely related

to the SBD, was referred to as the retrusion of the mandible.

3. Investigation of other studies

Genioglossus (GG) muscle activity is augmented to main-
tain upper airway patency.m During sleep GG muscle activ-
ity is suppressed greatly and it may lead to partial or com-
plete upper airway collapse. Then it can induce SBD. There
were studies how much GG muscle activity varies depending
on bite opening and protrusion of mandible.”” The result
of the study was that without protrusion of mandible, GG
muscle activity increased from bite opening 4 mm to 12 mm.
And the strongest signal was found in 4 mm bite opening

and maximum protrusion of mandible.
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The other study used Apnea Hypopnea Index for evalua-
tion OSA patients in the therapy with mandibular advance-
ment devices showed that advancement amounts higher than
50% do not significantly influence the success rate.”

Past reviews about relationship between SBD and TMD
were founded.>® The articles suggested dentists’ role would
be important because some sleep disorders seemed to be re-

lated to TMJ, and more controlled studies were required.

CONCLUSION

Although many studies and reviews have been made, it is
not enough to confirm the causal relationship between SBD
and TMD.

In relation to the findings in this review, we could con-
clude the following;

(1) Sleep-related breathing disorders would be associated
with myofascial pain, muscular and joint pathology, and oth-
er orofacial findings.

(2) It is analyzed that position of the mandible(retrusion)
has the greatest impact on the severity of the SBD.

(3) The orofacial structures such as high mandibular plane
angle, narrow palate, and severe crowding in the maxilla and
the mandible can affect the position of the mandible or upper
airway patency. So multidisciplinary approach is needed in
examining TMD patients.
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