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Abstract: Temporomandibular joint disorder (TMD) is a common oral and maxillofacial disease, with joint pain, snapping,
and limited mouth opening as the main manifestations, which has a great impact on the patient's life. In recent years, with
the deepening of medical research, the diagnostic criteria and treatment methods of TMD have been more deeply understood.
At present, the internationally recognized DC/TMD diagnostic criteria divide TMD into two categories: painful diseases and
joint diseases, providing clear guidance for diagnosis. Treatment methods mainly include physical therapy, chemotherapy,
biological therapy, etc. Treatment decisions need to be made based on the patient's specific symptoms, signs and their impact
on the quality of life. This article aims to systematically sort out and evaluate the diagnostic criteria, treatment methods,
principles and indications of TMD through a literature review.
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1. Introduction

Temporomandibular Disorder (TMD) is a common oral and maxillofacial disease, mainly manifested by pain in the
joint area, snapping, limited mouth opening, etc. In severe cases, it may even develop into maxillofacial deformity in
adolescents. TMD is a chronic progressive disease. Once the patient is diagnosed with the disease, he or she will suffer from
pain for a long time and is prone to psychological disorders such as tension, anxiety, fear, and depression. In addition, its high
prevalence has a great impact on people's lives[1,2].

2. Diagnostic criteria for TMD

Temporomandibular Disorder (TMD) is a common oral and maxillofacial disease, mainly manifested by pain in the
joint area, snapping, limited mouth opening, etc. In severe cases, it may even develop into maxillofacial deformity in
adolescents. TMD is a chronic progressive disease. Once the patient is diagnosed with the disease, he or she will suffer from
pain for a long time and is prone to psychological disorders such as tension, anxiety, fear, and depression. In addition, its
high prevalence has a great impact on people's lives[3]. In July 2008, the International RDC/TMD Alliance Network hosted
a workshop at the International Association for Dental Research (IADR) meeting in Toronto entitled “Validation Studies
of RDC/TMD: Progress Towards Version 2.” 30 The principal investigators of the validation project presented the revised
RDC/TMD Axis I diagnostic algorithm and Axis II results, which were subsequently criticized by researchers in the fields of
radiology, neurology, pain psychology, TMD, and oral-facial pain[4-6]. From 2009 to 2013, the International Association for
Dental Research held several special workshops aimed at revising RDC/TMD, and finally released the diagnostic criteria for
the most common temporomandibular disorders based on symptom questionnaires and clinical examinations in 2014, namely
the DC/TMD diagnostic criteria (diagnostic criteria for temporomandibular disorders). DC/TMD divides the most common
TMD diseases into two categories. Category I, painful diseases, includes (1) muscle pain (sensitivity 0.90, specificity 0.99);
(2) joint pain (sensitivity 0.89, specificity 0.98); (3) TMD headache (sensitivity 0.89, specificity 0.87). Class 11, joint diseases,
including: (1) reducible disc displacement (sensitivity 0.34, specificity 0.92); (2) reducible disc displacement with locking
(sensitivity 0.38, specificity 0.98); (3) irreducible disc displacement with limited opening (sensitivity 0.80, specificity 0.97);
(4) irreducible disc displacement without limited opening (sensitivity 0.54, specificity 0.79); (5) degenerative joint disease
(sensitivity 0.55, specificity 0.61); (6) joint subluxation (sensitivity 0.98, specificity 1.00) [4].

In 2021, Andrew Young et al.[5] developed a diagnostic tool in the form of a checklist to evaluate the speed and accuracy
of the user interface of the Diagnostic Criteria for Temporomandibular Disorders (DC/TMD) checklist and compared it with
the existing diagnostic tool, the DC/TMD diagnostic decision tree. Both types of tools used DC/TMD and were tested by
dental students, interns, and residents in the United States and Japan to diagnose hypothetical patients. These comparisons
were conducted in a randomized, crossover, controlled, double-blind trial. It was found that the subjects who used the
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experimental tool answered 25% more correct diagnoses (P<0.01) and missed diagnoses by 27% (P<0.1). They were also
able to complete the diagnosis faster than those who used the control tool, taking 16% less time than those who used the
control tool (P<0.05). The difference in accuracy was more obvious in complex cases, while the difference in speed was
more obvious in simple cases, greatly improving the accuracy of DC/TMD diagnosis.

3. Treatment of TMD

There are many treatments for temporomandibular joint disorder syndrome, mainly including physical therapy,
chemotherapy, biological therapy, psychotherapy and surgical treatment. Among them, physical therapy, chemotherapy
and biological therapy include a variety of methods. These treatments have their own characteristics, and usually require
personalized treatment plans based on the patient's specific condition and cause.

3.1 Physical therapy

Manual therapy is a physical therapy technique that involves performing a variety of exercises and is widely used
because it is self-managed, effective, and low-cost. This treatment method can improve muscle strength, mobility, and
coordination, and help relieve pain. It can treat posture, muscle spasm, and cervical and facial pain, and also involves the
release of facial trigger points and joint manipulation[6]. In addition, acupuncture, laser, and therapeutic exercises (such
as those used in manual therapy) can also help reduce inflammation of the involved tissues, thereby helping to relieve
neuromusculoskeletal pain, improve patient symptoms, and improve function, biomechanics, and quality of life. Occlusal
splints are devices made for each patient that help to reduce load (stress) on the temporomandibular joint, change the position
of the condyle and articular disc in the mandibular fossa, and temporarily reduce neuromuscular reflexes. This treatment
is considered reversible, conservative, and low-cost, and is often the first choice of treatment for patients diagnosed with
bruxism.

Among them, Castro et al[7]. analyzed 231 articles in Bireme, BVS, Lilacs, MedLine, PEDro, Pubmed and Scielo
databases. From these, they selected 30 articles for detailed analysis, 6 for qualitative synthesis, and included studies from
the PEDro database. The selected studies consist of controlled clinical trials of high methodological quality and clinical
relevance. These studies use consistent assessment measures, including the of visual analog scale (VAS), pressure pain
threshold (PPT), and maximum mouth opening (MMO). Only one systematic review evaluated the effectiveness of manual
therapy in the treatment of TMD using treatment techniques that compare a control group with a placebo. These studies show
that VAS, PPT, and MMO have a positive therapeutic effect on pain; however, these results vary significantly depending
on the technique. Myofascial release has strong long-term efficacy in reducing acute pain symptoms but does not show
clinically significant changes in mouth opening range and MMO. There are obvious changes in exercise/manipulation in
MMO, which significantly improve the effectiveness of oral range of motion in treating short-term pain symptoms, but
cannot be maintained long-term. Galvao et al. also conducted similar research, but in different directions[6]. They adopted a
randomized clinical trial method and divided 48 patients into stable jaw pad treatment (PO therapy) and preemptive therapy
(F therapy), among which (PO; N=23), (F; N=25), all patients TMD was diagnosed according to the 1st axis of RDC/TMD
(Research Diagnostic Criteria for Temporomandibular Disorders), and the way and width of mouth opening were evaluated.
The collected data were evaluated using the SPSS program using Wilcoxon, KruskalWallis and Fisher’s ExactXSquare
tests. The results showed that Po and F performed similarly in their mouth opening patterns and maintained the same mouth
opening pattern as the patient during treatment (P=0.003). In terms of maximum mouth opening amplitude, both treatments
showed significant improvement in amplitude increase at the initial time and after 1 month of treatment (P=0.002), and this
was maintained until the 3rd month, but there was no significant improvement, indicating that PO and F Showed similar
performance in treating TMD.

3.2 Chemotherapy

From 2012 to 2022, more and more researchers have discovered that therapeutic ozone can be used to treat
temporomandibular joint disorder syndrome. Therapeutic ozone is a mixture of oxygen (O2) and ozone (O3) that can be
used in the treatment of temporomandibular joint disorder syndrome. generated in the generator. There are several modes
of administration including absorption through the skin[8], intra-articular administration[9] and rectal administration[10].
The study on the route of administration through skin absorption was carried out in clinical studies where the administration
concentration, sample size and type of control group were changed; the results showed that whether it was 30% concentration
of therapeutic ozone or 60% concentration of therapeutic ozone, laser treatment, drugs Treatment (ketoprofen tablets), bite
splint group, and placebo group showed improvements in palpation pain and mandibular movement in the experimental
group; drug concentrations were the same via intra-articular route of administration, with two studies having a control group
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In another study, the control group was lactated Ringer's test solution. Patients in the experimental group usually experienced
significant improvement in pain levels and maximum mouth opening after 3 months and 6 months; another study was a
therapeutic Ozone combined with conventional treatment was compared with conventional treatment alone. The former can
reduce the pain intensity of patients.

In addition to ozone, more and more studies have found that estrogen is not only involved in the modulation of pain
in polycystic ovary syndrome (PCOS), but also affects the remodeling activity of the extracellular matrix, thereby causing
degenerative joint changes, affecting bones and articular cartilage, and developing inflammatory responses, leading to
internal collapse of the TMJ, thereby affecting TMD. This is also a new direction for future research[11].

3.3 Biological treatment

With the continuous improvement of clinical practice and the exploration of more effective treatments, botulinum toxin
type A has been shown in recent studies to be useful for the treatment of temporomandibular joint disorder syndrome. It can
directly relieve the pain associated with TMD without the need for complex invasive procedures. It is an effective option
for the treatment of patients with myofascial pain, difficulty opening the mouth, and bruxism, especially when previous
treatments have failed. It is a very good option[12].

4. Treatment principles and indications for TMD

During the treatment of TMD, it is necessary to develop personalized treatment for each individual based on the
symptoms, etiology and physical condition of each patient. At the same time, conservative treatment is given priority, and
reversible, non-surgical treatments are first considered, such as changing diet, physical therapy, and drug therapy, to relieve
symptoms and improve joint function. When conservative treatment is ineffective or symptoms are severe, minimally invasive
surgical treatments such as joint cavity lavage and arthroscopic surgery can be considered, but unnecessary irreversible
treatments should be avoided as much as possible. Regardless of the treatment period, bio-psycho-social factors should be
considered comprehensively. TMD patients often have psychological problems such as anxiety and depression[1]. Therefore,
during treatment, attention should be paid not only to physiological symptoms, but also to the patient's psychological state,
and psychological counseling and treatment should be provided when necessary. The ultimate treatment outcome should
be aimed at improving the patient's quality of life, including pain relief, restoration of joint function, and improvement of
psychological state.

Treatment decisions for TMJ disorder syndrome are based primarily on the patient's specific symptoms and signs and
how these symptoms affect their quality of daily life. The following are several key treatment indications: 1. When patients
experience pain in the temporomandibular joint or face, accompanied by obvious tenderness, especially when the pain lasts
for more than three months and the tenderness is significant, treatment should be considered treat. Pain, as a core symptom
of TMD, often causes significant trouble to patients' daily life. 2. Joint snapping is also a common manifestation of TMD.
When this snapping phenomenon causes joint locking, which affects the patient's chewing, speech and other daily functions,
the need for treatment becomes apparent. 3. Limitation of mouth opening is also an important indication of TMD. Especially
when the patient's opening is less than 35mm, or when the patient's opening is between 35-40mm but accompanied by
obvious pain when opening the mouth, treatment should be performed. This situation not only affects the patient's eating, but
may also affect his ability to communicate verbally[13].

Of course, treatment indications are not set in stone, but require individualized assessment based on the specific
circumstances of each patient. When choosing a treatment plan, doctors should consider the patient's symptoms, signs,
psychological state, and the expected effects and potential risks of different treatments to develop the most suitable treatment
plan for the patient. At the same time, patients should also actively participate in the treatment process, maintain good
communication with doctors, and jointly promote the recovery process of the disease.

S. Discussion

This article discusses that many treatment methods are single-condition studies on the treatment of temporomandibular
disorders, and the research on biological treatment methods is poor. In future studies, research in the biological field and
cross-treatment with multiple methods can be expanded, such as natural plant extracts combined with acupuncture or natural
plant extracts combined with ozone to treat temporomandibular joint disorder syndrome.

Volume 5 Issue 4 | 2024 | 573 Journal of Clinical Medicine Research



References

[1] Yap A U, Zhang M J, Cao Y,et al.Comparison of psychological states and oral health-related quality of life of patients
with differing severity of Temporomandibular disorders[J].Journal of Oral Rehabilitation[2024-03-22].DOI:10.1111/
joor.13216.

[2] Maysa Raksa G,Rayane Délcia,da Silva, Aline Xavier F,et al.Prevalence of signs and symptoms related to temporo-
mandibular disorders and orofacial pain in patients indicated for orthognathic surgery: a meta-analysis[J].Clinical oral
investigations. 2023(7):27.D01:10.1007/s00784-023-05110-2.

[3] Richard Ohrbach,Judith A. Turner,Jeffrey J. Sherman,et al.Research Diagnostic Criteria for Temporomandibular Dis-
orders: Evaluation of Psychometric Properties of the Axis II Measures[J].Journal of Orofacial Pain, 2010, 24(1):48.
DOI:doi:10.1111/1.1365-2842.2010.02122 x.

[4] Anderson G C, Gonzalez Y M, Ohrbach R,et al. The Research Diagnostic Criteria for Temporomandibular Disorders.
VI future directions.[M].Cambridge University Press, 2010.

[5] Fu Kaiyuan. Interpretation of the 2014 new edition of the international classification and diagnostic criteria for
temporomandibular joint disorders[J]. Chinese Journal of Stomatology, 2017, 52(6):3.DOI:10.3760/cma.j.is
sn.1002-0098.2017.06.010.

[6] Young A, Gallia S, Ryan JF, Kamimoto A, Korczeniewska OA, Kalladka M, Khan J, Noma N. Diagnostic Tool Us-
ing the Diagnostic Criteria for Temporomandibular Disorders: A Randomized Crossover-Controlled, Double-Blind-
ed, Two-Center Study. J Oral Facial Pain Headache. 2021 Summer;35(3):241-252. doi: 10.11607/0fph.3008. PMID:
34609381.

[7] Sousa J S M, do Nascimento Jaicome A, de Resende C M B M, et al. Effectiveness of manual therapy in masti-
catory muscles for tmd patients-a review of the literature[J]. Research, Society and Development, 2020, 9(10):
€1319108335-¢1319108335.

[8] de Castro M E B, da Silva R M V, Basilio F B. Effects of manual therapy in the treatment of temporomandibular dys-
function-a review of the literature[J]. Manual Therapy, Posturology & Rehabilitation Journal, 2018, 15: 0-0.

[9] Yamaner F E, Celakil T, Gokcen Roehlig B. Comparison of the efficiency of two alternative therapies for the manage-
ment of temporomandibular disorders[J]. Cranio®, 2022, 40(3): 189-198.

[10] Elsholkamy M A. A novel treatment for temporomandibular joint internal derangement: a randomized controlled clini-
cal study[J]. Egyptian Dental Journal, 2018, 64(4-October (Oral Surgery)): 3165-3172.

[11] Rodriguez C R G, Santos L G, Perdomo D R C, et al. Efectividad de la ozonoterapia para disminuir el dolor en los
pacientes con trastornos temporomandibulares[J]. Acta Médica del Centro, 2018, 12(2): 156-161.

[12] Moreno A G U T, Bezerra A G V, Alves-Silva E G, et al. Influéncia do estrogeno na modulagido da dor na disfungdo
temporomandibular e sua prevaléncia no sexo feminino: revisdo integrativa[J]. Research, Society and Development,
2021, 10(2): €38510212453-¢38510212453.

[13] Bueno Vieira V, Katrine Tozetto F, Cabral Gualberto F V. USO DA TOXINA BOTULINICA NA DISFUNCAO TEM-
POROMANDIBULAR[J]. Revista Foco (Interdisciplinary Studies Journal), 2023, 16(12).

[14] Chen Huimin, Fu Kaiyuan, Zhang Zhenkang. Relationship between symptoms and signs of temporomandibular joint
disorder and patients' quality of life[J]. Chinese Journal of Stomatology, 2007, 42(3):3.D0OI:10.3760/].issn:1002-
0098.2007.03.014.

Journal of Clinical Medicine Research 574 | Ziyang Wang, et al.



