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Abstract

Objective: The present study aimed to evaluate the long 
term results of our previous study. In the previous study, 
we found that temporomandibular joint disorders(TM-
JDs) are related to habitual prone sleeping position and 
nasal septal deviation.

Methods: Of 200 participants 104 patients were diag-
nosed as TMJD. After five years we evaluated 101 of 104 
patients by means of TMJD sympthoms. By these years 
27 of 65 patients with nasal septal deviation had gone 
to septoplasty.

Results: 24 of 27 patients with nasal septal deviation 
were improved (88.8%). Additionally, 27 of 50 patients 
who changed their habitual sleeping position also im-
proved (54%). 

Conclusion: This study showed that correcting nasal sep-
tal deviation and habitual prone sleeping position im-
proves temporomandibular joint disorder sympthoms.
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Introduction
Temporomandibular joint disorders are musculoskele-

tal disorders affecting the jaw joint and chewing muscules. 
Frequent symptoms are pain in the orofacial region, limit-
ed jaw movement and sounds originating in the joint. Aeti-
ology of TMJDs can be psychological, neuromuscular and 
anatomical (1).

The turbinates and nasal mucosal vessels regulate nasal 
airflow, and heat, humidty, cleaning of breath. The mucosal 
blood vessels are also important for nasal resistance (2). 
Nasal cycle is a physiologic intermittent change of nasal 
airway resistance. The period of nasal cycle varies between 
2 and 6 hours. During one cycle, one side (left or right) of 
nasal cavity mucosa congests and the other side decongests. 

And in the following cycle, opposite side congests, and pre-
viously congested side decongests (3). 

Left or right lateral body posture while sleeping elimi-
nates nasal cycle. For example, while sleeping on left side, 
by the effect of gravity, the left (inferior) nasal passage 
blood vessels congest and the nasal passage narrows, and 
the opposite side decongests (2,3). If an individual has a 
nasal septal deviation, he or she will be more confortable 
when sleeping on septal deviation side. For example, if 
there is a nasal septal deviation on left side, sleeping on 
the left will give the opportunity to breath on right side 
cause by the gravity nasal blood will also be on the left side, 
otherwise the both nasal passege would be narrowed (3). 

There are many studies evaluating the relationship be-
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tween head and body posture with TMJDs (4,5). However, 
we can reach limited information about the ralationship 
between habitual sleeping body posture and TMJDs. Hibi 
and Ueda investigated that habitual body posture was as-
sociated with anterior disc displacement. 87 samples were 
questioned about their habitual body posture and magnetic 
resonance imaging were used for the evalution of temporo-
mandibular joint (6).

In our previous study we eveluated the relationships be-
tween TMJD; habitual sleeping body posture (HSBP) and 
nasal septal deviation (NSD). And found that, one having 
an unilateral obstructive nasal septal deviation in addition 
to a habit of sleeping in prone position has high risk of 
TMJD. And in this study, we presented the five years fol-
lowings of our participant patients.

Materials and Methods
A controlled clinical trial was carried out. The study proto-
col was approved by ethics commity and an informed con-
sent was obtained from all participants.
0f 200 participants of the previous study, 104 patients 
were diagnosed to have TMJD. We evaluated the follow 
up of these 101 patients in our study. 3 patients could not 
be followed for passed 5 years. 62 females and 39 males 
were enrolled to study. All patients were questioned about 
their habitual sleeping body posture, also confirmed by 
their family members and examined with nasal endoscopy. 
Patients with habitual chewing side, bruxism, dentofacial 
anomalies, incomplete dentition, orofacial trauma history, 
orthopedic or orthodontic treatment of the jaws were ex-
cluded in the previous study.

Table 1: TMJD (+) patients divided in groups considering NSD and 
HSBP

Groups Number of TMJD (+) patients

I NSD (-), HPSBP (-) 8

II NSD (+), HPSBP (-) 24

III NSD (-), HPSBP (+) 28

IV NSD (+), HPSBP (+) 41

TMJD: Temporomandibular joint syndrome, NSD: Nasal septal devia-
tion, HSBP: Habitual prone sleeping body posture

In these 5 years, 27 of 65 patients had an septoplasty op-
eration. We recommend all patients TMJDs advices as 
chewing habitually both side not one side, not biting tough 

nutrients, and protecting the jaw joints in cold weathers. 
And also adviced, all TMJD patients with habit of sleeping 
prone position, to sleep backpack or both sides alternately.
After 5 years follow up, all participants were clinically 
examined according to Research Diagnostic Criteria for 
TMD (RDC/TMD), and were classified as having muscle 
or joint disorders (8). Case classification of TMD based on 
two criteria: (1) C5 days of pain in masticatory structures, 
(2) examiner findings of arthralgia (pain response to jaw 
movements or digital palpation of one or both temporo-
mandibular joints) and/or myalgia (pain response to digital 
palpation of C3 of 8 muscles based on bilateral assessment 
of temporalis, masseter, lateral pterygoid, and submandib-
ular muscles).

Results
101 patients with a mean age of 42.65 were evaluated. Fe-
males were 62.6 %, and males were 37.4 % of participants. 
24 of the 27 patients who went septoplasty improved, that 
result shows that having septoplasty and training of advices 
for TMJD has 88.8% success (Table 2). And After exclu-
sion of patients who went septoplasty, we can see that 27 of 
50 patients improved. And this result shows that changing 
habits of sleeping position with training TMJD advices has 
a success of 54%.

Table 2: 5 years follow uo of NSD(+) , TMJD(+) patients

NSD(+)
n=65

septoplasty applied Septoplasty not applied

5 years 
ago

5 years 
after

5 years 
ago

5 years after

HPSBP(+)in
n=24

n=8 n=1 
(12.5%)

n=16 n=10 (62.5%)

HPSBP(-)
n=41

n=19 n=2 
(10.5%)

n=22 n=14 (63.6%)

NSD: Nasal septal deviation, HSBP: Habitual prone sleeping body pos-
ture TMJD: Temporomandibular joint dysfunction

Table 3: 5 years follow up of HSBP(+), TMJD(+) patients after exclu-
sion of patients applied septoplasty 

HPSBP(+), TMJD(+)
n=50

5 years before 5 years after

NSD(+) n=22 13 (59.0%)

NSD(-) n=28 10 (35.7%)

HSBP: Habitual prone sleeping body posture, NSD: Nasal septal devia-
tion ,TMJD: Temporomandibular joint dysfunction
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Discussion
People having nasal septum deviation are known to sleep 
laterally at the deviation side and their mouth will be open 
while sleeping because of the nasal resistance (3). In our 
previous study our hypothesis was that if people with na-
sal septal deviation had also a habit of sleeping in prone 
position, sleeping all night at lateral side with open mouth 
might cause anterior disc displacement. Results of our pre-
vious study showed that, TMJD percentage of participants 
were in the groups; (NSD(-), HPSBP(-)); (NSD(-), HPS-
BP(-)); (NSD(-), HPSBP(-)); (NSD(-), HPSBP(-)) were 
%4; %12; %14; %22, respectively (7). In the presented 
study, we evaluated five years follow up of the participants 
of previous study who had the diagnosis of TMJD. And 
determined that having septoplasty and training of advic-
es for TMJD has 88.8% success (Table 2), and changing 
habits of sleeping position with training TMJD advices has 
54% success for improvement of TMJD.

Aetiology, diagnosis and treatment of temporoman-
dibular disorders are still controversial. Habit of unilateral 
chewing, missing or deficient teeth (especially the poste-
rior teeth), trauma, neuromuscular disorders, bruksizm, 
orthognatic diseases, craniocervical postural problems, 
inflammatory arthritis, even the smart phone usage were 
blamed up to date (4,9,10). The posture of the head and 
the body is thought to play an important role in the aeti-
ology of temporomandibular disorders because chronically 
altered craniocervical posture can lead to mandibular pos-
tural changes (4).

Hibi and Ueda reported that the anterior disc displace-
ment is associated with the habitual lateral sleeping posi-
tion. They suggested that depending on gravity mandib-

ular rest position may change. This situation leads to the 
deviation of the ipsilateral condyle posterolaterally and the 
contralateral one anteromedially (6). Superior positioning 
of the ipsilateral condyle makes compression to the pos-
terior band of the disc or the retrodiscal tissue and makes 
this tissue thin which limits the condyle motions (6). Austin 
also determined a relationship between prone or lateral ha-
bitual sleeping positions predispose TMJD (11).

Patients with nasal septal deviation are known to sleep 
as their mouth open to breath easy because of narrowed 
nasal passages. Also individuals with obstructive nasal sep-
tal deviation tends to sleep laterally, for the reason that by 
the gravity blood in nasal mucosal vessels accumulated at 
the sleeping side(2,3). And, if they sleep at their deviation 
side, this will facilitate breathing by the opposite nasal cav-
ity.

We hypothesized that if one has a habit of sleeping in 
prone position in addition to nasal septal deviation, he or 
she will sleep all night prone and laterally on one side with 
open mouth and this would cause anterior disc displace-
ment. And, in our previous study we found that sleeping 
laterally and especially sleeping in prone position causes 
TMJD in patients with nasal septal deviation. And, our 
presented study showed that 7 of 8 patients (87.5%), who 
went septoplasty, changed habitual sleeping posture and 
obeyed temporomandibular disorder advices improved af-
ter 5 years follow up (Table 2).

To conclude, nasal septal deviation, habitual sleeping 
positions of laterally and prone predisposes TMJD. Cor-
recting these situations in addition to temporomandibular 
joint preventation advices will improve the sympthoms.
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