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Abstract

Temporomandibular disorder (TMD) is the clinical problem that frequently found and affect
quality of life. Nowaday, diagnosis is depended on the experiences of the examiners. There is no good
clinical indicator to help diagnosing TMD in asymptomatic cases. Many studies reported the association
between buccal mucosa ridging and parafunctional habits that were accepted as predisposing factors
for TMD. The purpose of this study is to clarify the association between buccal mucosa ridging and
TMD predisposing factors. One thousand data (500 who has buccal mucosa ridging and 500 who
has no buccal mucosa ridging) was collected from out patients of 4 Thai dental schools by
calibrated investigators, 250 from each school equally (125 for control and 125 for experiment group).
The data collection were age, sex, presence or absence of buccal mucosa ridging, TMD, jaw opening
patterns, masticatory muscle symptoms, loss of posterior teeth and denture wearing. All data
were statistically analysed by odd ratio, logistic regression and chi-square test at significant level
of p=0.05. The result showed that there is relationship between buccal mucosa ridging and abnormal

jaw opening patterns and removable partial denture wearing (p<0.05).

Keywords: Buccal mucosa ridging, TMD, Jaw opening patterns, Loss of posterior teeth, Denture

Introduction

Temporomandibular disorder (TMD) is
a clinical problem causing chronic orofacial pain
and suffering among people aged 25-40.
The clinical diagnosis of TMD is not yet exactly
defined. This is due to both the lack of specific
criteria to be used for TMD diagnosis and no
research Diagnosis Criteria (RCD). In addition,

the symptoms of the patient are usually not
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confined to one area. Moreover, TMD can
be caused by both problems of the joint itself and
the masticatory muscles, complicating the
diagnosis. Previous studies have shown multiple
factors affect the development of TMD including
individual stress levels, profession, sex, and age.
However, the specific pathogenesis of TMD
remains unidentified. Because misdiagnosis or

false positive diagnosis can lead to an improper
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treatment plan for the patient, it is important to
establish a good diagnostic indicator for TMD.

Currently, two major methods are widely
used to diagnose TMD. A questionnaire focusing
on the signs and symptoms of TMD patients is
a commonly employed method. One drawback
of this method is that some pertinent information
may not be elicited due to the patient not
understanding some questions. Another method
is clinical examination, but this method is not
objective and subject to bias. Indeed, both methods
are limited by their subjective nature. Previous
studies report buccal mucosa ridging and tongue
indentation can be an indicator of bruxism,
a predisposing factor for TMD [1-2]. Other factors
causing buccal mucosa ridging or hypertrophy
of the buccal epithelium; tooth clenching, cheek
biting, tongue thrusting, and lips sucking, can also
be predisposing factors for TMD [3]. The incidence
of these habits are related to age and sex and
are found in females more than in males of patients
ranging between 20-29 years old. Vertical
dimension loss is another factor in the
development of an intraoral vacuum effect due to
the extra force from masseter muscle, buccinator
muscles and lateral tongue indentation [3].
Amemori et al. [4] reported abnormal movement
of the lower jaw during bruxism could cause
injuries to the temporomandibular joint and the
muscles of mastication, leading to TMD.
They suggested that maloclusion may not be
involved in the development of bruxism and tooth
clenching [4].

Reports on parafunctional activities
indicate clenching or grinding are major causes of

TMD [5-6]. These parafunctional habits were
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reported to delay healing and prolong the duration
of the TMD [7]. Pahkala and Laine-Alava [8]
stated malocclusion and occlusal interference
are prognostic factors for TMD. Moreover, anterior
open bite may lead to tenderness at the
temporomandibular joint, while large overjet and
anterior open bite can lead to clicking sounds
in the joint during jaw opening or deviation.

Concerning a correlation between sex and
TMD, there are many reports showing females
have a higher frequency of TMD than males [8].
These findings corresponded with stress levels,
which are higher in females than in males, and
the inclination of females to visit the dentist
more often than males [9]. Some groups
hypothesized the healing and repair process occurs
more rapidly in males than in females [8-11].
Epidemiologic studies report TMD can be found
in all ages and can have a high prevalence among
the elderly [10-11].

Objectives

The aim of the present study is to clarify
the correlation between buccal mucosa ridging
(linea alba buccalis) and TMD predisposing
factors. If the study shows the positive
relationship between these factors, buccal
mucosa ridging will be used as a diagnostic
indicator for TMD. It can help diagnosing TMD

more accurate and free from examiners bias.

Methods

The population for this study comprised
patients presenting for oral examination and
treatment planning from 2006-2007 at four Thai

Faculties of Dentistry (Srinakharinwirot University,
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Chulalongkorn University, Khonkaen University,
and Thammasat University ). From this population,
1,000 subjects were selected, 125 subjects
presenting with buccal mucosa ridging and 125
control subjects from each school (500 subjects
with buccal mucosal ridging and 500 without
buccal mucosa ridging as control). All procedures
in this study had prior approval from the Ethics
Committees of all the participating Universities.
The subjects were evaluated for TMD predisposing
factors and TMD signs by calibrated examiners
(Kappa standard calibration). The TMD
predisposing factors evaluated were age, sex,
and abnormal oral habits such as bruxism
and clenching. The signs of TMD evaluated
were joint clicking sounds, locked jaw, or abnormal
jaw opening patterns such as jaw deviation
or jaw deflection. The history of locked jaw and
the muscle of mastication evaluation which
classified as muscle tenderness and muscle
spasm were recorded. Any missing posterior
teeth or wearing of fixed/removable prostheses
was recorded. The data were analyzed using
Odds ratio, Chi-square test (p<0.05), and Logistic
regression to identify any relationships between
the presence of buccal mucosa ridging and

predisposing factors to TMD.

Results

The present study comprised 1,000
subjects (366 males (36.6%) and 634 females
(63.4%) ranging in age from 12 to 81 yrs (mean
of 34.8 +/- 13.6 yrs.). The majority did not
have underlying systemic disease (89.9%) and
denied the use of systemic medication (78.8%).

TMD signs were present in 31% of the subjects
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while 69% of the subjects had no signs of TMD.
Unilateral clicking (64.2% ) was the most common
TMD factor found, with bilateral clicking and
joint pain found at 30.6% and 5.2%, respectively.
Bilateral buccal mucosa ridging was identified
in 41.4 % of the study subjects.

Factors affecting TMD (table 1) were found
in 50% of the subjects missing posterior teeth.
Abnormal jaw opening patterns and abnormal
oral habits were present in 36.7% and 25.9%
of the subjects, respectively. Considering missing
posterior teeth, most patients exhibited loss from
all 4 quadrants (34%) with loss of teeth in
2 quadrants and 1 quadrant noted in 30.2%
and 22.49% of the subjects, respectively.

Among subjects with factors relating to
TMD, abnormal jaw opening patterns, including
jaw deviation (84.2%), jaw deflection (15.0%),
and locked jaw (0.5%), were found. Abnormal
oral habits found were bruxism (47.1%), clenching
(40.5%), and others, including cheek biting and
lip sucking.

Statistical analysis using Pearson’s
chi square revealed a relationship between the
presence of linea alba buccalis and signs of TMD,;
abnormal jaw opening patterns and removable
denture wearing (p <0.05). Moreover, patients
who had signs of TMD (such as abnormal oral
habits or joint sounds) had a 1.1-1.9 fold higher
incidence of linea alba buccalis than those without
signs of TMD. Subjects with abnormal jaw opening
patterns tended to have a 1.8-3.1 fold higher
incidence of linea alba buccalis than those with no

abnormal jaw opening patterns (table2).
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Table 1 Factors related to TMD in studied population
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Percent in
Percent in  group with
Factors related to TMD Number total factors
sample related to
group T™MD
Abnormal habits
Normal 741 4.1
Abnormal 259 25.9
Clenching 105 10.5 40.5
Bruxism 122 12.2 471
Biting 16 1.6 6.2
Sucking 7 0.7 2.7
Other 9 0.9 3.5
Signs of TMD
Normal 690 69
Abnormal 310 31
Unilateral clicking 199 19.9 64.2
Bilateral clicking 95 9.5 30.6
Joint pain 16 1.6 5.2
Opening pattern
Normal 633
Abnormal 367 36.7
Jaw deviation 309 30.9 84.2
Jaw deflection 55 5.5 15.0
Locked jaw 2 0.2 0.5
Jaw deviation & deflection 1 0.1 0.3
Muscles of mastication
problems
Normal 983
Abnormal 17 1.7
Don’t know site 7 0.7 41.2
Masseter muscle 4 0.4 23.5
Temporalis muscle 4 0.4 23.5
Median pterygoid muscle 2 0.2 11.8
TN
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Table 1 (Continued)

Percent in
Percent in group with
Factors related to TMD Number total factors

sample related to

group TMD
loss of Posterior teeth
no 500 50
yes 500 50
1 quadrant 112 11.2 22.4
2 quadrants 151 15.1 30.2
3 quadrants 67 6.7 13.4
4 quadrants 170 17 34.0
Prosthesis Wearing
fixed prosthesis
no 885 88.5
yes 115 11.5
single crown 70 7 60.9
bridge 40 4 34.8
single crown and bridge 5 0.5 4.3
Removable prosthesis
no 926 92.6
yes 74 7.4
TP 44 4.4 59.5
RPD 28 2.8 37.8
RB 2 0.2 2.7
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Table 2 Relationship between the presence of linea alba buccalis and factors related to TMD
(Odds Ratio analysis with p=0.05)

Number of linea alba buccalis

95%CI of OR

Characteristic Total
no yes Upper Lower
1000
Gender

male 366 167 199 1.068 0.824  1.383
female 634 279 355

Abnormal habit
no 741 343 398 1.305 0.979 1.74
yes 259 103 156

Signs of TMD
no 690 327 363 1.446 1.1 1.9
yes 310 119 191

Opening pattern problem
normal 633 330 303 2.357 1.8 3.086
abnormal 367 116 251

Muscle of Mastication problem
normal 983 436 547 0.558 0.211 1.478
abnormal 17 10 7

Loss of posterior teeth problem
no 500 222 278 0.984 0.767 1.263
yes 500 224 276

Removable prosthesis
no 926 404 522 0.590 0.366  0.951
yes 74 42 32

Fixed prosthesis
no 885 395 490 1.012 0.684 1.496
yes 115 51 64

N
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Our study revealed an interesting
observation between the presentation of linea alba
buccalis and the loss of posterior teeth and wearing
dentures. Patients without a removable partial
prosthesis developed linea alba buccalis 0.94-
1.8 fold higher than patients wearing a removable

prosthesis.

Logistic regression analysis demonstrated
a relationship between the presentation of linea
alba buccalis with abnormal jaw opening patterns,
abnormal oral habits, and removable partial denture
wearing. These results corresponded with the
Pearson’s chi-square test and Odds ratio analysis
(table3).

Table 3 Logistic regression factors affecting linea alba buccalis

Characteristic B SE. df OR 95% C.l. for OR
Lower Upper
Sex -0.072 0.138 1 0.930 0.710 | 1.219
Signs of TMD -0.252 0.149 1 0.777 0.580 | 1.041
Opening patterns -0.863 0.143 1 0.422 0.319 | 0.558
Muscle of mastication 0.739 0.518 1 2.094 0.759 | 5.779
Loss of posterior teeth -0.065 0.137 1 0.937 0.716 1.227
Fixed Prosthesis 0.020 0.213 1 1.020 0.671 1.549
Abnormal oral habits -0.487 0.161 1 0.614 0.448 | 0.842
Removable Prosthesis 0.585 0.263 1 1.795 1.071 | 3.007
Constant -0.419 0.587 1 0.658

Conclusions and Discussion

Discussion

Buccal mucosa ridging and tongue
indentation are clinical manifestations of bruxism
and tooth clenching [12-15]. These are
hypothesized to be caused by pressure between
the buccal mucosa and the buccal surfaces of the
adjacent teeth during sleep [16]. Increased intra
oral vacuum resulting from the tongue being
compressed by the hard palate or the lingual
surfaces of the lower teeth has also been shown
to be involved in the development of linea alba
buccalis [15]. Several reports suggest linea alba

buccalis may additionally be caused by chronic

.
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irritation from functional chewing, sucking, or other
oral habits creating movement of the buccal
mucosa [13, 17, 18]. Studies have stated that
linea alba buccalis may disappear if the patients
cease the parafunctional oral habits [16, 19].
EMG studies of the masseter and
buccinator muscles found a correlation between
increased intraoral pressure during daily function
by these two muscles of mastication and the
development of linea alba buccalis. Numerous
previous studies focusing on parafuctional oral
habits other than bruxism found a relationship
between these habits and buccal mucosa

ridging or tongue indentation. These concluded
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that bruxism is not the only factor affecting the
development of linea alba buccalis [20-22].

Okeson [23] and Gavish; et al. [24]
reported that if parafunctional habits do not
exceed individual physiologic tolerance they will
not cause TMD. However, some reports claim
that parafunctional oral habits can lead to
increased pain in TMD. Tooth grinding and
clenching are reported as the most common
parafunctional habits affecting the development
of TMD [6]. Laboratory studies [25-27] indicate
tooth clenching and grinding also causes TMD
signs such as muscular fatigue, pain, jaw stiffness,
and TMJ sounds. Moreover, the severity of TMD
is reported to be increased by nocturnal grinding
[18, 28, 29], suggesting patients who suffer
from TMD should be treated by using occlusal
splints during nighttime sleeping. Currently,
however, the mechanisms of how parafunctional
habits affect the development of TMD are still
unclear.

The present study found a relationship
between abnormal opening patterns and muscles
of mastication problems with TMD consistent
with a report by Nilner [30], but different from that
of Piquero et al [1] that found no relationship
between TMD and muscle of mastication problems.
We found there is a correlation between the
presentation of linea alba buccalis and TMD,
as did a previous study indicating 47% of
TMD patients also had linea alba buccalis present
[31].

Focusing on the sex of the individual,
a number of studies report that females tend to
attend pain clinics more than males and the

perception of pain, frequency of individual pain,

and intensity of pain are also higher in females
than in males [32-34]. A study has suggested
that females have a lower pain threshold and
pain tolerance than males [35]. Previous data
showed the incidence of TMD was 8-15%
in females and 3-10 % in males. Also,
In individuals 35-45 years of age, females
tended to have a 1.5-2 fold higher risk of TMD
than males [36].

Previous epidemiologic studies focusing
on sex and pain associated with TMD were
descriptive studies suggesting sociodemographic
influences on TMD pain other than sex.
Subsequent studies utilized questionnaire analysis
and direct interview to expand on their findings.
However, a drawback to these are that they
rely on the patient’s subjective descriptions
of the pain, and can also be influenced by examiner
bias [33, 35, 37, 38].

Studies based on hormonal effects that
may lead to differences between the sexes in
pain perception claimed that female pain levels
increased during the reproductive cycle or
while taking oral contraceptives [36, 39, 40].
According to the in vivo studies by Milam; et al.
[41] and Aufdemorte; et al. [42] on the relationship
between TMD and estrogen receptors, the TMJ
of females have higher levels of the estrogen
receptor than those of males [43]. Abubaker;
et al. [44] found that protein and collagen
composition in the TMJ disc were affected by
sex hormones. Several studies investigated
the effect of estrogen on relaxin, which causes
tissue degradation in the TMJ. Increased relaxin
levels were associated with systemic joint

hypermobility and TMD [45-47].
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In the present study, we found
a relationship between sex and TMD, with females
more commonly affected (p<0.05). However,
the relationship between sex and abnormal
muscle of mastication or abnormal jaw opening
patterns was not statistically significant. The data
revealed different incidences of linea alba buccalis
between the sexes. In males, linea alba buccalis
was found 1.25 fold more than in females. This is
in contrast to Piquero; et al. [1] who reported
a higher incidence of linea alba buccalis in females
than males.

Many studies have focused on denture
wearing and the loss of posterior teeth among
populations not receiving tooth replacement
and TMD. Although, the loss of posterior teeth
without tooth replacement can cause an abnormal
occlusion system, there is still no evidence

to support a relationship between TMD and denture
wearing [1, 48, 49, 50].
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of linea alba buccalis and TMD.
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