Is malocclusion a predictor of pain in patients suffering from TMD pain?
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Abstract

Background. Temporomandibular disorders (TMD) affect the masticatory muscles, temporomandibular
joints (TMJs) and associated structures. The relationship between occlusion and TMD s a contentious issue
in the dental field.

Objectives. Although there is a strong argument against invasive and irreversible therapeutic TMD proce-
dures, the TMD biopsychosocial model is still not accepted by some clinicians. Hence, this study aimed to
verify whether malocclusions are related to TMD pain.

Material and methods. The study included 49 adult patients with one or multiple TMD diagnoses and
without any other diseases that could mimic TMD. A reliable investigator diagnosed the patients using
the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) protocol. The sample was
divided into pain and non-pain TMD groups, and the predictor of malocclusion was cateqorized as the
dependent variable. There were 33 patients in the TMD pain group and 16 patients in the non-pain TMD
group. Analyses were conducted at a significance level of 0.05. The y? test (with Yates' correction for 2 x 2
matrix) was used to compare qualitative variables between the groups.

Results. Malocclusion was present in 13 patients in the pain group and 7 patients in the non-pain group.
Conclusions. According to our study, there is no correlation between malocclusion and TMD pain.
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Introduction

Temporomandibular disorders (TMD) affect the mas-
ticatory muscles, temporomandibular joints (TMJs) and
associated structures.! Patients with TMD commonly re-
port fluctuating and dull pain in the masticatory muscles
and the temporomandibular region. Other TMD symp-
toms include limitations in the mandibular range of mo-
tion and TM]J sounds such as clicking and crepitation dur-
ing jaw function, which may cause discomfort on a daily
basis. However, the etiology, diagnostics and treatment
of TMD remain unclear.

The relationship between occlusion and TMD is a con-
tentious topic in dentistry, often leading to controversy.?
In 1934, the otolaryngologist James Costen diagnosed
11 patients and concluded that missing teeth or maloc-
clusion could cause hearing loss, blocked ears, tinnitus,
sinus problems, dizziness, TMD, and headaches.? In the
following decades, patients underwent irreversible and
invasive dental, orthodontic, and sometimes even surgi-
cal procedures.*’ Evidence-based medicine is required to
link malocclusion and TMD with scientific research, given
the invasive nature of such therapies. This approach has
correctly explained the correlation between these 2 dis-
orders. Recent literature does not support the prominent
role of malocclusion as a primary risk factor in the onset
of TMD symptoms. The role of occlusion as a risk factor
for TMD remains controversial in the field of dentistry.3-14

The Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD) and Diagnostic Criteria for
Temporomandibular Disorders (DC/TMD), an improved
and updated version of the former test representing the
current reference for standardizing TMD diagnoses for
research purposes, have been used to assess diagnosis fre-
quency.'>1® Axis I disease has been reported as the most
common within the muscles in both European and non-
European countries. Research conducted among non-
patient and patient populations in Poland confirmed that
myofascial pain was the most frequent diagnosis.!”18

According to Manfredini et al., the epidemiology of dif-
ferent TMD should be studied separately due to specific
risk factors and age-related features identified in research
samples.!® It is a shortcoming in the literature that most
risk assessment studies on TMD are based on non-patient
populations, while studies on TMD patient populations
focus on specific TMD subpopulations. Additional stud-
ies conducted by Schiffman et al. and Osiewicz et al. have
shown that the primary Axis I diagnoses of the RDC/TMD
can be distinguished based on the presence or absence
of pain, resulting in 2 distinct groups. However, maloc-
clusion was not considered a risk factor.162

Although there is a strong body of evidence against
invasive and irreversible therapeutic TMD procedures,
the biopsychosocial model of TMD is still not accepted
by some clinicians. Therefore, this study aimed to verify
whether malocclusions are related to TMD pain.
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Material and methods

Participants

The study included 49 adult patients treated at the
University Dental Clinic of Jagiellonian University in
Krakow, Poland. The study period was 6 months and the
inclusion criteria were:
1.the presence of one or multiple TMD, diagnosed

according to the RDC/TMD;
2.the absence of symptoms of systemic or local diseases

that may mimic TMD (e.g., fibromyalgia, hypothyroidism,
lupus erythematosus, scleroderma, Parkinson’s disease,

Lyme disease, and dystonia). When in doubt, patients

consulted a specialist who was authorized to exclude

the patient from the study;
3.the absence of other orofacial disorders that may mimic

TMD-like signs and/or symptoms, as determined by
the patient’s previous treatment history and relevant
consultant’s report. These symptoms included, but
were not limited to, neuropathic pain, tension-type
headaches, autonomic cephalalgias, migraines, psycho-
genic pain, myositis, infections, or any injuries.

All patients signed a consent form. The study adhered
to the principles of the Helsinki Declaration and was
approved by the Bioethics Committee of Jagiellonian
University (approval No. KBET/90/B/2010).

Study design

This cross-sectional study involved examination of all
patients by a reliable investigator who had undertaken
specific training on RDC/TMD evaluation from a gold-
standard examiner within the framework of a three-year
specialty program in TMD and Orofacial Pain, and was
rated as excellent.?! All participants underwent a thorough
assessment in accordance with the RDC/TMD guidelines
to receive both Axis I and Axis II diagnoses based on the
Polish official adaptation of the RDC/TMD.!6:22

Axis I assessment involves a questionnaire and a clinical
examination that can assign an individual to one or more
of the 3 diagnosis groups. Group I comprises 2 muscle dis-
order subgroups: myofascial pain (IA); and myofascial pain
with limited opening (IB). The only difference between IB
and IA is that IB exhibits limited movement and stiffness
of the muscle during stretching in the presence of myofas-
cial pain. Group II disc displacements consist of disc dis-
placement with reduction (IIA), disc displacement with-
out reduction or limited mouth opening (IIB), and disc
displacement without reduction or limited opening (IIC).
Group III was represented by 3 subgroups: arthralgia with
pain and tenderness in the joint capsule and/or the syno-
vial lining of the TMJ (IIIA); osteoarthritis with pain and
tenderness in the joint capsule and/or the synovial lining
of the TMJ and the appearance of coarse crepitus in the
TM]J and/or tomograms showing pathology in the TM]
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(IIIB); and osteoarthrosis with no pain but coarse crepitus
in the TMJ and/or tomograms showing pathology in the
TMJ (IIIC). All patients received a diagnosis based on the
RDC/TMD and a malocclusion diagnosis.

The clinical research classified a malocclusion when the
diagnosis was far from the correct class based on Angle’s
classification, which refers to the posterior-anterior jaw
position. An anterior crossbite was diagnosed when 2
or more mandibular front teeth overlapped the maxil-
lary teeth. A posterior crossbite was diagnosed when
2 or more back teeth overlapped the mandibular teeth.
An open bite was registered when overbite was negative,
and a deep bite was noted when the top front teeth cov-
ered more than half the length of the bottom front crown.
Finally, an overjet was registered when the distance be-
tween the lip surface of the top foretooth was more than
4 mm larger than the lip surface of the bottom foretooth.
All of the above cases were classified as malocclusion.?

Statistical analysis

The study sample consisted of 2 groups based on the
RDC/TMD diagnosis: a pain TMD group; and a non-pain
TMD group. The predictor of malocclusion was identi-
fied as the dependent variable. Analyses were conducted
at a significance level of 0.05, and the y? test (with Yates’
correction for 2 x 2 matrix) was used to compare quali-
tative variables in both groups. All analyses employed R
v. 3.6.1 software (https://cran-archive.r-project.org/bin/
windows/base/old/3.6.1).

Results

Data analysis was performed on 49 patients (81.7%
females, mean age: 33.2 +14.7 years, min = 18, max = 72,
range = 54). The study sample consisted of a pain TMD
group, which included patients with myofascial pain/
myofascial pain with limited opening (IA/IB) and arthral-
gia/osteoarthritis (IIIA/IIIB), and a non-pain TMD group
including patients with disc displacement with reduc-
tion (IIA), disc displacement without reduction and with
limited opening/disc displacement without reduction or
limited opening (IIB/IIC), and osteoarthritis (IIIC). The
study included 33 patients in the pain TMD group and
16 patients in the non-pain TMD group. The number
of patients diagnosed with malocclusion in the pain TMD
group was 13, and 7 patients were diagnosed in the non-
pain TMD group (Table 1). Malocclusion had no signifi-
cant effect on pain in both groups (p > 0.05).

Discussion

Based on the results of the present study, the null
hypothesis stating that malocclusion is related to painful
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Table 1. Frequency of malocclusion in TMD groups with and without pain

Pain TMD
Non-pain TMD

13 (65.00)
7 (35.00)

20 (68.97)
9(31.03)

1.000

Data presented as frequency (percentage) (n (%)). TMD — temporomandibular
disorders.

TMD was rejected. The association between ear symp-
toms, occlusion and TMD has been hypothesized since
the early theories of Costen. Malocclusion is a preva-
lent oral disorder worldwide.?* However, according to
the multiple regression analysis of 11 common occlusal
features conducted by Pullinger et al., occlusion cannot
be considered the unique or dominant factor in defin-
ing TMD populations.?> A review by Manfredini clearly
indicated that, based on the available literature, the
concept of equilibrating the occlusion to treat and/or
prevent TMD should not be used. Also, further routine
appraisal of biological rationale is not recommended.?
A study by Amer et al. investigated the dental and skeletal
aspects of malocclusion in the antero-posterior and
vertical dimensions in a population of TMD patients and
found no association between TMD and malocclusion.?’”
Similarly, there was no correlation between transverse
malocclusion and TMD signs and symptoms.?® Moreover,
Manfredini et al. found no significant association between
dental Angle class asymmetry and TMD, despite Angle
class being one of the most frequently used factors to de-
termine malocclusion.?” Our findings suggest that maloc-
clusion does not directly cause TMD pain.

Many disease-related variables across multiple domains
(i.e., biological, psychosocial and pain processing) impact
TMD pain, making TMD a complex disease.?* The cur-
rent study supports the so-called biopsychosocial model
of pain, indicating that malocclusion cannot be consid-
ered the sole risk factor. Therefore, the evaluation of both
Axis I and Axis II is necessary.

Due to the small sample size, we recommend adopt-
ing the updated DC/TMD to a larger and more diverse
patient population, including individuals from different
countries and cultures. Such an approach would enable
the potential application of the study findings in cross-
cultural comparisons. Another limitation concerns the
diagnosis of malocclusion, which should have been more
specifically assessed.

Conclusions

The investigation rejected the null hypothesis that mal-
occlusion is related to painful TMD and suggested that
the contribution of occlusion to TMD pain is negligible.
Furthermore, the study supports a much-diminished role
of peripheral anatomical-structural factors in the patho-
genesis of TMD pain.
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