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ABSTRACT

Purpose: The purpose of the present study was to perform a pattern analysis in patients with
temporomandibular disorder (TMD) resulting from unilateral mastication due to chronic
periodontitis.

Methods: Thirty participants with signs or symptoms of TMD who engaged in unilateral
mastication due to periodontitis-related discomfort (test group) were selected. Another

30 subjects exhibiting signs or symptoms of TMD resulting from unilateral mastication

not due to chronic periodontitis (control group) were also recruited. An interview-based
questionnaire was administered, and an examination of the temporomandibular joint (TM])
with determination of periodontal status was performed.

Results: The duration of unilateral mastication was significantly longer in the control group
than in the test group. There was a significant negative correlation between the duration

of unilateral mastication and the Community Periodontal Index score. Using the Research
Diagnostic Criteria for TMD (RDC/TMD) axis I algorithms, all the subjects were assigned to 3
main groups. The test group exhibited significantly a higher diagnostic distribution of group
III (arthralgia, osteoarthritis, or osteoarthrosis), and in both the test and control groups,

the number of diagnoses was larger for the non-chewing side. The control group showed a
significantly higher diagnostic distribution of group I (myofacial pain), and in both the test
and control groups, the number of diagnoses was larger for the chewing side.

Conclusions: The results of the present study indicate that unilateral mastication due to
chronic periodontitis could induce not only pain but also structural TMJ changes if adequate
treatment is not administered and supported within a short time from the onset of the
condition. Therefore, immediate treatment of chronic periodontitis is recommended to
prevent not only the primary progress of periodontal disease, but also secondary TM]J-related
problems. Furthermore, subjects who have suffered chronic long-term periodontitis without
treatment should be urged to undergo a TMJ examination.
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INTRODUCTION

Chronic periodontitis is a bacterial infection resulting in the loss of alveolar bone and

the occurrence of periodontal pockets [1]. Its etiology is related to bacteria with calculus,
overhang restorations, smoking, systemic diseases, and genetic factors [2]. Without adequate
treatment, it eventually can lead to discomfort during chewing or the loss of teeth, and often
causes unilateral mastication.

Mastication, a dynamic process of the stomatognathic system, can occur bilaterally at the
same time. Unilateral mastication, often a function of habit or preference and performed
consistently or predominantly on one side, has been regarded as one of the properties of
human mastication [3]. It is common even in humans who usually are asymptomatic and
who engage in normal mastication [4]. There are various factors influencing unilateral
mastication. Central nervous system determination, correlations with other lateralities
such as handedness [5], and peripheral factors such as dental- or oral-related problems
have been suggested as decisive influences [6]. Dental factors include asymmetric tooth
discomfort or side differences in occlusal contact area and bite force. Oral factors include
temporomandibular joint (TMJ) problems such as unilateral joint clicking, unilateral facial
muscle pain, and structural alterations [7].

Temporomandibular disorders (TMD) are defined as “a collective term embracing a number
of clinical problems involving the TMJ, masticatory muscles, or both” in the criteria of the
American Academy of Orofacial Pain (AAOP) [8]. The exact cause of TMD is still unknown,
though TM]J overloading is considered to be a chief etiologic factor (often inducing
histological joint changes) [9]. Some studies have reported that unilateral mastication, with
remodeling of the chewing apparatus, can be a contributing factor to TMD syndromes [7],
whereas others have not found any correlation between unilateral mastication and TMD [3].

To date, no conclusive findings on the exact causal factors of unilateral mastication and its
association with TMD have been established. Although unilateral mastication is not the sole,
sufficient factor for TMD, it has been suggested to be an influencing factor. While there are many
studies on the relationship between TMD and unilateral mastication by habit or preference, there
is little known about the effect of chronic periodontitis-related unilateral mastication on the
TMD [10]. The purpose of the present study was to perform a pattern analysis in patients with
TMD resulting from unilateral mastication due to chronic periodontitis by comparing them with
TMD patients who engaged in unilateral mastication without chronic periodontitis.

MATERIALS AND METHODS

This was a prospective study that employed a cross-sectional design. The inclusion criteria for
the test and control groups were women and men older than 20 years presenting cardinal signs
or symptoms of TMD resulting from unilateral mastication. We excluded patients with any
skeletal deformity, condyle fracture, or TMJ tumor; those who had undergone any TMJ surgery
within the past 6 months; and those suffering systemic diseases such as rheumatoid arthritis.
Additionally, patients were excluded if they had undergone periodontal treatment within

the previous 3 months, had severe malocclusion or parafunctional habits such as bruxism or
clenching, and who had undergone any orthodontic treatment potentially affecting the TMD.
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Before the study began, the intraexaminer reliability of the investigator was tested by
measuring the Community Periodontal Index (CPI) score repeatedly within a 2-week interval
in 20 subjects; this yielded an intraclass correlation coefficient of 0.97.

TMD from unilateral chewing due to periodontitis

The study protocol was approved by the Ethics Committee of Pusan National University
Hospital (PNUH; approval no. H-1704-010-054) and adhered to the Declaration of Helsinki.

Subject population

Test group

Patients who had visited the PNUH dental clinic due to chronic periodontitis with discomfort
during chewing were recruited from January 2016 through March 2017. Among them, only
those who had answered ‘yes’ in the interview-based questionnaire regarding the presence
of unilateral mastication due to discomfort caused by periodontal problems were included.
Moreover, among those patients, only those who showed signs or symptoms of TMD
according to the criteria of the AAOP, in addition to unilateral mastication, were included

in the study. As a result, a total of 30 adults presenting with TMD resulting from unilateral
mastication due to chronic periodontitis comprised the test group.

Control group

In order to evaluate the effect on unilateral mastication caused by chronic periodontitis,
subjects exhibiting signs or symptoms of TMD due to unilateral mastication without chronic
periodontitis also were recruited. The specific inclusion criterion for this group was the
presentation of TMD signs or symptoms due only to habitual unilateral mastication, without
chronic periodontitis. Its purpose was to reduce possible additional confounding factors and
to select a homogeneous group of individuals. This group likewise comprised 30 adults.

Study protocol

Questionnaire and TMJ examination

The Research Diagnostic Criteria for TMD (RDC/TMD) have 2 axes. Axis I runs an algorithm
for clinical diagnosis, and axis II evaluates mandibular function, psychological status,

and the level of TMD-related psychosocial disability. The Korean version of the RDC/TMD
history questionnaire for the axis I portion [11] was prepared for each patient. It included
age, gender, onset, as well as site and duration of TMD pain over the preceding month. To
evaluate unilateral mastication, the following additional questions were asked: “Do you
chew only on one side, and if so, which?” and “Why and how long have you chewed only on
one side?”. Only those subjects whose onset of unilateral mastication was prior to the onset
of signs or symptoms of TMD were included, in order to exclude subjects who performed
unilateral mastication due to TMJ problems.

Following the questionnaire, all the participating patients underwent clinical TMJ
examinations by an experienced orofacial pain specialist for signs or symptoms of TMD.
Both subjective symptoms and objective clinical findings were investigated. Pain intensity
was assessed on a numeric rating scale (NRS) from O to 10, where O was ‘no pain’ and 10 was
‘the worst pain.’ Mandibular movement was evaluated by measurement of the maximum
comfortable opening (MCO) of the mouth for each patient. A maximum opening under 40
mm was considered to indicate limited mouth opening (LMO).
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Based on the RDC/TMD algorithms, all subjects were assigned to 3 main groups (group I,
myofascial pain; group II, disc displacement; and group III, arthralgia, osteoarthritis, or
osteoarthrosis). Multiple diagnoses per subject were possible.

TMD from unilateral chewing due to periodontitis

Periodontal examination

In order to assess periodontal status, the CPI was determined in both groups by a single
certified examiner using a World Health Organization (WHO) probe at 6 sites (mesiobuccal,
mid-buccal, distobuccal, distolingual, mid-lingual, and mesiolingual) per tooth. The CPI
score was calculated according to the WHO protocol [12], by which the dentition is divided
into 6 sextants defined by tooth numbers: 18-14, 13-23, 24-28, 33-43, and 44-48. It was
coded as follows:

Code 0: healthy periodontium

Code 1: bleeding on gentle probing

Code 2: calculus deposition

Code 3: prohing depth of 4 to 5 mm
Code 4: probing depth of 6 mm or deeper

The index teeth in each sextant that had to be assessed were 17, 16, 11, 26, 27, 37, 36, 31, 46,
and 47. If the index tooth was absent, all the remaining teeth in that sextant were evaluated,
and the highest score was recorded as the score for the sextant. The highest CPI code among
all 6 sextants was recorded as the patient's final CPI score to represent his or her periodontal
condition. According to the WHO definition of periodontitis, if the subject had only one site
with a probing depth 24 mm (CPI score of 3 or 4), he or she was diagnosed with periodontal
disease. The number of missing teeth also was calculated for each patient.

Statistical analysis

The data were analyzed using SPSS version 22 for Windows (IBM Corp., Armonk, NY, USA).
A normality test for the parameters was performed using the Kolmogorov-Smirnov test.

For parameters that followed a normal distribution, parametric methods were used, and for
parameters that did not follow a normal distribution, nonparametric methods were adapted
to analyze the data. For comparison of the differences between the test and control groups,
data were analyzed by the independent #test or the Mann-Whitney test for continuous
variables and by the y? test or Fisher exact test for categorical variables. The Spearman
correlation test was used to identify relationships among the studied parameters. For all
tests, Pvalues <0.05 were considered to indicate statistical significance.

RESULTS

A total of 60 subjects were enrolled for the analysis. The age and gender distributions are
shown in Table 1. The mean age of the test group was higher than that of the control group.
The ratio of females to males was higher in both groups and was over 80%. The durations
of unilateral mastication in the test and control groups ranged from 0.04 to 10 years and
from 1 to 30 years, respectively. It was significantly longer in the control group (mean,
9.50+7.63 years) than in the test group (mean, 4.21+3.91 years). Concerning the mean CPI
score and number of missing teeth, the test group patients (with chronic periodontitis)
showed significant differences from the control group. The mean CPI scores in the test and
control groups were 3.60+0.56 and 0.93+1.01, respectively, with significantly higher scores
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Characteristics of the subjects enrolled in the 2 groups

Characteristics Test group (n=30) Control group (n=30) Pvalue
Mean age (yr) 59.97+13.09 43.87£14.719 0.001?
Gender 1.000”
Female/male (female %) 26/4 (86.67) 95/5 (83.33)
Mean duration of unilateral mastication (yr) 4.21+3.91 9.50+7.63% 0.0019
Mean CPI score 3.60+0.56 0.93+1.01? 0.0009
Mean No. of missing teeth 1.53+1.33 0.73+1.34% 0.0069
Mean pain NRS 4.63+2.08 4.97+1.78 0.7819
Mean MCO (mm) 35.17+7.49 37.37+6.99 0.116%
LMO 0.1849
No. of subjects with LMO 21 16
No. of subjects without LMO 9 14

CPI: Community Periodontal Index, NRS: numeric rating scale, MCO: maximum comfortable opening, LMO: limited mouth opening.

3The differences between the test and control groups were tested with the independent t-test; ®The differences between the test and control groups were tested
with Fisher exact test; ©The differences between the test and control groups were tested with Mann-Whitney test; 9The differences between the test and control
groups were tested with the y® test.

observed in the test group. The average number of teeth lost in the test group was 1.53+1.33,
which was also significantly higher than in the control group (0.73+1.34; 7<0.05). Although
insignificant, the mean score of the pain NRS and the number of subjects exhibiting LMO
were higher in the test group than in the control group. The number of mean millimeters of
MCO was smaller in the test group, though without statistical significance (Table 1).

There was a negative correlation between CPI score and duration of unilateral mastication
(=-0.403, P<0.05): as the CPI scores increased, the duration of unilateral mastication
decreased.

According to the RDC/TMD algorithms, myofacial pain was classified as group I, and the
number of diagnoses was higher for the chewing side in both the test and control groups. The
control group had a significantly larger number of subjects in group I than did the test group.
Disc displacement was classified as group II, and the number of diagnoses was higher for the
non-chewing side in both groups. The test group had a larger number of subjects in group II
than did the control group, though the difference was insignificant. Arthralgia, osteoarthritis
and osteoarthrosis were classified as group III, and the number of diagnoses was higher for
the non-chewing side in both groups. The test group had a significantly larger number of
subjects in group III than did the control group (Table 2).

DISCUSSION

Various studies have reported an association between loss of occlusal support due to chronic
periodontitis and TMJ dysfunction, especially with the loss of premolars and molars [13-

15]. This syndrome can lead to modification of the neuromuscular pattern of jaw activity,
resulting in structural TMJ changes due to the altered distribution of loads in response to
the mechanical stress on the TMJ system [9,16]. The results of the present study showed

an association between structural TMJ changes and more frequent pain, such as arthralgia
with osteoarthritis or osteoarthrosis in the subjects who engaged in unilateral mastication
due to chronic periodontitis. A plausible cause could be the imbalance of functional and
parafunctional loads on the TM] system as a consequence of chewing on one side exclusively
due to masticatory discomfort from chronic periodontitis-related occlusal abnormalities.
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Diagnostic distributions of cases according to the RDC/TMD axis | algorithms

Diagnostic distributions Test group (n=30) Control group (n=30) Pvalue
Group | (MP)
Chewing side 0.0029
Subjects with MP 3 14
Subjects without MP 27 16
Non-chewing side 0.237%
Subjects with MP 0 3
Subjects without MP 30 27
Group Il (DD)
Chewing side 0.112%
Subjects with DD 0 4
Subjects without DD 30 26
Non-chewing side 0.292%
Subjects with DD 14 10
Subjects without DD 16 20
Group Il (AOO)
Chewing side 0.237"
Subjects with AOO 0 3
Subjects without AOO 30 27
Non-chewing side 0.012%
Subjects with AOO 25 16
Subjects without AOO 5 14

The values are presented as the number of subjects.

RDC/TMD: Research Diagnostic Criteria for temporomandibular disorder, MP: myofacial pain, DD: disc displacement, AOO: arthralgia, osteoarthritis, or
osteoarthrosis.

aThe differences between the test and control groups were tested with the y? test. ®The differences between the test and control groups were tested with the
Fisher exact test.

There were more female subjects in the current study than male subjects in both groups,
which is consistent with previous findings of greater TMD frequency among females [17].
The mean age of the test group was higher than that of the control group, most likely due

to the association of chronic periodontitis with older age. The test group also showed a
significantly higher CPI score and larger number of missing teeth than did the control group,
also due to chronic periodontitis. There was a significant negative correlation between the
CPI score and the duration of unilateral mastication. It can be assumed that individuals who
perform unilateral mastication due only to habit would not readily recognize their problem,
as it is usually asymptomatic for a long time; those who perform unilateral mastication due
to masticatory discomfort from chronic periodontitis, however, would easily recognize their
state as caused by periodontal problems and avoid chewing on a specific side due to pain or
decreased masticatory efficiency. For this reason, they are likely to visit a dental clinic earlier
than those without chronic periodontitis. In the current study, the test group showed a higher
pain NRS and LMO percentage, and a lower MCO score, than the control group, although the
differences were not significant.

It has been reported that unilateral mastication can induce 2 distinct features: increased
masseter muscle activity and reduced TMJ motion on the chewing side. During unilateral
mastication, the masseter muscle and teeth on the chewing side are stimulated. Kumai [18]
proved this by demonstrating higher electromyography levels in the chewing side muscle.
However, the TMJ on the non-chewing side performs more extensive motion, because the
masticatory force during unilateral mastication is imparted not to the TMJ, but to the food
bolus on the chewing side. This phenomenon can lead to a leverage effect, with decreased
internal TMJ pressure on the chewing side and an increase in the internal TMJ pressure on
the non-chewing side. As a result, the TMJ on the non-chewing side is lubricated, and can
exchange metabolites better than that on the chewing side. Eventually, TMJ overloading
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on the non-chewing side could lead to pain, along with structural changes to the condylar

TMD from unilateral chewing due to periodontitis

cartilage [19]. These findings are consistent with our present observations of a tendency for
chewing side muscle pain and non-chewing side joint pain and/or structural changes. Both
the test and control groups exhibited a high frequency of myofacial pain on the chewing
side and arthralgia with osteoarthritis or osteoarthrosis on the non-chewing side. Chewing
side myofacial pain was found more frequently in the control group, and non-chewing side
arthralgia with osteoarthritis or osteoarthrosis in the test group. In the test group, 2 subjects
who had performed unilateral mastication for a short time (under 1 month) presented only
myofacial pain, while most of the others showed joint pain with structural changes. It can be
speculated that without adequate chronic periodontitis treatment within a short time from
the onset of the condition, simple myofacial pain might gradually deteriorate into complex
joint problems.

For unilateral mastication assessment, visual spot checking, observation while chewing,
electromyography recordings, electrognathography, and questionnaires can be utilized [7].
A commonly used method is a questionnaire or interview. Several studies have reported
significant associations between the stated chewing side and observed chewing side.
Christensen and Radue [5] found 83% agreement between the chewing side as stated by
subjects and the side observed by the examiner. However, Hidaka et al. [20] pointed out that
unilateral mastication is a general habit, and that most individuals have a tendency to chew
on a preferred side. Also, as laterality is controlled by the central nervous system, chewing
consistently on the same side can be induced; and in fact, one study showed that more
adults prefer right-side chewing than prefer left-side chewing [10]. Therefore, an interview,
as an attempt to obtain information on unconscious function, can often be unsuccessful in
this context, and an objective assessment is often required. As this study identified subjects
performing unilateral mastication through a questionnaire with an interview, further studies,
including various supportive measures, are recommended.

In conclusion, the present study found, within the confines of its inherent limitations, that
unilateral mastication due to chronic periodontitis induced not only pain, but also structural
TMJ changes if adequate periodontal treatment was not provided within a short time from

the onset of the condition. Therefore, immediate treatment of chronic periodontitis is
recommended in order to prevent not only the primary progress of periodontal disease, but also
secondary TMJ-related problems. Furthermore, subjects who have suffered long-term chronic
periodontitis without appropriate treatment should be urged to undergo a TMJ examination.

REFERENCES

1. Armitage GC. Development of a classification system for periodontal diseases and conditions. Ann
Periodontol 1999;4:1-6.
PUBMED | CROSSREF

2. Berezow AB, Darveau RP. Microbial shift and periodontitis. Periodontol 2000 2011;55:36-47.
PUBMED | CROSSREF

3. Martinez-Gomis J, Lujan-Climent M, Palau S, Bizar ], Salsench J, Peraire M. Relationship between chewing
side preference and handedness and lateral asymmetry of peripheral factors. Arch Oral Biol 2009;54:101-7.
PUBMED | CROSSREF

4. Santana-Mora U, Lopez-Cedrun J, Mora MJ, Otero XL, Santana-Penin U. Temporomandibular disorders:
the habitual chewing side syndrome. PLoS One 2013;8:€59980.
PUBMED | CROSSREF

https://doi.org/10.5051/jpis.2017.47.4.211 217


http://www.ncbi.nlm.nih.gov/pubmed/10863370
https://doi.org/10.1902/annals.1999.4.1.1
http://www.ncbi.nlm.nih.gov/pubmed/21134227
https://doi.org/10.1111/j.1600-0757.2010.00350.x
http://www.ncbi.nlm.nih.gov/pubmed/18947820
https://doi.org/10.1016/j.archoralbio.2008.09.006
http://www.ncbi.nlm.nih.gov/pubmed/23593156
https://doi.org/10.1371/journal.pone.0059980
https://jpis.org

JPIS A

TMD from unilateral chewing due to periodontitis

https://jpis.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Christensen LV, Radue JT. Lateral preference in mastication: a feasibility study. ] Oral Rehabil 1985;12:421-7.
PUBMED | CROSSREF

Wilding RJ, Lewin A. A model for optimum functional human jaw movements based on values associated
with preferred chewing patterns. Arch Oral Biol 1991;36:519-23.

PUBMED | CROSSREF

Diernberger S, Bernhardt O, Schwahn C, Kordass B. Self-reported chewing side preference and its
associations with occlusal, temporomandibular and prosthodontic factors: results from the population-
based Study of Health in Pomerania (SHIP-0). J Oral Rehabil 2008;35:613-20.

PUBMED | CROSSREF

Moreno-Hay I, Okeson JP. Does altering the occlusal vertical dimension produce temporomandibular
disorders? A literature review. J Oral Rehabil 2015;42:875-82.

PUBMED | CROSSREF

Huang Q, Opstelten D, Samman N, Tideman H. Experimentally induced unilateral tooth loss:
histochemical studies of the temporomandibular joint. ] Dent Res 2002;81:209-13.
PUBMED | CROSSREF

Pond LH, Barghi N, Barnwell GM. Occlusion and chewing side preference. J Prosthet Dent 1986;55:498-500.
PUBMED | CROSSREF

Dworkin SF, LeResche L. Research diagnostic criteria for temporomandibular disorders: review, criteria,
examinations and specifications, critique. ] Craniomandib Disord 1992;6:301-55.

PUBMED

Pilot T, Miyazaki H. Global results: 15 years of CPITN epidemiology. Int Dent J 1994;44:553-60.

PUBMED

Kirveskari P, Alanen P. Association between tooth loss and TMJ dysfunction. J Oral Rehabil 1985;12:189-94.
PUBMED | CROSSREF

Harriman LP, Snowdon DA, Messer LB, Rysavy DM, Ostwald SK, Lai CH, et al. Temporomandibular joint
dysfunction and selected health parameters in the elderly. Oral Surg Oral Med Oral Pathol 1990;70:406-13.
PUBMED | CROSSREF

Pullinger AG, Seligman DA, Gornbein JA. A multiple logistic regression analysis of the risk and relative odds
of temporomandibular disorders as a function of common occlusal features. ] Dent Res 1993;72:968-79.
PUBMED | CROSSREF

Poikela A, Kantomaa T, Pirttiniemi P. Craniofacial growth after a period of unilateral masticatory function
in young rabbits. Eur J Oral Sci 1997;105:3317.

PUBMED | CROSSREF

Rutkiewicz T, Kénonen M, Suominen-Taipale L, Nordblad A, Alanen P. Occurrence of clinical signs of
temporomandibular disorders in adult Finns. ] Orofac Pain 2006;20:208-17.

PUBMED

Kumai T. Difference in chewing patterns between involved and opposite sides in patients with unilateral
temporomandibular joint and myofascial pain-dysfunction. Arch Oral Biol 1993;38:467-78.

PUBMED | CROSSREF

Minagi S, Ohtsuki H, Sato T, Ishii A. Effect of balancing-side occlusion on the ipsilateral TMJ dynamics
under clenching. J Oral Rehabil 1997;24:57-62.

PUBMED | CROSSREF

Hidaka O, Iwasaki M, Saito M, Morimoto T. Influence of clenching intensity on bite force balance,
occlusal contact area, and average bite pressure. ] Dent Res 1999;78:1336-44.

PUBMED | CROSSREF

https://doi.org/10.5051/jpis.2017.47.4.211 218


http://www.ncbi.nlm.nih.gov/pubmed/3862801
https://doi.org/10.1111/j.1365-2842.1985.tb01547.x
http://www.ncbi.nlm.nih.gov/pubmed/1776926
https://doi.org/10.1016/0003-9969(91)90145-K
http://www.ncbi.nlm.nih.gov/pubmed/18699970
https://doi.org/10.1111/j.1365-2842.2007.01790.x
http://www.ncbi.nlm.nih.gov/pubmed/26140528
https://doi.org/10.1111/joor.12326
http://www.ncbi.nlm.nih.gov/pubmed/11876277
https://doi.org/10.1177/0810209
http://www.ncbi.nlm.nih.gov/pubmed/3457182
https://doi.org/10.1016/0022-3913(86)90186-1
http://www.ncbi.nlm.nih.gov/pubmed/1298767
http://www.ncbi.nlm.nih.gov/pubmed/7530696
http://www.ncbi.nlm.nih.gov/pubmed/3859625
https://doi.org/10.1111/j.1365-2842.1985.tb00635.x
http://www.ncbi.nlm.nih.gov/pubmed/2216377
https://doi.org/10.1016/0030-4220(90)90199-3
http://www.ncbi.nlm.nih.gov/pubmed/8496480
https://doi.org/10.1177/00220345930720061301
http://www.ncbi.nlm.nih.gov/pubmed/9298365
https://doi.org/10.1111/j.1600-0722.1997.tb00249.x
http://www.ncbi.nlm.nih.gov/pubmed/16913430
http://www.ncbi.nlm.nih.gov/pubmed/8343069
https://doi.org/10.1016/0003-9969(93)90182-L
http://www.ncbi.nlm.nih.gov/pubmed/9049921
https://doi.org/10.1046/j.1365-2842.1997.00431.x
http://www.ncbi.nlm.nih.gov/pubmed/10403461
https://doi.org/10.1177/00220345990780070801
https://jpis.org

	Pattern analysis of patients with temporomandibular disorders resulting from unilateral mastication due to chronic periodontitis
	INTRODUCTION
	MATERIALS AND METHODS
	Subject population
	Test group
	Control group

	Study protocol
	Questionnaire and TMJ examination
	Periodontal examination

	Statistical analysis

	RESULTS
	DISCUSSION
	REFERENCES


