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Analyzing the Relationship Between Primary 
Complaint, Diagnosis, and Treatment in Patients With 

Temporomandibular Joint Disorders
Temporomandibular Eklem Bozukluğu Olan Hastalarda 

Birincil Şikayet, Tanı ve Tedavi Arasındaki İlişkinin 
İncelenmesi

ABSTRACT
Aim: This study aimed to assess complaints of the patients with 
temporomandibular joint disorder (TMD) and diagnoses according 
to Diagnostic Criteria for Temporomandibular Disorders (DC/
TMD) criteria and evaluate the effectiveness of the treatment.

Material and Method: The clinical examinations of the patients 
with complaints of TMD were performed according to the 
internationally accepted Turkish version of the DC/TMD guideline. 
Patients’ complaints, symptoms, visual analog scale (VAS) scores 
and diagnosis were recorded. Patients were classified into three 
groups: Group A, patients with pain-related TMD; Group B, 
patients with intra-articular TMD; and Group A-B, patients with 
both pain-related TMDs and intra-articular TMD. Patients received 
various treatments according to their examination and diagnosis. 
In the follow-up sessions after treatment, patients’ remaining 
complaints and VAS scores were recorded. Descriptive statistics 
were performed to analyze relationship of the primary complaint, 
diagnose and the treatment effectiveness.

Results: The study included 127 patients (105 women and 22 
men, mean age 34.5±11.2). 55 patients were in Group A, 14 
patients in Group B, and 56 patients in Group A-B. Two patients 
were classified as ‘undefined’. A statistically significant result (p 
= 0.001) was found when comparing complaints in diagnostic 
groups. Pain complaints were more frequent in group A, while 
complaints of TMJ sounds were less common in group A 
compared to other groups. In the relationship between treatment 
and diagnostic group, a statistically significant difference was 
found (p<0.001); pharmacotherapy was applied more frequently 
in groups A and A-B than in group B. It was determined that 
occlusal splint treatment differed between groups A and B. There 
was no significant difference between the median values of the 
difference in VAS scores according to the number of treatments 
applied. A decrease in VAS scores was observed as a result of the 
treatments applied.

Conclusion: For the most appropriate treatment of TMD, the 
complaints of the patients must first be clearly understood.

Keywords: Temporomandibular joint disorders; TMD diagnosis, 
TMD treatment

ÖZET
Amaç: Bu çalışmanın amacı; temporomandibular eklem 
düzensizliği (TMD) olan hastaların şikayetlerini ve 
Temporomandibular Düzensizliklerin Tanısal Kriterleri (TMD/TK) 
klavuzuna göre tanı alan hastaların tanılarını değerlendirmek ve 
tedavilerin etkinliğini değerlendirmektir.

Gereç ve Yöntem: TMD şikayeti olan hastaların klinik 
muayeneleri TMD/TK kılavuzunun uluslararası kabul görmüş 
Türkçe versiyonuna göre yapılmıştır. Hastaların şikayetleri, 
semptomları, VAS skorları ve tanıları kaydedilmiş ve hastalar üç 
gruba ayrılmıştır: Grup A, ağrıya bağlı TMD hastaları; Grup B, 
eklem içi TMD’li hastalar ve Grup A-B, hem ağrıyla ilişkili TMD’leri 
hem de eklem içi TMD’si olan hastalar. Hastalara muayene ve 
tanılarına göre çeşitli tedaviler uygulanmıştır.  Tedavi sonrası 
takip seanslarında hastaların kalan şikayetleri ve VAS skorları 
kaydedilmiş, birincil şikayet, tanı ve tedavi etkinliği arasındaki 
ilişkiyi analiz etmek için tanımlayıcı istatistiksel değerlendirmeler 
yapılmıştır.

Bulgular: Çalışmaya 127 hasta (105 kadın ve 22 erkek, 
ortalama yaş 34.5±11.2) dahil edilmiştir. Grup A’da 55 hasta, 
Grup B’de 14 hasta ve Grup A-B’de 56 hasta bulunurken, 
iki hasta ‘tanımsız’ olarak sınıflandırılmıştır. Şikayetlerin tanı 
grupları ile karşılaştırılmasında istatistiksel olarak anlamlı bir 
sonuç (p=0.001) bulunmuştur. Grup A’da ağrı şikayeti daha sık 
görülürken, temporomandibular eklemde ses şikayeti grup A’da 
diğer gruplara göre daha az görülmüştür. Tedavi ve tanı grubu 
arasındaki ilişkide istatistiksel olarak anlamlı fark bulunmuştur 
(p<0.001); farmakoterapi A ve A-B gruplarında B grubuna 
göre daha sık uygulanmışken, okluzal splint tedavisinin A ve B 
grupları arasında farklılık gösterdiği belirlenmiştir. Tedavi sayısına 
göre VAS skorları arasındaki farkın medyan değerleri arasında 
anlamlı fark bulunmazken, uygulanan tedaviler sonucunda VAS 
skorlarında azalma gözlenmiştir.

Sonuç: TMD’nin en uygun tedavisi için öncelikle hastaların 
şikayetlerinin net olarak anlaşılması gerekmektedir.

Anahtar Kelimeler: Temporomandibular eklem düzensizliği; 
TMD diagnozu; TMD tedavisi
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nostic and therapeutic interventions is demonstrated 
by Dimitroulis et al.,9 who stated that “the clinician’s 
responsibility is to establish a diagnosis based on 
the information provided by the patient and develop 
a treatment strategy that effectively addresses the 
patient’s primary presenting symptoms.” 

There are many treatment options for TMD because 
of the wide variety of conditions that are associat-
ed with it. These include pharmacotherapy, manual 
therapy, physical therapy, occlusal splints, arthrocen-
tesis, intra-articular injections, and surgical interven-
tions.1,5 Pain reduction, functional improvement, and 
increasing quality of life are the primary objectives of 
TMD treatment.10 At first instance, conservative and 
reversible treatment options are advised; these can 
provide relief in over 90% of cases.5,11

Various pharmacological agents are used for TMD 
pain management. These include analgesics, 
non-steroidal anti-inflammatory drugs (NSAIDs), 
muscle relaxants, opioids, corticosteroids, and anti-
convulsants.11 Occlusal splint therapy is used to re-
duce pain and the strain on the TMJ, relax the mus-
cles, support regenerative processes in the joint, 
and increase the extent of mouth opening.1,4 Manual 
therapy can also be used to restore range of motion 
and to reduce pain and local ischemia.5

When conservative treatment modalities are not suf-
ficient, minimally invasive choices such as arthro-
centesis and intra-articular injections can be used. 
Arthrocentesis removes inflammatory mediators and 
degradation products. Corticosteroids and sodium 
hyaluronate can be used for intra-articular injec-
tions.1,4 

Estimations of the need for TMD treatment in the 
general population vary, leading to differences in the 
prevalence of TMD across studies.12 In this study, 
our aim was to assess the complaints and diagnoses 
of patients diagnosed according to DC/TMD criteria 
and to evaluate the effectiveness of the treatment 
methods applied.

MATERIALS AND METHOD

This retrospective study included patients who were 
referred to the Oral and Maxillofacial Surgery Clinic 
of İstanbul Okan University Faculty of Dentistry 
Hospital between 2018 and 2020 with a diagnosis of 
TMD and received one or more treatment modalities. 

INTRODUCTION

Temporomandibular disorders (TMD) include a range 
of clinical conditions that affect the temporomandib-
ular joint (TMJ), masticatory muscles, and related 
tissues, presenting primarily as localized pain and 
restricted jaw movement. This type of disorder is a 
distinct subgroup of musculoskeletal and rheumatic 
disorders and is the main cause of non-odontogenic 
orofacial pain.1 TMD affects 8–15% of the adult pop-
ulation and is more common in women than men.2 
Some studies have suggested that men and wom-
en are equally affected, but women are more likely 
to seek treatment.3  The risk of TMD increases with 
age, with the highest prevalence between approxi-
mately 35 and 45 years old.2 TMD is also a socie-
tal issue that can be exacerbated by a faster-paced 
lifestyle, constant stress, and improper masticatory 
function.4 

Symptoms of TMDs include chronic orofacial pain, 
muscular tenderness in the jaw area, pain during jaw 
motions, restricted jaw movements, and joint sounds 
like clicking or crepitation.5 Additional symptoms 
such as neck pain, ear-related disorders (such as 
tinnitus and hearing problems), and headaches can 
often be related to TMD. Studies of TMD indicate an 
increased risk of psychological disorders such as 
depression, anxiety, social phobia, poor self-confi-
dence, and difficulty concentrating.6 

Many facets of the etiology, diagnosis, and optimal 
treatment of TMDs are still unclear. There is a need 
for a more comprehensive investigation of the epi-
demiology of TMD using standardized classification 
systems. In 2014, the Diagnostic Criteria for Tem-
poromandibular Disorders (DC/TMD) was devel-
oped. The guide’s main feature is the use of biaxial 
tests, which provide diagnoses based on both phys-
ical and psychosocial/behavioral factors.7 The mod-
ern diagnosis of TMD should be established using 
the DC/TMD examination protocol, as appropriate 
treatment is only feasible with the correct diagnosis.4 

It is advised to record the information using the 
patient’s language and provide a comprehensive 
description.8 The patient’s principal complaint is of 
particular clinical importance in TMD, and is typically 
pain; prevalence varies from 13 to 59% according 
to previous studies. The significance of the primary 
concern in initiating and guiding subsequent diag-
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The research was approved by the İstanbul Okan 
University Ethics Committee with decision number 
170-7.	

The inclusion criterias for the study were: patients 
over the age of 18 with complaints of TMD symp-
toms including pain, joint noise, or restricted move-
ment, and who received treatment for TMD in the 
relevant clinic. Exclusion criteria were: patients 
with signs or symptoms of systemic diseases that 
could potentially be related to TMD (like polyarthritis, 
rheumatoid arthritis, fibromyalgia), those who were 
examined but did not continue their treatment, and 
those who were under 18. 

The clinical examination and anamnestic data 
collection were performed by trained investigators 
experienced in TMD management and followed 
the internationally accepted Turkish version of 
the DC/TMD guideline.13  A form was filled out for 
each patient; the anamnestic section of this form 
included the main and secondary complaints, the 
patients’ subjective assessment of their pain levels, 
and their dental and medical history. The form also 
included information about pain characteristics, 
symptoms experienced since the pain started 
(such as earache, decreased mouth opening, and 
weakness in the masticatory muscles), headache 
and its characteristics, the presence of joint noises, 
history of locking or trauma in the orofacial region, 
conscious oral habits (such as clenching, nail biting, 
gum chewing, and putting the phone between the 
ears and shoulder), sleep and diet patterns, and any 
previous treatments. Pain intensity was determined 
by a visual analog scale (VAS) from 1 to 10. Clinical 
assessments involved evaluating pain location, 
palpation pain, jaw mobility, movement-related pain, 
and TMJ sounds. Panoramic radiographs were 
performed for all patients. Cone-beam computed 
tomography (CBCT) was prescribed if there was any 
doubt about TMJ pathology or degenerative joint 
disease. Magnetic resonance images (MRI) were 
requested if there was persistent pain, prolonged 
restriction in mouth opening, or suspicion of 
degenerative TMD. In the follow-up sessions after 
treatment, patients’ remaining complaints and VAS 
scores were recorded.

Patients were classified into three groups: Group A, 
patients with pain-related TMD; Group B, patients 
with intra-articular TMD; and Group A-B, patients 

with both pain-related TMDs and intra-articular 
TMD. Patients complaining of acute pain were ini-
tially administered medication and then re-examined 
to avoid intense discomfort masking accurate diag-
nosis. 

Patients received various treatments according to 
their examination and diagnosis, including pharma-
cotherapy, occlusal splint, arthrocentesis, botox, or 
low-level laser therapies according to their exam-
ination and diagnosis. Treatments were given either 
alone or in different combinations.

Statistical analysis

Data were analyzed in IBM SPSS V23 (SPSS, Chi-
cago, IL, USA). The normality of the data was ex-
amined using the Kolmogorov Smirnov and Shapiro 
Wilk tests and the Kruskal-Wallis H test was used 
to compare medians of skewed data. Bonferroni 
correction was used to compare quantitative data 
across multiple responses. Pearson’s Chi-Squared 
test was used to compare categorical data according 
to groups, and multiple comparisons of proportions 
were examined with the Bonferroni corrected Z test. 
Results are presented as mean ± standard deviation 
and median (minimum–maximum), and the signifi-
cance level is taken as p<0.05. Due to the presence 
of undefined values in the classification parameter, it 
was not included in the analysis.

RESULTS 

The study included 127 patients (105 women and 22 
men) who received treatment at the relevant clinic 
and attended follow-up sessions, out of 218 individu-
als who applied and were examined with complaints 
of TMD in 2018–2020. The mean age of the patients 
was 34.5± 11.2.	

The complaints of 127 patients, their classification 
according to DC/TMD, and the treatments applied 
are presented in detail in Table 1.

Following examination based on the DC/TMD guide-
line, 55 patients were diagnosed with pain-related 
TMD (Group A), 14 patients with intra-articular TMD 
(Group B), and 56 patients with both pain-related 
TMD and intra-articular TMD (Group A-B). Two pa-
tients were classified as ‘undefined’ because they 
could not be diagnosed according to the guideline 
criteria.
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Table 1. Descriptive statistics
  Frequency Percentage
Gender

Male 22 17.3
Female 105 82.7

Classification
A 55 43.3
A-B 56 44.1
B 14 11
Undefined 2 1.6

Number of treatments
1 87 68.5
2 30 23.6
3 and more 10 7.9

Treatment combinations
Arthrocentesis 3 2.4
Arthrocentesis + Botox 1 0.8
Arthrocentesis + Laser 1 0.8
Botox 4 3.1
Pharmacotherapy 50 39.4
Pharmacotherapy + Arthrocentesis 2 1.6
Pharmacotherapy + Arthrocentesis + Botox 1 0.8
Pharmacotherapy + Botox 2 1.6
Pharmacotherapy + Occlusal splint 12 9.4
Pharmacotherapy + Occlusal splint + Arthrocentesis 7 5.5
Pharmacotherapy + Occlusal splint + Arthrocentesis + Laser 1 0.8
Occlusal splint 30 23.6
Occlusal splint + Arthrocentesis 8 6.3
Occlusal splint + Arthrocentesis + Laser 1 0.8
Occlusal splint + Botox 4 3.1

Magnetic resonance imaging
Yes 14 11
No 113 89

Complaints ~
Pain 98 77.8
Arthralgia 14 11.1
Joint noises 50 39.7
Sensation of sticking in the joint 1 0.8
Restriction in the mouth opening 19 15.1
Jaw lock 6 4.8
Bruxism 6 4.8
Sliding sensation in the jaw 2 1.6
Subluxation 2 1.6
Earache 8 6.3
Tinnitus 2 1.6

Treatments~
Pharmacotherapy 75 59.1
Occlusal splint 63 49.6
Arthrocentesis 25 19.7
Laser 3 2.4
Botox 12 9.4

  Mean±S.Deviation Median (Min-Max)
Age 34.5 ± 11.15 32 (18 - 75)
VAS before treatment 6.32 ± 2.84 7 (0 - 10)
VAS after treatment 2.89 ± 2.37 3 (0 - 10)

~ multiple response
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A statistically significant result (p = 0.001) was found 
when comparing complaints in diagnostic groups. 
Pain complaints were more frequent in group A than 
in group B, while complaints of TMJ sounds were 
less common in group A compared to other groups 
(Table 2).

The relationship between treatment and diagnostic 
group was investigated and a statistically significant 
difference was found (p<0.001); pharmacotherapy 
was applied more frequently in groups A and A-B 
than in group B. It was determined that occlusal 
splint treatment differed between groups A and B 
(Table 2).	

To evaluate the effectiveness of treatment options,  
VAS values at the beginning and end of treatment 
were examined; however, since the distribution of 
treatment combinations was not appropriate, a sta-
tistical comparison could not be made. There was 
no significant difference between the median val-
ues of the difference in VAS scores according to the 
number of treatments applied (single treatment or 
combination of treatments; p = 0.252). There was no 
statistically significant difference between the mean 
values for the difference in VAS scores according to 
treatments (p>0.05); however, a decrease in VAS 
scores was observed as a result of the treatments 
applied.	

Table 2. Comparison of categorical parameters by classification

  Classification n (%)
  A A-B B                  p*
Complaints ~

Pain 45 (83.3)a 44 (78.6)ab 7 (50)b

0.001

Arthralgia 2 (3.7) 12 (21.4) 0 (0)
Joint noises 13 (24.1)a 27 (48.2)b 10 (71.4)b

Sensation of sticking in the joint 0 (0) 1 (1.8) 0 (0)
Restriction in the mouth opening 5 (9.3) 9 (16.1) 4 (28.6)
Jaw lock 2 (3.7) 3 (5.4) 1 (7.1)
Bruxism 4 (7.4) 0 (0) 1 (7.1)
Sliding sensation in the jaw 1 (1.9) 1 (1.8) 0 (0)
Subluxation 0 (0) 2 (3.6) 0 (0)
Earache 5 (9.3) 3 (5.4) 0 (0)
Tinnitus 1 (1.9) 0 (0) 1 (7.1)

Treatments~
Pharmacotherapy 36 (65.5)a 36 (64.3)a 3 (21.4)b

<0.001
Occlusal splint 20 (36.4)a 29 (51.8)ab 12 (85.7)b

Arthrocentesis 0 (0) 19 (33.9) 6 (42.9)
Laser 0 (0) 3 (5.4) 0 (0)
Botox 8 (14.5) 3 (5.4) 0 (0)

~ multiple responses; * Pearson Chi-Squared test;  a-b: There is no difference between groups with the same letter.

DISCUSSION

TMD is a challenging issue to handle. This term re-
fers to a group of conditions affecting the structure 
and/or function of the masticatory system. Patients 
suspected of having TMD typically present to the 
clinician with a large number of signs and symp-
toms, including pain and various issues affecting 
structures in the head, neck, upper quadrant, central 
nervous system, and musculoskeletal system. This 

leads to confusion and an unclear definition of what 
comprises TMD.14 According to Greene & Marbach15 
and Carlsson16, standardizing TMD studies is chal-
lenging due to the frequent comparison of studies 
with different experimental designs. For example, 
studies that utilize questionnaires are often com-
pared to those that rely on clinical examinations. 
This has complicated diagnosis, treatment, and pa-
tient care.17 Effective treatment of TMDs requires a 
comprehensive diagnostic procedure that considers 
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both the symptoms and the underlying cause of the 
disorder.12 This study aimed to match the complaints, 
diagnoses, and efficacy of administered treatment 
methods. The primary aim was to improve the pa-
tient’s quality of life by relieving pain. Depending 
on the complaints, symptoms, and clinical findings, 
treatments such as medication, physical therapy, 
occlusal splint application, and arthrocentesis were 
preferred together or alone.

In a study profiling symptomatic TMD patients, pain 
was the most common complaint.14 In this study, 
pain, TMJ noises, and restricted mouth opening 
were the most commonly recorded complaints, 
consistent with studies by Yekkelam et al.,12 Bagis 
et al.,17 Progiante et al.,18 and Zhang et al.19 Some 
previous studies have specified location and type of 
pain; according to these reports, pain was also the 
most common TMD symptom, though its location 
varied.14,17 

As expected, in this sample, pain was the most 
common complaint of the patients with pain-relat-
ed TMDs. For patients who were diagnosed with 
intra-articular TMD, the chief complaint was TMJ 
sounds with or without pain. The data presented 
indicate pain as the main complaint. Random sam-
pling studies20,21 have shown that the most frequent 
complaint of people with TMD was joint noise, while 
others14,22 that focus on people with TMD, have  re-
ported pain as the most common complaint. These 
results are consistent with the findings of this study, 
which investigated patients with TMD.

In the literature, it has been stated that several fac-
tors predispose TMD.2  Gender and age are two of 
the main factors.2,3 TMD is reportedly more common 
in females than males due to hormonal, emotional, 
postural, and functional factors.3,17 TMD is observed 
over a large age range and is most common in ad-
olescents and middle-aged individuals. The reason 
may be the increased levels of  stress during these 
life periods.2,17  In this study, approximately 80% 
of the patients were female, and most were mid-
dle-aged, consistent with previous studies.

The signs and symptoms of patients are the most 
important factor in diagnosing TMD. Pain is the main 
complaint in most patients with TMD, but acute in-
flammatory pain can make it difficult to accurately 
diagnose the patient.4 Persistent pain is one of the 

symptoms of intra-articular TMDs4, so in this study to 
differentiate acute inflammatory pain and persistent 
pain, non-steroidal anti-inflammatory drugs were 
prescribed for two weeks and then patients were 
re-examined for an exact diagnosis. Most patients 
included in the study had pain-related TMD, followed 
by patients with pain-related and intra-articular TMD 
together. In some studies14,23, disc displacement with 
reduction was the most common DC/TMD diagno-
sis; in others24,25, consistent with our results, pain-re-
lated TMD was the most common. 

The primary objective of  TMD treatment is to reduce 
pain, improve functionality, and improve quality of 
life for patients. According to the literature, reversible 
treatment options should be prioritized before mini-
mally invasive treatments and non-reversible treat-
ments are considered.10 The treatment options in 
this study were determined following this guidance.

In this study,  patients who had pain were first treat-
ed with pharmacotherapy including NSAIDs and 
muscle relaxants (if necessary) for two weeks. The 
effectiveness of NSAID use alone is reported in the 
literature, citing positive effects on inflammation and 
pain management; at least two weeks of treatment is 
required to be effective.11 

According to the literature, manual therapy is an-
other useful treatment method for TMD.5,26 Manual 
therapy has been applied to restore a normal range 
of motion, minimize local ischemia, improve proprio-
ception, dissolve fibrous adhesions, increase syno-
vial fluid production, and reduce pain.5 Van Grootel 
et al.,26 state that manual therapy may be prefera-
ble as a first treatment choice in the management of 
pain-related symptoms. In the present study, manual 
therapy and exercises were recommended at the ini-
tial visit for patients who had muscle spasms, pain, 
and restriction in TMJ movement.

Occlusal splints are used to restore neuromuscu-
lar balance, reduce excessive loading of the joint,  
provide centric occlusion, eliminate posterior inter-
ference, reposition the condyles, and relax the mus-
cles.5,27 Occlusal splints can be used in the treatment 
of all TMDs, with the most important factor being the 
use of the correct splint. Studies have shown that oc-
clusal splint therapy is a useful treatment method but 
requires long-term usage.4,28 In our study, occlusal 
splint was the preferred treatment option for patients 
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with bruxism and/or intra-articular TMD, with patients 
advised to use the splint for at least six months. 

When conservative treatment options are not suf-
ficient, arthrocentesis is the first choice of non-re-
versible treatment method for TMDs. Arthrocentesis 
removes degradation products and inflammatory 
mediators, and patients see the effects rapidly.4,10,29 

According to Nitzan30, the main reason for joint prob-
lems is increased friction at bone surfaces, result-
ing from a decrease in synovial fluid. By perform-
ing arthrocentesis, the adaptive power of the joint is 
restored, restoring the lubrication mechanism and 
eliminating the main problem. With arthrocentesis, 
medications including hyaluronic acid, corticoste-
roids, analgesics, and platelet-rich plasma can be 
injected into joint space.  It has been determined 
that arthrocentesis combined with occlusal splint 
therapy is more effective than splint-only therapy.4,29 
In this study, patients whose intra-articular degen-
eration was confirmed by MRI, arthrocentesis was 
performed immediately or after the use of an occlu-
sal splint, depending on symptoms. For patients who 
underwent immediate arthrocentesis, an occlusal 
splint was used afterward. 

It has been previously demonstrated that VAS is an 
effective tool for measuring pain in adults11, here, 
the effectiveness of treatment was evaluated using 
VAS scores. However, as the distribution of treat-
ment combinations was not appropriate, a statisti-
cal comparison could not be made. In all treatment 
modalities, VAS scores showed improvement at the 
end of the treatment, consistent with reports in the 
literature.1,4,5	

The main limitations of this study were a variety of 
post-operative periods between patients; the small 
number of patients with different diagnoses; and the 
lack of appropriate comparison for assessing treat-
ment combinations.

CONCLUSION

TMD is a difficult condition for both patients and cli-
nicians, due to its complex, multifaceted nature. For 
the treatment of TMD, the complaints of the patients 
must first be clearly understood. This should be fol-
lowed by detailed clinical and radiologic examination 
to ensure the selection of the most appropriate treat-
ment technique.
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