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Streszczenie

Wstep: Zaburzenia czynno$ciowe stawow skroniowo-
-zuchwowych (ssz) we wspotczesnej populacji uznawane
sa przez Swiatowa Organizacje Zdrowia za trzecia pod
wzgledem czgstotliwosci wystepowania w stomatologii cho-
rob¢ po prochnicy i peridontologii. Uwaza si¢, ze dotyczg
84% dorostej populacji. Natomiast u 0sob po 65. r.z. zabu-
rzenia te nasilaja si¢ i moga dotyczy¢ nawet 100% populacji
w tym przedziale wickowym.

Material i metoda: Przebadano 150 pacjentow w wieku
35-70 lat (Srednia wieku 46,5). Wszyscy byli diagnozo-
wani w latach 2006—2010 w Katedrze 1 Zaktadzie Protetyki
Stomatologicznej Pomorskiego Uniwersytetu Medycznego
w Szczecinie z powodu podejrzenia wystepowania mniej lub
bardziej zaawansowanej postaci zaburzen czynnosciowych
uktadu stomatoganatycznego, a szczegolnie ssz. Stopien
zaawansowania zaburzen okreslono za pomoca wskaznika
Helkimo.

Wyniki: U 112 pacjentéw zdiagnozowano zaburzenia
czynnos$ciowe ssz oraz stwierdzono wystepowanie wcze-
snych postaci bezdechow nocnych. Na podstawie uzyskanych
wynikow badan stwierdzono, ze stopien zaawansowania

postaci bezdechéw nocnych byt wprost proporcjonalny
do czasu trwania i cigzkosci dysfunkcji ssz.

Whiosek: Wigkszos$¢ pacjentdw nie taczyta objawow
bezdechéw nocnych z nieprawidlowosciami uktadu sto-
matognatycznego.

Hasta: uklad stomatognatyczny — staw skroniowo-
-zuchwowy — zaburzenia czynno$ciowe — bez-
dech nocny.

Summary

Introduction: Functional disorders of the temporoman-
dibular joints (TMJ) in the contemporary population are
considered by World Health Organization to be the third
most frequent dental disease after caries and periodontitis. It
is thought to affect 84% of the adult population. In patients
aged 65 years and older these disorders become more severe
and may affect up to 100% of this age group.

Material and method: We examined 150 patients aged
35-70 years (mean age 46.5 years). All patients were diag-
nosed in 2006-2010 at the Department of Dental Prosthetics
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of the Pomeranian Medical University in Szczecin due
to suspected more or less advanced functional disorders
of the stomatognathic system, particularly TMJ. The sever-
ity of the disorders was identified using the Helkimo index.

Results: Functional disorders of the TMJ and mild sleep
apnoea were diagnosed in 112 patients. Findings from the
study indicated that the severity of sleep apnoea was posi-
tively correlated with the duration and severity of TMD.

Conclusion: Most patients did not link the symptoms
of sleep apnoea with dysfunctions of the stomatognathic
system.

Key words: stomatognathic system — temporoman-
dibular joint — functional disorders — sleep
apnoea.

Introduction

The stomatognathic system is an anatomical structure
formed by the muscles and bones of the head, neck and
shoulder girdle, closely linked in terms of their functionality
and morphology. Anatomically, it includes the mandibular
bone, maxilla with dental alveoli and teeth, temporoman-
dibular joints, symmetrical contact points, the system of
nerves and muscles, blood and lymph vessels and secretory
glands. This anatomical system, like any other part of the
human body, is affected by physiological changes. Being
morphologically and functionally integrated, it also under-
goes dynamic changes during life [1, 2, 3]. The stomatog-
nathic system in young people with unfinished development
of the masticatory organ differs from that in adults [4, 5].
Degenerative changes also occur due to ageing and wear
of individual elements of this system [6, 7, 8]. Structural
and functional changes depend on ageing of the body, but
are also determined by emotional and mental factors [4].
Epidemiological studies demonstrated a gradual increase in
the incidence of functional disorders of the stomatognathic
system. This process is attributed to both general local and
environmental causative factors, such as exposure to spe-
cific working environment or living conditions. Local fac-
tors include para- or dysfunctions in the dynamics of the
masticatory organ, loss of dentition in the support zones,
bone atrophy in the facial skeleton, or iatrogenic injury.
Due to the multifactorial nature and diversified clinical
manifestations, dysfunctions of the stomatognathic system
and its elements are a significant diagnostic and therapeu-
tic problem [6, 8, 9].

Temporomandibular disorders (TMD), particularly those
of a functional nature, have recently become an increasingly
frequent reason for patients’ visits to dentists. Statistical
data indicate that 84% of the adult population suffer from
symptoms of differing severity of TMD [9]. Functional dis-
orders are manifested by clicking or popping sounds, luxa-
tion, muscle pain and other symptoms [1, 2, 6, 7, 9, 10, 11].
In a targeted interview patients from this group, especially

those with severe functional disorders of the temporoman-
dibular joints (TMJ), also reported sleep apnoea of differ-
ing severity. In most cases, sleep apnoea was manifested by
snoring. These symptoms are usually observed in patients
lacking teeth in the alar region of the mandible, but also in
completely edentulous patients using the same removable
prosthetic restoration for many years [1, 12, 13, 14].

The aim of this study was to analyse the correla-
tion between the incidence of functional TMD and sleep
apnoea.

Material and method

We initially examined 150 patients diagnosed at the
Department of Dental Prosthetics of the Pomeranian Medi-
cal University of Szczecin due to the suspected advanced
functional disorders of the stomatognathic system. Of these,
38 were referred for further differential diagnosis to other
doctors, including laryngologists and orthopaedic specia-
lists. The remaining 112 patients were diagnosed with func-
tional disorders of the stomatognathic system. The severity
of functional disorders was identified using the Helkimo
index.

The patients were classified into 3 groups. Group A com-
prised patients with minor dysfunctions (n = 36; 31 F, 5 M;
age 35—42 years). Group B comprised patients with moderate
dysfunctions (n = 54; 47 F, 7 M; age 35-55 years), and
group C comprised patients with severe dysfunctions (n = 22;
18 F, 4 M; age 54-70 years) — tables 1 and 2.

Table 1. Classification of patients to groups, with consideration
of their sex

Study group Female Male
Group A 31 (81%) 5 (19%)
Group B 47 (87%) 7 (13%)
Group C 17 (77%) 5(23%)
Total 95 (85%) 17 (15%)

Table 2. Classification of patients by age

Study group 35-45 46-55 > 70 years
Group A 36 - -
Group B 10 44 -
Group C - 18 4
Total 46 (41%) 62 (55%) 4 (4%)

A standard dental examination, including classification
acc. to the Helkimo index, was carried out in all patients. We
identified the range, symmetry and trajectory of the posterior,
anterior and lateral mobility of the mandible. We assessed
the condition of masseter muscles, including the tone, pain
symptoms and sensitivity to pressure, using the VAS scale.
The examination was also focused on concomitant acoustic
symptoms, such as clicking or popping sounds in the TMJ
during movement of the mandible. We analysed panoramic
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radiographs taken for patients, and in selected cases also
functional temporomandibular radiograms. We identified
edentulism acc. to the Eichner index, and the duration of
use and quality of removable dental restorations (partial or
complete). All patients were referred to a laryngologist for
consultation to rule out malformations and diseases that
could potentially be responsible for breathing disorders.
A targeted questionnaire-based interview was carried out
in all patients, and this included questions on the patient’s
knowledge of the presence and severity of sleep apnoea.

Patients were asked the following questions:

1. Do you have frequent problems with falling asleep?

2. Do you wake up too early in the morning?

3. Do you wake up at night and if so, do you have
problems with falling asleep after that?

4. Do you often feel tired after waking up in the morning?

5. Have your relatives told you that you snore?

6. How long have you been snoring — 1 month, 3 months,
6 months, longer than 6 months

7. Do you know of any medications which reduce
snoring?

To analyse the correlation between the individual vari-
ables presented in contingency tables, we carried out y* inde-
pendence tests. We tested a zero hypothesis, that variables
in the table are independent, and an alternative hypothesis
on the correlation between the variables. We calculated
the values of the verification score for ¥ and critical val-
ues of 2, distribution for the adopted critical significance
level o= 0.05. For y*>< 2, there was no reason to reject the
hypothesis on the independence of variables, and for y*> 2,
the hypothesis on independence was rejected in favour of
the alternative hypothesis.

Summary of results

About 59% of the diagnosed patients were older than
45 years. Dysfunctions grup B i C of the TMIJ various
severity were diagnosed in over 68% of patients acc. to Hel-
kimo index. Changes in the position of the mandible against
the maxilla caused by the loss of support zones in the alar
region were found. Over 50% of patients were lacking teeth
in the alar region or were completely edentulous (Tabs. 1-4).
Most patients (75.1%) had removable prosthetic restorations
that were older than 5 years (Tabs. 5 and 6). In the targeted
interview more than 50% of positive answers were obtained
from patients in groups B and C, which confirmed the pres-
ence of symptoms such as sleep disorders and sleep apnoea.
The analysed patients had no knowledge of medications or
management strategies for sleep apnoea (Tab. 7).
Statistical analysis demonstrated that individual groups

of patients differed in terms of age, severity of dysfunction
measured by the Helkimo index, edentulism measured by
the Eichner index, and the type of removable partial or total
prosthetic restoration (Tabs. 1 and 2). However, no differ-
ences between patients were found in terms of sex and the

Table 3. Classification of patients by the severity of dysfunction
acc. to Helkimo index

Study group Helkimo I Helkimo II Helkimo III
Group A 36 - -
Group B - 54 -
Group C - - 22
Total 36 (32%) 54 (48%) 22 (20%)

Table 4. Classification of patients acc. to the Eichner index for
partial or total edentulism

Stwely o Class Class Class
B2 and B3 B3 and B4 Cl1,C2,C3
Group A 20 16 -
Group B 30 24 -
Group C 2 11 9
Total 52 (46.4%) 51 (45.5%) 9 (8.1%)

Table 5. Classification of to the type permanent restoration,
removable restoration, non restoration or restoration incorrect

Non restoration
Permanent Removable .
Study group . . or restoration
restoration restoration .
mcorrect
Group A 30 1 5
Group B 7 20 27
Group C 2 15 5
Total 39 (34.82%) 36 (32.14%) 37 (33.04%)

Table 6. Classification of patients acc. to duration of use
of removable partial or total prosthetic restoration

Use of prosthetic 1-2 years 3-5 years > 5 years
restorations % % %
Group A 2 2 8
Group B 2 5 17
Group C - - 5
Total 4 (9%) 7 (15.9%) 30 (75.1%)

Table 7. Results from the targeted questionnaire-based interview
on self-reported breathing disorders

Group A Group B Group C
Questions n=236 n=>54 n=22

Yes/No Yes/No Yes/No

1 16/20 34/20 20/2

2 15/21 32/22 18/4

3 14/22 30/24 20/2

4 15/21 29/25 17/5

5 30/6 50/4 22/0

6 <2 months <4 months 6 months or longer

7 0/36 0/54 0/22

time for which removable partial or total prosthetic restora-
tions were used (3—6). The answers of patients to questions
1-4, regarding self-reported breathing disorders, differed in
groups A, B and C. Answers to questions 1 to 4 were cor-
related with the study group, but not answers to question 5.
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Table 8. Results from the x> independence test for questions
on self-reported breathing disorders

Questions v Lo Test results
1 12.59 5.99 zero hypothesis rejected
2 9.10 5.99 zero hypothesis rejected
3 15.20 5.99 zero hypothesis rejected
4 7.00 5.99 zero hypothesis rejected
5 4.96 5.99 no grounds to reject H,

We were unable to carry out the y? independence test for
scores from questions 6 and 7, as they did not meet the test
objectives (Tabs. 7 and 8).

Discussion

Temporomandibular joints are involved in important
processes of human physiology, such as breathing, masti-
cation, swallowing and speech. External respiration takes
place in the airways, which in their upper part filtrate, warm
and moisturize the inhaled air. Many people breathe through
the mouth, which physiologically is not a part of the air-
ways. Mouth breathing is a pathological process caused by
impaired patency of the nose (curved septum, nasal polyps),
diseases of paranasal sinuses, or malocclusion. In the early
ontogenesis, mouth breathing contributes to the development
of occlusal disorders (crossbite) and temporomandibular
joint disorders, and disturbs speech articulation. Theories
explaining developmental disorders in the anatomy of the
stomatognathic system associated with mouth breathing
indicate two factors: pressure and hypofunction [10]. Epi-
demiological studies demonstrated that over 80% of the
adult population is affected by functional disorders of the
TMJ, as also confirmed by our findings [2, 3, 4, 5]. Patients
with breathing disorders caused by dysfunctions of the TMJ
persistently inhale insufficient amounts of air, and are pre-
disposed to obstructive sleep apnoea (OSA). As a conse-
quence, they suffer from drowsiness during the daytime,
and circulatory disorders, which may be associated with
insufficient oxygen supply to the brain, heart, kidneys and
liver. Treatment of functional disorders of the stomatog-
nathic system is difficult due to the multifactorial aetiology
of this disease. Thus, patients may present with symptoms
of different severity [3, 5, 12]. The patients analysed in our
study had similar symptoms to those reported in papers by
DeBoever and Adriaens, and van der Meulen [1, 14]. The
analysis of findings from a targeted questionnaire-based
interview allowed us to identify patients’ knowledge of the
presence and severity of sleep apnoea. The obtained data are
comparable to those reported by DeBoever and Adriaens,
Marbach, and Michelotti et al. [1, 3, 4]. The study demon-
strated that changes in the stomatognathic system caused by
lowered occlusion, especially those resulting from incorrect
prosthetic restoration or shortened dental arches, may be
a factor responsible for functional disorders, and further

lead to breathing disorders [4, 13]. Snoring, however, may,
but does not have to be, a symptom of developing sleep
apnoea [15, 16, 17, 18].

Conclusions

1. The severity of sleep apnoea in the analysed patients
was positively correlated with the duration and severity
of TMD.

2. Most patients did not link the symptoms of sleep
apnoea with dysfunctions of the stomatognathic system.
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