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		Abstract

												
												Disc displacement with reduction is one of the most common intra-articular disorders of the temporomandibular joint, it is characterized by the progressive displacement of the articular disc against the mandibular condyle and the articular eminence, accompanied by clicking sounds or crepitus, pain, and in some cases presents a limitation of mandibular movement. Some treatment proposals include physical therapy and occlusal splints; if it is not treated in some cases it can become disc displacement without reduction. This review aims to generate recommendations based on the scientific evidence available for the diagnosis, treatment plan, and pertinent follow-up of patients affected with reduced disc displacement.
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Abbreviations


TMD: Temporomandibular Disorders; TMJ: Temporomandibular Joint; DDWR: Disc Displacement with Reduction; DD: Disc Displacement


Introduction


Temporomandibular disorders (TMD) are a series of heterogeneous conditions that affect the dental and orofacial structures, differentiated by the extent of the muscle and/or joint damage that they may cause. Symptoms and signs may include painful joint sounds, restricted or deviated ranges of motion, and cranial and/or muscle pain [1]. TMDs may affect approximately 20 to 40% of the general population, with most patients falling between the 18 to 45 years and symptoms occur disproportionately between the genders, with a much higher incidence in women [2,3].



Among the conditions of clinical interest are intra-articular disorders of the temporomandibular joint (TMJ), which are quite frequent, especially disc displacement with reduction (DDWR), which is reported among the 12 most common TMDs and is characterized by the progressive displacement of the articular disc against the mandibular condyle and the articular eminence, accompanied by clicking sounds in the TMJ, crepitation and, in some cases, pain and limitation of movement of the jaw [4,5]. At least 47.4% of the Colombian population has suffered from TMD, therefore it is necessary to study its development in greater depth to intervene appropriately and for the benefit of patients.



There is a growing need to minimize the gap between research and clinical practice, thus optimizing the information available to both professionals and patients. Therefore, the aim of this review is necessary to consider the best available scientific evidence and transform it into recommendations about the management of temporomandibular joint disc displacement with reduction.


Preventive Strategies for DDWR


Most of the literature to date has related gender, anatomical, or clinical findings and imaging characteristics to disc displacement (DD) findings in young patients. Although the prevalence of TMD is higher in older adults, its presence among young patients should not be neglected. The retrospective cohort study by De Melo, et al. suggests that DDWR occurs frequently in pre-orthodontic adolescents and regardless of age group, women are highly predisposed. Young patients are susceptible to all stages of DD and report a statistically significant lack of association between bone abnormalities, pain, and DD, except for the most severe stage of DD, which was strongly correlated with both variables [6].



On the other hand, Bruguiere, et al. established the lack of statistically significant differences in the distribution of the DDWR according to gender in patients under 21 years of age. There is a significant association between the presence of any dysfunctional oral habit with DDWR, which means that patients with at least one dysfunctional habit before orthodontic treatment had a 4.6 times probability of developing a DDWR one year after surgery [7]. Therefore, treating such habits before orthognathic surgery should help prevent adverse health outcomes from TMJ. Bruxism, of all the parafunctional habits studied, was the only one to show an association with TMD before and after orthognathic surgery. It can be seen how some studies suggest that orthodontic treatment may play a causal role in the development of DD while others state that orthodontic treatment cannot be a risk factor for the development of TMD signs and symptoms, although this it is not specific to DD. Ahn, et al. report as skeletal characteristics of patients with DD, a backward rotation of the mandible, a short ramus height, a decrease in length, and mandibular asymmetry. In the study carried out, there were no statistically significant differences in skeletal changes between patients in the control group and those with DDWR treated with orthodontics, however, they showed greater backward movement and rotation of the jaw during orthodontic treatment [8].



Therefore, preventing the development of TMD has been a debatable and controversial issue, which mainly encompasses the etiology due to the lack of scientifically validated evidence of the causes. Although occlusion has been recognized as an important etiologic or perpetuating cofactor, the degree to which it plays a role has not been definitively delineated. According to Chiappe, et al. occlusal characteristics report a low predictive value for detecting DDWR. In a previous review carried out, they reveal few and weak associations between the functional malocclusion factors and TMD, while the final results report only a poor association between three occlusal characteristics (retruded contact position/maximum intercuspation with sliding less than 2 mm, mediotrusive interferences, absence of canine guidance in lateral movements) and a DDWR [9].


Risk Factors for DDWR


Jung, et al. shows in their results that the severity of DD from a normal position to a bilateral DD increased as the sagittal skeletal classification changed from skeletal Class III to Class II and the vertical skeletal classification changed from hypodivergent deformities to hyperdivergent, regardless of sex. Furthermore, 88.1% of the patients with skeletal class II had DD on at least one side of the TMJ, indicating that the severity of the displacement is associated with sagittal and vertical skeletal deformities [10]. Adult patients may have TMJ signs and symptoms unexpectedly because of the ability to adapt and heal gradually decreases with aging. On the other hand, Millon-Cruz, et al. reports a direct relationship between the degree of joint degeneration and the appearance of adhesions. Concerning clinical symptoms, there is a higher incidence of adhesions in patients with limited mouth opening for a longer time and in older patients, finding a significant relationship between the presence of adhesions and DDWR. The reason could be that disc hypomobility may be a factor in the genesis of adhesions; however, it is not possible to reach that conclusion according to this study [11].



Regarding bruxism, Wieckiewicz, et al. report in their results the DDWR as the second most common TMD evaluated in bruxism patients (study frequency 42.86%) compared with a control group (frequency 23.81%). Given that TMDs are complex and multifactorial in origin, it has also been necessary to verify whether the specific diagnoses are associated with the appearance of bruxism. This study indicates that sleep bruxism does not increase the risk of any specific diagnosis of DD. The distribution of TMD between sleep bruxers and non-bruxers is similar; therefore, the prevalence of sleep bruxism does not seem to be a certain risk factor for TMD onset [12].


Diagnosis of DDWR


Pullinger, et al. show that the computed tomographic of the TMJ can usefully differentiate the sub-diagnoses of DD disorders when the TMJ is properly examined as a multifactorial system in which the position of the condyle interacts with the shape and proportions of the fossa. Compared with healthy asymptomatic TMJs, the DDWR indicates a tendency for wider and/or shallower fossae with a greater length of the slope of the articular eminence. While the Disc displacement without reduction indicates a trend towards a flatter eminence slope curvature. However, no statistically significant differences were found from normal TMJs for the width-depth ratio of the fossa in the tomograms performed. These results suggest certain closeness between these disorders that are presumably associated with disc instability [13].



Regarding the clinical assessment, Masumi, et al. determines if measurements of mandibular movement could be used to distinguish between the most common TMD subgroups. The results show that the osteoarthritis group was different from both the arthralgia group and the DDWR group alone and the maximum pain-free opening was significantly different from the maximum active opening and maximum passive opening measurements. However, when individual aperture measurements were compared within subgroups, there were no significant differences between subgroups for aperture measurements. The widest opening of the jaw occurred in the DDWR subgroup, suggesting that these patients may tend to mild hypermobility. For measurements of lateral/protrusive mandibular movement results, there were no significant differences for the between subgroups. The authors necessitated the need for a clinical examination method to define subgroups of patients with TMD, which implies a constant palpation technique to avoid inconsistencies in the examination and diagnosis process. The 2 selected sites (superficial masseter and anterior temporal) have consistently been shown to be the most reproducible sites when repeated examinations are performed on the same patient [14].



Magnetic resonance imaging is the gold standard of imaging criteria for visualization of the TMJ region and is currently considered the optimal modality for a comprehensive evaluation in patients with TMD [15]. However, sound recordings can be used to assess the status of internal TMJ disorders [16]. The evaluation consists of correlating the sound of the mouth opening and closing; protrusion and lateral movements of the jaw, and analyze whether the sound of the TMJ in the jaw excursions is indicative for the diagnosis and establishment of the severity of internal TMJ disorders; as a conclusion, the clicking sounds suggest a DDWR, and the crepitus suggestsa progression from disc displacemente without reduction, to degenerative arthritis.


Management of DDWR


In a 90-patient clinical trial that evaluated the efficacy of supervised exercise, home therapy, and occlusal splint therapy over three months; after supervised exercises and occlusal splints, they were found to have a moderate effect in reducing the severity of joint noise by 30% [17].



The use of occlusal splints is considered a passive intervention in order to improve parafunctional activity and reduce the biomechanical load on the joint. Splints are believed to stabilize static and dynamic physiological occlusion, relax the masticatory musculature, and balance stress relationships caused by physiological factors on joint structures. There are different types of occlusal splints: for anterior repositioning, pivoting splints, stabilizing splints, among others. All indicated for the treatment of joint noises and pain. Fayed M, et al. evaluated the anterior repositioning plate and the canine plate for the relief of signs and symptoms of DDWR. They concluded that both splints are effective in eliminating joint pain and noise, however, the canine splint proved to be superior by allowing decompression of the articular disc, recovering its length and shape [18]. The use of nighttime anterior repositioning splints and stabilizing splints in combination with behavioral therapy has been shown to improve maximum mouth opening and subjective and objective symptoms [19]. Tecco, et al. evaluated fixed orthodontic treatment versus occlusal splint treatment, with a 6-month follow-up. They reported that patients with orthodontics and an occlusal splint had a significant decrease in joint and muscle pain. Orthodontic patients reported a significantly lower level of discomfort than patients wearing splints. Besides, the fixed appliance resulted in greater patient comfort during the first three months of treatment, and an accelerated resolution of the malocclusion [20].



Some authors suggest the implementation of combined conservative and invasive treatments when conservative therapies have not obtained the expected and adequate results. One option is the use of anterior repositioning occlusal splints and the biostimulation laser. The anterior repositioning plate assists in the elimination of opening noise, however, the splint design should be considered for a positive result. The intervention with laser biostimulation in 12 sessions every two days in both TMJs combined with exercises of the masticatory muscles is a standard and valid procedure for the relief of pain from joint disorders. In addition, when performed with exercises, it provides long-term biomechanical stability [21].



Other less invasive techniques reported in the literature are arthralgia, arthrocentesis, hyaluronic acid injections, and currently the use of an injection of platelet-rich plasma. Platelet-rich plasma is beneficial for its healing properties through cell proliferation and differentiation, and tissue remodeling. Its inflammatory modulation capacity eliminates pain inducers and provides repair of the disc, the capsule, and the retrodiscal area; it also contains growth factors, which could increase the proliferation of chondrocytes in cartilage. Platelet-rich plasma application is more effective than arthrocentesis since arthrocentesis can only remove inflammatory cells and increase interstitial distance by removing adhesions. Although injection of platelet-rich plasma is a highly recommended therapeutic approach, more long-term studies are needed to explain the regenerative properties, molecular effect, and activating potency of stem cells [22].



Hyaluronic acid has shown anti-inflammatory effects such as inhibition of phagocytosis, chemotaxis, prostaglandin synthesis, metalloproteinase activity, and removal of oxygen radicals from synovial tissue. The application of hyaluronic acid and the use of an occlusal splint have also been shown to reduce noise and joint pain, allowing an increase in mouth opening in repeated injections of hyaluronic acid immediately after arthrocentesis, without complications or effects secondary after the procedure [23].



Different treatment protocols have been used to inject hyaluronic acid, including in-session injections with or without arthrocentesis, a second injection 7 or 15 days after the first injection, three injections 3 weeks apart, and a cycle of five injections weekly with or without arthrocentesis. However, there is no established protocol for the application of hyaluronic acid injection.



Arthrocentesis has been shown to work by allowing a significant increase in maximum occlusal vertical opening immediately after treatment. An 88% success rate has been reported for use in disc displacement cases, and individual success rates were 91% for the DDWR, and 75% of the DD without reduction [24].



A systematic review evaluated the application of hyaluronic acid and viscosupplementation with the respective polysaccharide in the clinical treatment of temporomandibular dysfunctions. In 21 articles different protocols were found for the application of hyaluronic acid. The results show that the possible application of this substance only seems to be effective in reducing pain compared to placebo groups or other therapies. The combination of arthrocentesis with hyaluronic acid does not appear to be superior to using the procedure regardless of the number of sessions. The standardization of therapeutic protocols with hyaluronic acid is recommended since in the treatment of TMD it must be solid and with more uniform follow-up periods [25].



The use of occlusal splints should be subjected to permanent control and supplemented with exercises; In this way, it is possible to reduce the presence of noise in the long term and an important relief for the symptoms of pain in the TMJ [17].


Sources of Support


No funding for this study was provided.


 
 
References



  
 	
	
		Murphy MK, MacBarb RF, Wong ME, Athanasiou KA (2013) Temporomandibular disorders: A review of etiology, clinical management, and tissue engineering strategies. Int J Oral Maxillofac Implants 28: 393-414.
	


	
	
		Dworkin SF, LeResche L, Von Korff MR (1990) Diagnostic studies of temporomandibular disorders: Challenges from an epidemiologic perspective. Anesth Prog 37: 147-154.
	


	
	
		Helkimo M (1974) Studies on function and dysfunction of the masticatory system: IV. Age and sex distribution of symptoms of dysfunction of the masticatory system in lapps in the north of Finland. Acta Odontol Scand 32: 255-267.
	


	
	
		Pérez del Palomar A, Doblaré M (2007) An accurate simulation model of anteriorly displaced TMJ discs with and without reduction. Med Eng Phys 29: 216-226.
	


	
	
		Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, et al. (2014) Diagnostic criteria for temporomandibular disorders (DC/TMD) for clinical and research applications: Recommendations of the International RDC/TMD consortium network and orofacial pain special interest group. J Oral Facial Pain Headache 28: 6-27.
	


	
	
		De Melo DP, Sousa Melo SL, De Andrade Freitas Oliveira LS, Ramos-Perez FMDM, Campos PSF (2015) Evaluation of temporomandibular joint disk displacement and its correlation with pain and osseous abnormalities in symptomatic young patients with magnetic resonance imaging. Oral Surg Oral Med Oral Pathol Oral Radiol 119: 107-112.
	


	
	
		Bruguiere F, Sciote JJ, Roland-Billecart T, Raoul G, Machuron F, et al. (2019) Pre-operative parafunctional or dysfunctional oral habits are associated with the temporomandibular disorders after orthognathic surgery: An observational cohort study. J Oral Rehabil 46: 321-329.
	


	
	
		Ahn SJ, Lee SJ, Kim T (2007) Orthodontic effects on dentofacial morphology in women with bilateral TMJ disk displacement. Angle Orthod 77: 288-295.
	


	
	
		Chiappe G, Fantoni F, Landi N, Biondi K, Bosco M (2009) Clinical value of 12 occlusal features for the prediction of disc displacement with reduction (RDC/TMD Axis i group IIa). J Oral Rehabil 36: 322-329.
	


	
	
		Jung WS, Kim H, Jeon DM, Mah SJ, Ahn SJ (2013) Magnetic resonance imaging-verified temporomandibular joint disk displacement in relation to sagittal and vertical jaw deformities. Int J Oral Maxillofac Surg 42: 1108-1115.
	


	
	
		Millon-Cruz A, Martín-Granizo R, Encinas A, Berguer A (2015) Relationship between intra-articular adhesions and disc position in temporomandibular joints: Magnetic resonance and arthroscopic findings and clinical results. J Cranio-Maxillofacial Surg 43: 497-502.
	


	
	
		Wieckiewicz M, Smardz J, Martynowicz H, Wojakowska A, Mazur G, et al. (2020) Distribution of temporomandibular disorders among sleep bruxers and non-bruxers-A polysomnographic study. J Oral Rehabil 47: 820-826.
	


	
	
		Pullinger AG, Seligman DA, John MT, Harkins S (2002) Multifactorial comparison of disk displacement with and without reduction to normals according to temporomandibular joint hard tissue anatomic relationships. J Prosthet Dent 87: 298-310.
	


	
	
		Masumi S, Kim YJ, Clark GT (2002) The value of maximum jaw motion measurements for distinguishing between common temporomandibular disorder subgroups. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 93: 552-559.
	


	
	
		Yang Z, Wang M, Ma Y, Lai Q, Tong D, et al. (2017) Magnetic resonance imaging (MRI) evaluation for anterior disc displacement of the temporomandibular joint. Med Sci Monit 23: 712-728.
	


	
	
		Ögütcen-Toller M (2003) Sound analysis of temporomandibular joint internal derangements with phonographic recordings. J Prosthet Dent 89: 311-318.
	


	
	
		Wänman A, Marklund S (2020) Treatment outcome of supervised exercise, home exercise and bite splint therapy, respectively, in patients with symptomatic disc displacement with reduction: A randomised clinical trial. J Oral Rehabil 47: 143-149.
	


	
	
		Fayed MMS, El-Mangoury NH, El-Bokle DN, Belal AI (2004) Occlusal splint therapy and magnetic resonance imaging. World J Orthod 5: 133-140.
	


	
	
		Kurt H, Mumcu E, Sülün T, Diraçoǧu D, Ünalan F, et al. (2011) Comparison of effectiveness of stabilization splint, anterior repositioning splint and behavioral therapy in treatment of disc displacement with reduction. Turkiye Fiz Tip ve Rehabil Derg 57: 25-30.
	


	
	
		Tecco S, Teté S, Crincoli V, Festa MA, Festa F (2010) Fixed orthodontic therapy in temporomandibular disorder (TMD) treatment: An alternative to intraoral splint. Cranio 28: 30-42.
	


	
	
		Pihut M, Gorecka M, Ceranowicz P, Wieckiewicz M (2018) The efficiency of anterior repositioning splints in the management of pain related to temporomandibular joint disc displacement with reduction. Pain Res Manag 2018.
	


	
	
		Hanci M, Karamese M, Tosun Z, Aktan TM, Duman S, et al. (2015) Intra-articular platelet-rich plasma injection for the treatment of temporomandibular disorders and a comparison with arthrocentesis. J Craniomaxillofac Surg 43: 162-166.
	


	
	
		Korkmaz YT, Altıntas NY, Korkmaz FM, Candırlı C, Coskun U, et al. (2016) Is hyaluronic acid injection effective for the treatment of temporomandibular joint disc displacement with reduction? J Oral Maxillofac Surg 74: 1728-1740.
	


	
	
		Carvajal WA, Laskin DM (2000) Long-term evaluation of arthrocentesis for the treatment of internal derangements of the temporomandibular joint. J Oral Maxillofac Surg 58: 852-855.
	


	
	
		Ferreira N, Masterson D, Lopes de Lima R, de Souza Moura B, Oliveira AT, et al. (2018) Efficacy of viscosupplementation with hyaluronic acid in temporomandibular disorders: A systematic review. J Craniomaxillofac Surg 46: 1943-1952.
	



										





 
 
    

  




