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Abstract: 

Background: Temporomandibular joint disorders (TMDs) are prevalent worldwide, affecting a significant 

portion of the population, including children and adults. While most cases can be managed with non-

invasive treatments, surgical intervention is sometimes necessary for severe or resistant cases. Recent 

advancements in understanding the pathophysiology, diagnosis, and management of TMDs have led to 

better patient outcomes, particularly through integrated care models that involve dental, nursing, and 

anesthesia specialists. 

Aim: This paper explores the roles of dental professionals, nursing staff, and anesthesiologists in managing 

TMDs, highlighting the importance of collaborative care in improving patient outcomes, particularly in 

surgical cases. 

Methods: The review examines various studies, including the OPPERA study, which provides valuable 

insights into the epidemiology, risk factors, and effective treatments for TMDs. It also discusses 

advancements in surgical techniques such as arthroscopic TMJ surgery and prosthetic TMJ reconstruction. 

Results: Advances in TMD management, especially in surgical interventions, have been substantial. The 

OPPERA study identifies demographic trends and psychosocial factors as significant contributors to TMD 

development, while recent technological innovations, such as high-resolution imaging and new prosthetic 

options, have enhanced treatment options. The roles of dental, nursing, and anesthesia care in these 

procedures have been integral to improving surgical outcomes and patient recovery. 

Conclusion: The integration of dental, nursing, and anesthesia care has become crucial in the successful 

management of TMDs, particularly in surgical interventions. A multidisciplinary approach that 
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incorporates comprehensive patient assessments, modern diagnostic techniques, and personalized 

treatment plans offers the best outcomes for patients with severe TMD. 

Keywords: Temporomandibular joint disorders, TMD management, dental care, nursing, anesthesia, 

OPPERA study, arthroscopic surgery, prosthetic TMJ reconstruction. 
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Introduction: 

Temporomandibular disorders (TMDs) manifest in numerous forms and impact persons 

worldwide, with prevalence rates reaching 11% in children and up to 31% in adults [1]. Although most 

patients achieve considerable symptom reduction or enhancement using non-invasive therapies, surgical 

intervention may be required in instances of resistant illnesses or advanced arthritic problems, among 

other situations. In recent years, the management of TMD has significantly progressed, mostly due to 

breakthroughs in the understanding of pathophysiology, epidemiology, and surgical procedures and 

technology. While technological breakthroughs remain crucial in enhancing patient outcomes, a deeper 

understanding of the disease has resulted in significant advancements. These encompass improved patient 

selection for surgical procedures and enhanced care models that lead to superior outcomes. This paper 

aims to examine significant recent developments in TMD management, offering essential insights for TMJ 

surgeons to provide high-quality, modern, and informed care. A fundamental comprehension of TMD 

epidemiology has fostered the creation of more integrated and cooperative care models, allowing surgeons 

to more effectively identify patient groups that are likely to benefit from surgical intervention. Recent years 

have witnessed considerable advancements in comprehending the role of the temporomandibular joint 

(TMJ) in individuals with juvenile idiopathic arthritis (JIA). This enhanced comprehension, along with 

consensus-based diagnostic instruments, imaging innovations, and therapy methodologies, has elevated 

patient outcomes. Arthroscopic TMJ surgery has garnered much attention, especially regarding procedures 

such as arthroscopic disc relocation. Recent research have proposed novel interventions for recurrent TMJ 

dislocation. Moreover, although prosthetic temporomandibular joint reconstruction (TMJR) has been 

recognized as a secure and efficacious intervention for numerous severe disorders [2], recent 

advancements have broadened the utilization of this technology, particularly through the implementation 

of extended TMJR prosthesis. 

TMD Epidemiology: The OPPERA Study 

The Orofacial Pain: Prospective Evaluation and Risk Assessment (OPPERA) study, an innovative 

longitudinal examination of temporomandibular disorders (TMDs), began its publications in 2011 [3]. This 

study sought to improve the comprehension of orofacial pain and temporomandibular disorders (TMD) by 

identifying critical risk factors, elucidating pain processes, evaluating treatment outcomes, and 

investigating the psychosocial variables associated with the condition, among other aims. In contrast to 

other studies that mostly utilized cross-sectional designs and convenience sampling, OPPERA addressed 

these shortcomings by implementing a prospective cohort research design with a multi-site methodology. 

The study has provided significant insights into TMD prevalence, demographic trends, the impact of jaw 

injuries and headaches as risk factors, and the distinction between primary headaches and TMD-related 

secondary headaches, among other discoveries. Furthermore, it aided in the identification of phenotypic 

clusters, allowing for a more focused and thorough approach to TMD therapy. Although the headache and 

face pain communities publicly acknowledge the authors of OPPERA, they contend that these studies are 

still neglected and undervalued in the surgical field. The OPPERA-I study, conducted from May 2006 to May 

2013, included 4,346 individuals aged 18 to 44 from Baltimore, MD; Buffalo, NY; Chapel Hill, NC; and 

Gainesville, FL. The research utilized three separate designs: a prospective cohort study, a case-control 

study, and a nested case-control study. From December 2014 to May 2016, the OPPERA-2 study progressed 

with participants who remained in the initial phase, collecting supplementary data via clinical assessments, 

quantitative sensory evaluations, blood samples, and self-reported questionnaires. 
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Figure 1: Temporomandibular disorders (TMDs). 

Demographics 

OPPERA's thorough research design is one of its significant strengths. In 1993, Bush et al. 

determined that TMD is more prevalent in females than in males [4], whereas LeResche classified TMD as 

a disorder predominantly impacting young and middle-aged adults in 1997 [5]. The preliminary results of 

the OPPERA research indicated that TMD is widespread in the United States, with 4% of the population 

getting the illness each year [6]. In 2011, Slade et al. reported significant demographic results from the 

OPPERA trial, indicating that the prevalence of TMD is greatest among persons aged 35–44 (7%) and least 

among those aged 18–24 (3%). Women are four times more predisposed to TMD than men, although 

African Americans and Hispanics exhibit a markedly lower likelihood of developing TMD, possessing one-

fifth the probability of non-Hispanic Whites. A cross-sectional study by Kim et al. employing the OPPERA 

database demonstrated that pain catastrophizing significantly mediates the relationship between race and 

pain-related outcomes for both Asians and African Americans in comparison to non-Hispanic Whites [7]. 

Moreover, persons with TMD exhibit elevated pain-related impairment, and it is well recognized that 

characteristics such as catastrophizing, psychosocial stress, affective distress, and somatic symptoms are 

significant predictors of TMD [8]. These criteria must be meticulously evaluated while devising treatment 

plans for prospective surgical candidates. 

Role of Injury 

The OPPERA study has greatly enhanced the comprehension of TMD development and 

exacerbation, especially with the influence of injury. Sharma et al. (2019) examined jaw injuries as a 

significant risk factor for temporomandibular disorder (TMD) [9]. The preliminary results from the 

prospective cohort study revealed that persons with jaw injuries exhibited a fourfold increased risk of 

developing TMD compared to those without such injuries, regardless of whether they were intrinsic or 

extrinsic. Intrinsic injuries were characterized as those arising from actions like yawning or extended 

mouth opening, whereas extrinsic injuries encompassed those resulting from tooth extraction, dental 

procedures, oral intubation, athletic injuries (e.g., falls, impacts, and strikes), vehicular accidents, whiplash, 

and trauma to the shoulder, neck, and cranial areas. Sharma et al. further on these findings, revealing that 

jaw injury quintupled the likelihood of developing TMD after controlling confounding variables [10]. The 
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investigations indicated that intrinsic injuries were more prevalent than extrinsic injuries; nonetheless, the 

probability of developing TMD was comparably heightened for both types of injuries. 

Headache and Chronic Pain Conditions 

The OPPERA investigations have greatly enhanced the comprehension of the correlation between 

headaches and temporomandibular disorders (TMD), recognizing headaches as both a subsequent 

symptom of TMD and a possible risk factor for its onset. Headaches linked to TMD, termed Headaches 

Attributed to Temporomandibular Disorder (HATMD), are recognized in the diagnostic criteria for TMD as 

specified by Schiffman [11] and are incorporated in the International Classification of Headache Disorders, 

third edition (ICHD-3) [12]. Conversely, primary headaches, including migraines and tension-type 

headaches, are acknowledged to possess distinct etiologies yet frequently coexist with TMD. Tchivileva et 

al. employed OPPERA data to illustrate that initial reports of migraine and frequent headaches elevate the 

probability of acquiring TMD [13]. This relationship is significant due to the same anatomical pathways of 

the trigeminal nerve that are implicated in both migraines and TMD [14]. Tchivileva et al. subsequently 

underscored that the existence of a migraine constitutes a risk factor, and that HATMD generally presents 

as a migraine-like headache. Sonia et al. analyzed data from the OPPERA II trial to identify the features that 

differentiate headaches associated with TMD from those that are solely primary. Increased severity of 

masticatory system pain in patients correlated with a higher likelihood of the headache being secondary to 

temporomandibular disorder (TMD) rather than a main headache [15]. The OPPERA investigations 

examined not only headaches but also other chronic overlapping pain syndromes (COPCs) that commonly 

co-occur with TMD and exhibit analogous biopsychosocial features, symptoms, and risk factors [16]. 

Research indicates that the intersection of these variables may be ascribed to central sensitization, a 

mechanism characterized by heightened synaptic efficiency that enhances sensory and nociceptive 

responses [17]. Employing the OPPERA II data set, Slade et al. analyzed the intersection of TMD with other 

COPCs, demonstrating a more pronounced connection between TMD and musculoskeletal disorders, 

including fibromyalgia and chronic back pain, than with headaches or irritable bowel syndrome (IBS) [18]. 

Phenotypical Clusters 

The OPPERA research have enhanced the comprehension of the diverse etiology of TMD, enabling 

the identification of specific phenotypic groups of individuals characterized by common risk factors and 

traits. Bair et al. were the pioneers in delineating these clusters, which are founded on the statistical profiles 

exhibited by patients concerning risk variables. The three main phenotypic groupings discovered were the 

adaptive cluster, the pain-sensitive (PS) cluster, and the global symptoms (GS) cluster. The clusters were 

delineated by four validated variables: the pressure pain threshold of the trapezius muscle, together with 

subscales of anxiety, sadness, and somatization, as assessed by the SCL-90R questionnaire [19]. The 

adaptive cluster, including 33% of subjects, is defined by low hypersensitivity and psychological distress. 

Members of this group experience relatively minor discomfort localized to the temporomandibular joint 

and its adjacent muscles, and report fewer comorbidities or concurrent pain disorders. This group exhibits 

a greater percentage of male participation. Conversely, the pain-sensitive cluster, consisting of 48% of 

participants, demonstrates the greatest sensitivity to muscle pain, marginally increased psychological 

discomfort, and a greater prevalence of related chronic pain problems. This group exhibits a marginally 

greater representation of women. The global symptoms cluster, including 18% of participants, is 

characterized by the most intense pain and dysfunction, along with an increased prevalence of painful 

muscle locations and concomitant pain problems. These individuals also exhibit the highest levels of 

psychological discomfort and typically possess a history of more traumatic incidents, including jaw injuries. 

This group exhibits a significantly greater percentage of female participants, together with a higher 

prevalence of smoking history [19].  

OPPERA's findings have improved the comprehension of TMD epidemiology and its related risk 

factors. These research have elucidated the connection among psychosocial stress, affective distress, 

somatic symptoms, trauma, and headaches, offering critical insights for identifying patients at elevated risk 

for developing TMD and for formulating focused preventative methods. The phenotypic clustering method 
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established in the OPPERA investigations shows significant potential for therapeutic use, notably in 

directing the screening process for coexisting pain syndromes in patients, especially those inside the pain-

sensitive and global symptoms clusters. Although anatomical abnormalities may be evident in potential TMJ 

surgical candidates, the insights gained from OPPERA's findings will assist surgeons in making more 

informed clinical decisions, promoting multidisciplinary treatment strategies, and improving patient 

education regarding the implications of their condition. A comprehensive examination of the OPPERA 

investigations is advisable for doctors desiring an enhanced comprehension of the topic and its practical 

implications. 

Juvenile Idiopathic Arthritis of the Temporomandibular Joint 

In the last ten years, there has been considerable progress in the comprehension and management 

of juvenile idiopathic arthritis (JIA), especially concerning its impact on the temporomandibular joint (TMJ). 

Historically termed “the forgotten joint” because of its omission from diagnosis and therapeutic guidelines 

for JIA, the past 10–15 years have witnessed a significant enhancement in the acknowledgment and 

comprehension of TMJ involvement in JIA patients [20]. This encompasses significant advancements in 

detection and diagnosis, heightened awareness, acknowledgment of the morbidity associated with 

untreated cases, and the formulation of both medicinal and surgical treatment methods for this 

demographic [21,22,23]. Juvenile Idiopathic Arthritis (JIA) impacts roughly 1 in 1000 children and is 

classified into seven subgroups by the International League of Associations for Rheumatology. TMJ 

involvement in JIA patients is very common, with studies indicating that up to 87% of cases may affect the 

joint, however it is most frequently recorded in approximately 40% of patients. This involvement frequently 

remains unnoticed due to a lack of symptoms or inadequate screening methods. 

Imaging and Diagnosis 

A physical examination, coupled with a thorough patient history, is essential for identifying 

probable TMJ involvement [29]. Nonetheless, it is clear that a physical examination alone is insufficient for 

effective screening in the JIA group. The TMJaw Working Group has established a concise and effective six-

point evaluation methodology [30], which should be augmented with imaging. It is advisable to conduct 

regular TMJ-focused examinations during initial rheumatologic evaluations and annual follow-ups to 

evaluate the existence or progression of the condition [31].  

Due to the common lack of symptoms in both early and advanced stages of disease, imaging is crucial. 

Recent guidelines and methods [32,33] have diminished the incidence of overlooked or improperly 

managed cases. Gadolinium contrast-enhanced MRI is deemed optimum for the screening of synovitis or 

early joint disease [36,37]. Moreover, the growing accessibility of 3.0-T magnets has significantly improved 

diagnostic capacities. The treating surgeon must communicate with the radiology team to guarantee the 

right imaging is conducted, especially in young patients who may necessitate sedation or a more succinct 

examination. A "minimal required protocol" encompasses multiple MRI sequences, including sagittal 

oblique fat-suppressed T2 or STIR, sagittal oblique T1 TSE, coronal T1 TSE, and contrast-enhanced T1 FS-

weighted images, whereas a more extensive "ideal protocol" incorporates supplementary sequences such 

as sagittal oblique fat-suppressed T1, proton density, and gradient echo [32]. Establishing a scoring system 

grounded on these guidelines facilitates disease staging and the monitoring of progression or periods of 

quiescence [34,38,39]. Advanced imaging modalities, such dynamic contrast-enhanced MRI [40] and black 

bone MRI [41], significantly improve early disease identification, enabling more efficient and prompt 

treatment. Alternative diagnostic techniques, including panorex, sonography, and synovial fluid analysis, 

are still contentious and unresolved in the literature [42]. Although MRI is effective in identifying 

inflammation and bone alterations, it is not consistently specific to juvenile idiopathic arthritis as the root 

cause of these observations [43]. Techniques such as CT or cone beam CT may aid in detecting osseous 

abnormalities or assessing craniofacial modifications in affected patients; however, these modalities are 

ineffective for monitoring soft tissue inflammation [44]. 
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Disease Course and Treatment 

Heightened knowledge of TMJ involvement in JIA has elucidated the long-term ramifications of 

untreated or insufficiently managed conditions [22]. As a result, therapeutic initiatives aimed at 

diminishing the prevalence and consequences of late-stage disease have progressed. The 

temporomandibular joint (TMJ) is essential for mandibular growth and craniofacial development; its 

disruption may result in considerable mandibular hypoplasia, maxillary malposition, and conditions like 

retrognathia, potentially leading to airway obstruction or sleep-disordered breathing [23,45,46]. The 

magnitude and characteristics of dentofacial abnormalities are intricately associated with the timing and 

severity of illness during developmental phases [47]. Recent advancements in systemic therapies for JIA 

have demonstrated beneficial outcomes for the impacted temporomandibular joints. While the TMJ may 

not consistently respond as well to medical interventions as other joints, new research indicates 

encouraging results with methotrexate, frequently in conjunction with biologics, over prolonged treatment 

durations [48]. These results encompass symptom management and enhancements in mandibular 

development. Promisingly, additional research and clinical trials are in progress to enhance comprehension 

of the effects of systemic medication on the TMJ [49]. The reason for the TMJ's less favorable response to 

treatment remains ambiguous; it may be attributed to the prevalence of temporomandibular disorders 

(TMDs), which could complicate the simultaneous diagnosis of JIA, or it may stem from a distinct 

characteristic of TMJ pathology that hinders its response to systemic treatment.  

Intra-articular steroid injections have been historically recommended as a therapy option; 

however, their recurrent application is contentious due to potential hazards, including heterotopic bone 

formation and growth-related complications. Steroid injections may assist in symptom management but do 

not substantially influence disease progression. Research indicates that arthrocentesis without steroid 

injection is equally beneficial in symptom management as arthrocentesis with steroids [53]. Alternative 

therapies, including infliximab injections, have been investigated for systemic arthropathy and TMJ 

involvement, though outcomes have been inconsistent [54,55,56]. In cases of severe disease, especially 

when associated with dentofacial deformity, substantial surgical intervention can yield considerable 

success [57]. Orthognathic surgery, costochondral grafting, distraction osteogenesis, and prosthetic joint 

repair have been suggested as therapy modalities. Costochondral grafting, long regarded as an effective 

treatment, has diminished in preference in recent years, yielding to alloplastic TMJ restoration, which is 

typically perceived as more reliable regarding biological and functional outcomes. Preliminary findings of 

effective prosthetic joint repair indicate enhancements in range of motion, occlusal and masticatory 

function, as well as obstructive sleep apnea (OSA) [61]. These results are especially significant when 

inflammation and synovitis continue despite medical intervention or when counterclockwise jaw rotation 

is intended, and autogenous grafts may lack mechanical adequacy. A collaborative approach, comprising 

orthodontists, oral and maxillofacial surgeons, and pediatric rheumatologists, is particularly advantageous 

in cases of dentofacial deformity [62].  

Orthognathic surgery, with or without arthroplasty, remains significant in the management of this patient 

demographic. Trivedi et al. conducted a case-control research demonstrating that combined orthognathic 

surgery and prosthetic joint reconstruction in 40 individuals with juvenile idiopathic arthritis (JIA) led to 

substantial enhancements in functionality and alleviation of discomfort [63]. 

Raffaini et al. performed a retrospective analysis of 13 instances of mandibular orthognathic 

surgery, observing stable outcomes and inactive disease one year after the procedure [64]. All patients 

presented with condylar alterations and diminished ramus height, although demonstrated inactive illness 

at the time of surgery. All patients had undergone a minimum of one year of medicinal treatment with 

etanercept prior to surgery. Evidence of consistent results following orthognathic surgery in patients with 

juvenile idiopathic arthritis (JIA) reinforces its efficacy during periods of illness quiescence [65,66,67]. 

Distraction osteogenesis has been proposed as a therapeutic strategy for this patient cohort [62]. A further 

issue for JIA patients with TMJ involvement is the heightened likelihood of developing obstructive sleep 

apnea (OSA). Research has indicated a markedly elevated prevalence of obstructive sleep apnea in patients 

with juvenile idiopathic arthritis relative to the general population [68,69]. Condylar resorption and the 
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resultant rotation of the mandible, which results in retrognathia, are significant factors contributing to 

obstructive sleep apnea (OSA), especially in young adults aged 18 to 30. This underscores the need of early 

detection and intervention in reducing the risk of dentofacial abnormalities and their related consequences. 

Finally, therapies frequently applied for temporomandibular disorders, like physical therapy or occlusal 

devices, may be utilized to mitigate symptoms [70,71]. If a patient reacts exclusively to an occlusal 

appliance, it is improbable that the underlying cause of the symptoms is inflammatory arthritis.  

Technical Advances in TMJ Surgery 

Advanced TMJ Arthroscopy 

Temporomandibular joint (TMJ) arthroscopy, a well-established therapeutic technique, has 

undergone significant developments in recent years, especially regarding discopexy for the repositioning 

and stabilization of anteriorly displaced TMJ discs [72,73]. This approach was initially presented in English 

by Israel in 1989, with incremental enhancements developing over time. In 1992, McCain et al. implemented 

a substantial alteration to this methodology, utilizing 11 temporomandibular joints from 8 patients [80]. 

The treatment entails detaching the anterior segment of the disc from its synovial attachment, decreasing 

the disc, and subsequently suturing it posterolaterally. Suturing is performed using a spinal needle, whereas 

the Meniscus Mender II utilizes a lasso-style suture retriever. McCain’s method necessitates a minor incision 

in the preauricular crease at the suture exit point, enabling the knotting of the suture within the 

extracapsular fatty tissue. Yang et al. (2012) enhanced this technique by implementing adjustments to the 

suturing procedure and equipment. They utilize a horizontal mattress suture technique featuring two 

sutures, with knots located behind the cartilage of the external auditory canal (EAC). This alteration 

diminishes skin dimpling, lowers the likelihood of facial nerve entrapment, and enhances the traction 

vector along the anterior-posterior axis of the disc, as opposed to the previous posterolateral traction 

method. Yang's method additionally includes an interchangeable, custom-engineered lasso-style and hook-

style gripper [81].  

Yang et al. conducted a follow-up study employing MRI to assess the effectiveness of their 

arthroscopic suture discopexy approach on anteriorly displaced discs in 764 joints, revealing a success rate 

of 98.56%. Nonetheless, MRI assessments were performed solely 1 to 7 days following the operation [86]. 

Jerez et al. subsequently refined Yang’s method by employing more accessible suture apparatus, which 

included two patented lasso grippers and two Meniscus Mender II curved and straight spinal needles. This 

modification necessitates five to six puncture sites, unlike the three required by Yang’s approach [84].  

Alternative methods for discopexy have also arisen. Martinez-Gimeno suggested a single-portal discopexy 

technique that secures the disc to the tragal cartilage without detaching the front segment of the disc [87]. 

This method exhibited positive results in a limited group, especially for patients with anterior disc 

displacement with reduction. Furthermore, new assessments of arthroscopic discopexy utilizing 

resorbable pins instead of sutures have demonstrated encouraging outcomes. This methodology, first 

reported in 2016 and akin to Goizueta-Adame’s 2014 method [89,90], has demonstrated a minimum of five 

years of advantages regarding enhanced range of motion and alleviation of pain. Although the sample size 

is limited (33 people, with 23 completing the 5-year follow-up), the results are promising, and larger trials 

will enhance the validation of this technique for Wilkes stage III patients. Additionally, another trial 

indicated successful disc relocation utilizing titanium anchors for Wilkes II-III patients, with improvements 

observed at the six-month follow-up [91].  

A multitude of research have contrasted arthroscopic and open methodologies for disc repositioning in 

temporomandibular joint surgery. Abdelrehem et al. (277 joints from 177 patients) evaluated the outcomes 

of arthroscopic versus open procedures for managing anterior disc displacement and saw faster clinical 

improvements in the arthroscopic cohort, which exhibited a greater success rate (98.1%) compared to the 

open cohort (97.3%) [92]. Furthermore, condylar remodeling occurred in 70.2% of patients who received 

arthroscopic surgery, in contrast to 30.1% in the open surgery cohort. Systematic evaluations conducted by 

Askar et al. and Santos et al. have validated the advantages of both procedures in alleviating pain and 

enhancing mouth opening. Nonetheless, both investigations demonstrated that the existing evidence is 
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inadequate, especially for large sample numbers and long-term follow-up, thereby hindering direct 

comparisons between the two approaches [93,94]. Consequently, it is difficult to unequivocally endorse one 

method over the other, underscoring the necessity for additional research. Arthroscopic treatments, while 

less intrusive, may safeguard the TMJ and enhance long-term outcomes, particularly in contrast to open 

surgery, which can complicate subsequent total joint arthroplasty procedures.  

The Wilkes classification system has been recognized as a predictor of the efficacy of arthroscopic 

discopexy. McCain et al. indicated that Wilkes stages II and III had an 86.7% success rate for pain reduction 

at 12 months postoperatively, in contrast to a 25% success rate in stages IV and V [85]. This differs from the 

study by Murakami et al., which indicated success rates of 92% and 93% for Wilkes stages IV and V, 

respectively, although their research utilized distinct arthroscopic techniques, such as lysis and lavage for 

stage IV and more advanced procedures like synovectomy and discoplasty for stage V [95]. Sah et al. (2022) 

performed a retrospective analysis on the predictive factors influencing the efficacy of Yang’s arthroscopic 

suture discopexy for temporomandibular joint closure lock, highlighting significant aspects including age, 

disease duration, Wilkes categorization, and previous orthodontic therapy. Younger age, Wilkes stage III, 

shorter sickness duration, and ongoing orthodontic treatment were linked to favorable surgical outcomes, 

while greater age, Wilkes stage IV, prolonged illness duration, and prior orthodontic treatment were 

associated with unfavorable outcomes [96]. Moreover, the prospective advantages of TMJ disc repositioning 

surpass the immediate rectification of disc displacement, especially with the prevention of problems such 

mandibular asymmetry. In adolescents, uncorrected unilateral anterior disc displacement may lead to 

mandibular asymmetry, whereas bilateral displacement may result in mandibular retrusion. Dong et al. 

(2021) assessed condylar remodeling post-arthroscopic surgery for anterior disc displacement, revealing 

that 70.3% of 229 patients demonstrated new condylar bone production at the one-year follow-up, with 

the highest rates of bone formation (94.33%) observed in younger patients (ages 10-15). Bone 

development was notably more abundant in the posterior slope of the condyle (53.53%), whereas the 

anterior slope exhibited significantly less creation (10.37%) [83]. This work elucidates the potential 

preventive effects of TMJ disc repositioning in averting mandibular asymmetry and retrusion through the 

stimulation of new condylar bone growth. In addition to addressing disc displacement, advancements in 

arthroscopic procedures have been employed in the therapy of painful or troublesome alloplastic TMJ 

prosthesis, which are increasingly utilized in clinical practice. This novel technique utilizes modified access 

sites to assess the prosthesis and possibly excise regions of synovial impingement or fibrosis, providing a 

minimally invasive method for diagnosing and treating bothersome prostheses. This procedure is still in its 

nascent phase and poses an elevated risk of harming the prosthesis or adjacent structures due to the 

specialized access and instruments needed [97]. 

Treatment of TMJ Subluxation and Dislocation 

Temporomandibular joint (TMJ) subluxation, defined by the anterior displacement of the 

mandibular condyle beyond the articular eminence, generally cures naturally or may be self-reduced. This 

syndrome may result from various causes, including trauma, congenital anomalies, previous dental or 

otorhinolaryngological interventions, or underlying psychological issues. TMJ subluxation may, in certain 

instances, manifest as a recurrent or habitual phenomenon. It is essential to differentiate TMJ subluxation 

from dislocation; in dislocation, the condyle is displaced from the glenoid fossa and typically necessitates 

external intervention for reduction [98]. Advancements in less invasive methods have emerged for the 

management of recurrent subluxation and dislocation, hence broadening the therapeutic alternatives for 

oral and maxillofacial surgeons [99]. Botulinum toxin type A, usually employed for the management of focal 

dystonia and other disorders characterized by involuntary muscle contractions, has lately been investigated 

as a prospective therapy for recurrent TMJ dislocation. Fu et al. conducted a study assessing the long-term 

effectiveness of botulinum toxin type A in the treatment of recurrent TMJ dislocation [100]. The researchers 

determined that administering 25-50 units of botulinum toxin A into the lateral pterygoid muscle effectively 

inhibited subsequent dislocations during a follow-up period of 3 months to 2 years, without necessitating 

repeat injections. Nonetheless, it is important to acknowledge the study's limited sample size (n = 5) and 

the reliance on CT imaging to ascertain the positioning of the lateral pterygoid muscles. This operation may 
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be directed by electromyographic (EMG) techniques [101], or it may be supplemented with additional 

methods, such as direct or arthroscopic viewing.  

Autologous blood injection (ABI) and dextrose prolotherapy have been examined as conservative 

treatments for recurrent TMJ subluxation. Research on ABI demonstrates its efficacy, although repeated 

injections may be necessary at times, and the treatment has exhibited favorable long-term outcomes 

[103,104,105]. It seems more effective when administered into the pericapsular tissues rather than solely 

the superior joint area [107,108]. The method may be integrated with arthrocentesis or arthroscopy to 

achieve best outcomes [109,110]. The European Society of TMJ Surgeons (ESTMJS) has released a 

consensus on the treatment of condylar dislocation, identifying ABI as a minimally invasive method with 

the best level of evidence for efficacy [98]. Post-ABI, patients may gain advantages from restricting the 

maximal interincisal opening (MIO) of the jaw, however intermaxillary fixation (IMF) is not advised as a 

standalone treatment [98]. The combination of IMF and ABI is more successful in minimizing recurrence 

than ABI alone [105].  

Dextrose prolotherapy may provide similar advantages for the long-term treatment of TMJ 

subluxation symptoms. A study conducted by Refai involved the administration of 10% dextrose 

prolotherapy to 61 individuals suffering from symptomatic TMJ subluxation, leading to a notable decrease 

in pain, clicking, and the incidence of locking [111]. Although merely three people in this investigation 

encountered recurring TMJ dislocation, all indicated enhancement subsequent to a singular treatment. 

Recent systematic studies comparing dextrose prolotherapy to placebo have shown significant pain 

alleviation; nevertheless, findings about its effects on maximal mouth opening (MMO) and functional 

ratings remain unclear [112,113]. A thorough analysis by Nagori et al. revealed no significant difference in 

the incidence of TMJ subluxation or dislocation following dextrose prolotherapy [112]. The evidence 

regarding the efficacy of dextrose prolotherapy is scarce, with systematic reviews comprising just 3 to 10 

randomized controlled studies [112,113]. Consequently, additional research is necessary to evaluate the 

treatment's efficacy more definitively. A recent retrospective research by Pandey et al. compared ABI with 

25% dextrose prolotherapy for recurrent TMJ dislocation [114]. The research indicated that ABI was 

superior in diminishing MMO and enhancing lateral and protrusive mandibular motions, whereas dextrose 

prolotherapy was more efficient in lowering pain intensity. 

Extended Total Temporomandibular Joint Reconstruction Prostheses (eTMJR) 

The first total temporomandibular joint (TMJ) reconstruction treatment was established in the 

1970s. By the early 2000s, numerous businesses had created complete TMJ prosthesis comprising titanium 

mandibular condyles and polyethylene mandibular fossa implants [115]. Despite considerable progress in 

the workflow of traditional complete TMJ reconstruction (TJR) prostheses over the last twenty years, the 

fundamental design of the prosthesis, which substitutes both the glenoid fossa and mandibular condyle, 

has largely remained static. Generally, the mandibular element of the TJR prosthesis does not surpass the 

angle of the mandible. In instances of significant diseases or malformations impacting the TMJ, the standard 

prosthesis may be insufficient. In some cases, extended total TMJ reconstruction (eTMJR) prosthesis have 

been created to restore both the TMJ complex and abnormalities in the mandible or skull base [116,117].  

A classification system for eTMJR prosthesis has been recently introduced to improve communication and 

clinical decision-making. This classification comprises distinct groups for the fossa component and the 

condyle/mandible component. The fossa component categorization spans from F0 (standard fossa 

component) to F5 (fossa prosthesis extending to the jugular foramen to address temporal abnormalities). 

The condyle/mandible component varies from M0 (typical condyle-ramus component) to M4 (complete 

alloplastic mandible prosthesis, encompassing both condyles). The preliminary classification was derived 

from an analysis of 19 patients/prostheses provided by the manufacturer TMJ Concepts (Ventura, CA, USA) 

[118]. Subsequently, the authors corroborated this classification by polling 64 high-volume alloplastic total 

joint replacement surgeons.  

The findings demonstrated strong inter-rater agreement for the mandibular component 

classification, however the fossa component classification exhibited inferior reliability. In light of these 
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findings, the authors developed a streamlined three-tier classification scheme for the fossa component, 

categorized as F0 (standard fossa component), FA (extended fossa component limited to the zygomatic 

arch), and FT (extended fossa component encompassing a temporal bone defect) [119]. Notwithstanding 

the enhancements in inter-rater agreement with the updated classification system, this study was 

constrained by a low sample size (n = 17) and methodological deficiencies in survey administration. A later 

assessment of the modified fossa component categorization method demonstrated improved inter-rater 

agreement; however, this study still had limitations, including a limited respondent sample (n = 24) [120]. 

The existing data on the efficacy of eTMJR prosthesis predominantly originates from case reports and case 

series, with a scarcity of extensive investigations. A recent review by Khattak et al. assessed the efficacy of 

eTMJRs for functional outcomes, aesthetic factors, and postoperative complications [116]. The scientists 

investigated variables like maximum incisal opening, occlusion, symmetry, pain, and diet, and saw 

improvements in all these areas after the usage of eTMJR prosthesis. Nonetheless, the analysis underscored 

substantial deficiencies in understanding eTMJR prosthesis, especially with the incidence of postoperative 

sequelae such as nerve palsy and infection. Moreover, merely one of the studies incorporated in the 

evaluation employed the eTMJR prosthesis categorization system, highlighting the necessity for enhanced 

standardization in data reporting and the implementation of classification systems in forthcoming eTMJR 

research. 

Role of Anesthesiologist and Nursing in TMJ Operation: 

The temporomandibular joint (TMJ) is a vital structure for oral function and quality of life, allowing 

movements such as speaking, chewing, and facial expressions. Various medical conditions may require 

surgical intervention in TMJ disorders, including subluxation, dislocation, arthritis, and trauma. TMJ 

surgery is a complex procedure requiring multidisciplinary involvement to ensure optimal outcomes. 

Among the key team members involved, anesthesiologists and nursing staff play crucial roles in managing 

patient safety, comfort, and clinical care during TMJ operations. This essay will discuss the roles of 

anesthesiologists and nurses in TMJ surgery, emphasizing their contributions to preoperative, 

intraoperative, and postoperative management. 

Role of Anesthesiologist 

The role of the anesthesiologist in TMJ surgery is multifaceted and involves several responsibilities 

aimed at ensuring patient safety, comfort, and effective management of anesthesia throughout the surgical 

process. The anesthesiologist's primary task is to prepare the patient for anesthesia, monitor the patient 

during the operation, and manage recovery from anesthesia. 

Preoperative Assessment 

Before the surgery, the anesthesiologist conducts a thorough preoperative assessment, which is 

essential for identifying any underlying medical conditions that may affect the anesthesia plan. This 

assessment typically includes reviewing the patient’s medical history, current medications, allergies, and 

previous anesthesia experiences. The anesthesiologist also evaluates the patient’s airway anatomy, as this 

is crucial in TMJ surgery, where access to the mouth and airway may be challenging due to the surgical site’s 

proximity to vital structures. In cases of patients with previous TMJ dislocation or subluxation, the 

anesthesiologist needs to anticipate potential difficulties in airway management. For instance, patients may 

have limited mouth opening, which could complicate intubation. The anesthesiologist will decide whether 

to use a standard endotracheal tube, a nasotracheal tube, or other advanced airway techniques, depending 

on the patient's anatomy and surgical needs. A comprehensive preoperative assessment helps the 

anesthesiologist to devise a tailored anesthetic plan, taking into account both the surgical procedure and 

the patient’s specific needs. 

Anesthesia Management During Surgery 

The anesthesiologist is responsible for administering anesthesia and maintaining hemodynamic 

stability during TMJ surgery. This may involve general anesthesia, regional anesthesia, or a combination of 

both, depending on the complexity of the procedure and the patient's health status. In general anesthesia, 
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the anesthesiologist uses a combination of intravenous medications and inhaled gases to induce 

unconsciousness, muscle relaxation, and analgesia. Additionally, intraoperative monitoring is essential for 

tracking the patient's vital signs, including heart rate, blood pressure, oxygen saturation, and end-tidal 

carbon dioxide levels. Given the sensitive nature of TMJ surgery, particularly when involving the 

reconstruction of the joint or the surrounding structures, managing the patient’s position during surgery is 

critical. The anesthesiologist collaborates with the surgical team to ensure the patient is positioned safely, 

typically with the head slightly tilted or in a stable position, to minimize the risk of airway obstruction or 

pressure on critical structures. In some cases, TMJ surgery may require long operation durations, 

necessitating careful fluid management, temperature regulation, and prevention of pressure sores. 

Postoperative Care 

After the surgery, the anesthesiologist is responsible for managing the patient’s emergence from 

anesthesia and monitoring recovery in the post-anesthesia care unit (PACU). The anesthesiologist ensures 

that the patient is awake, breathing independently, and stable before being discharged from the PACU. Pain 

management is a key aspect of postoperative care, as patients may experience significant discomfort 

following TMJ surgery. The anesthesiologist develops a pain management plan that includes opioid and 

non-opioid analgesics, regional anesthesia, or nerve blocks, depending on the nature of the procedure and 

the patient’s needs. 

Role of Nursing in TMJ Surgery 

Nurses are integral to the success of TMJ surgery and patient recovery, as they are responsible for 

patient care before, during, and after the operation. Their roles involve providing emotional support, 

preparing patients for surgery, assisting during the intraoperative phase, and delivering postoperative care. 

Nurses work closely with anesthesiologists, surgeons, and other healthcare professionals to provide holistic 

care to the patient. 

Preoperative Care 

In the preoperative phase, nurses assess the patient’s physical and psychological condition. They 

ensure that the patient has been properly educated about the surgery, including the risks, benefits, and 

expected recovery process. This education helps alleviate patient anxiety and prepares them for the 

procedure. The nurse also ensures that the patient adheres to fasting guidelines, which is critical for 

reducing the risk of aspiration during anesthesia. Additionally, nurses verify the surgical site, confirming 

the correct procedure and patient identity to minimize the risk of surgical errors. Nurses are also 

responsible for assisting the anesthesiologist during the preoperative evaluation. They ensure that all 

necessary lab tests, such as blood work and imaging, are completed before surgery. They also assess the 

patient’s baseline vital signs and report any abnormalities to the anesthesia team. In cases where the 

patient has a history of TMJ dislocation or other complications, nurses help facilitate communication 

between the anesthesiologist, surgeon, and patient to ensure that all risks are mitigated. 

Intraoperative Care 

During the surgery, nurses are responsible for maintaining a sterile environment, ensuring that all 

necessary equipment and supplies are available, and assisting the surgical team as needed. They also 

monitor the patient’s vital signs, including blood pressure, heart rate, and oxygen levels, and provide 

updates to the anesthesiologist. Additionally, nurses assist with positioning the patient to ensure optimal 

exposure of the surgical site while maintaining patient safety and comfort. 

Postoperative Care 

After the surgery, nurses play a vital role in managing the patient’s recovery in the PACU. They 

monitor the patient's airway, breathing, and circulation, ensuring that the patient is stable as they emerge 

from anesthesia. Nurses also provide pain management, following the anesthesiologist’s recommendations 

for analgesia and ensuring the patient is comfortable. The nurse checks for signs of any postoperative 

complications, such as bleeding, infection, or issues related to the TMJ repair, and promptly reports any 
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abnormalities to the surgical team. Additionally, nurses educate the patient about postoperative care, which 

includes instructions on managing pain, dietary restrictions, wound care, and signs of infection. They 

provide guidance on the use of ice packs, medications, and follow-up appointments to ensure optimal 

healing and minimize complications. Nurses also provide emotional support, helping patients manage any 

anxiety or discomfort associated with the recovery process. In conclusion, the anesthesiologist and nursing 

staff play essential roles in the successful management of TMJ surgery, contributing to patient safety, 

comfort, and recovery. The anesthesiologist ensures appropriate anesthesia management, monitoring, and 

postoperative pain control, while the nursing team provides comprehensive care from preoperative 

preparation to postoperative recovery. Through their collaborative efforts, these healthcare professionals 

ensure that TMJ surgery is performed safely and effectively, optimizing patient outcomes and promoting 

long-term recovery. The multidisciplinary approach to care in TMJ surgery underscores the importance of 

teamwork in achieving the best possible clinical results. 

Conclusion: 

The management of temporomandibular joint disorders (TMDs) has evolved significantly due to 

advancements in the understanding of their pathophysiology, diagnosis, and treatment options. This 

progress has been especially notable in surgical interventions, where the roles of dental professionals, 

nursing staff, and anesthesiologists have proven essential for improving patient outcomes. These 

multidisciplinary teams work collaboratively to ensure that patients receive comprehensive care that 

addresses not only the clinical aspects of TMD but also the psychosocial factors that contribute to the 

condition. The OPPERA study, with its extensive longitudinal design, has been instrumental in enhancing 

the understanding of TMD’s prevalence, risk factors, and the interaction between physical and psychosocial 

elements. It has provided significant insights into the demographic and pain-related characteristics of 

individuals affected by TMD. The study has underscored the importance of considering psychosocial stress, 

somatic symptoms, and other chronic pain syndromes when evaluating patients for surgical interventions. 

These findings highlight the need for a holistic approach to treatment that incorporates psychological 

assessments and management, alongside physical treatments. Surgical interventions, including 

arthroscopic TMJ surgery and prosthetic TMJ reconstruction, have become more effective due to 

technological innovations such as high-resolution imaging and improved prosthetic designs. These 

techniques, however, require coordinated efforts from dental, nursing, and anesthesia care teams to ensure 

successful outcomes. Dental professionals play a crucial role in pre-surgical evaluations, patient education, 

and post-operative care, while nursing staff monitor patient recovery and assist with rehabilitation. 

Anesthesiologists are integral in ensuring patient comfort during procedures and managing anesthesia 

risks, particularly in complex surgeries. Overall, the management of TMD requires a multidisciplinary, 

patient-centered approach that combines advanced medical technology with comprehensive care. By 

involving dental, nursing, and anesthesia professionals in the treatment process, healthcare providers can 

ensure that patients with TMD receive the most effective and personalized care, leading to better surgical 

outcomes and improved quality of life. The integration of these specialties is essential for the ongoing 

progress in TMD management and for meeting the diverse needs of patients suffering from this complex 

condition. 
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 (TMD) دور الرعاية السنية، التمريضية، والتخدير في إدارة اضطرابات المفصل الفكي الصدغي

 

 :الملخص

عد اضطرابات  الخلفية:   
ُ
من الحالات الشائعة عالميًا، حيث تؤثر على جزء كبير من السكان، بما في ذلك الأطفال والبالغين. بينما   (TMD) المفصل الفكي الصدغي ت

وقد أدت التقدمات الحديثة في يمكن إدارة معظم الحالات باستخدام العلاجات غير الجراحية، فإن التدخل الجراحي يصبح ضروريًا أحيانًا للحالات الشديدة أو المقاومة. 

املة التي تشمل الأطباء  فيزيولوجيا المرضية، والتشخيص، وإدارة اضطرابات المفصل الفكي الصدغي إلى تحسين نتائج المرض ى، لا سيما من خلال نماذج الرعاية المتكفهم ال

 .الأسنان، والعاملين في التمريض، وأطباء التخدير

الضوء على    تستعرض هذه الورقة دور المهنيين في مجال الأسنان، وطاقم التمريض، وأطباء التخدير في إدارة اضطرابات المفصل الفكي الصدغي، مع تسليط  الهدف:

 .أهمية الرعاية التعاونية في تحسين نتائج المرض ى، خاصة في الحالات الجراحية

، التي تقدم رؤى قيمة حول الوبائيات، وعوامل الخطر، والعلاجات الفعّالة لاضطرابات  OPPERA يستعرض المراجعة العديد من الدراسات، بما في ذلك دراسة  الطرق:

الصدغي باستخدام الأطراف  المفصل الفكي الصدغي. كما تناقش التقدمات في التقنيات الجراحية مثل جراحة المفصل الفكي الصدغي بالمنظار وإعادة بناء المفصل الفكي  

 .الصناعية

الاتجاهات الديموغرافية والعوامل   OPPERA كانت التقدمات في إدارة اضطرابات المفصل الفكي الصدغي، خاصة في التدخلات الجراحية، كبيرة. تحدد دراسة  النتائج:

لي الدقة وخيارات الأطراف  النفسية الاجتماعية كعوامل هامة في تطور اضطرابات المفصل الفكي الصدغي، بينما أدت الابتكارات التكنولوجية الحديثة، مثل التصوير عا

 .ضية، والتخدير في هذه الإجراءات أساسيًا لتحسين نتائج الجراحة وتعافي المرض ىالصناعية الجديدة، إلى تعزيز خيارات العلاج. كان دور الرعاية السنية، والتمري

ت الجراحية. إن النهج  أصبح دمج الرعاية السنية، والتمريضية، والتخدير أمرًا بالغ الأهمية في إدارة اضطرابات المفصل الفكي الصدغي بنجاح، خاصة في التدخلا   الخاتمة:

للمر  النتائج  أفضل  يقدم  شخصية  علاج  وخطط  حديثة،  تشخيصية  وتقنيات  للمرض ى،  شاملة  تقييمات  يتضمن  الذي  التخصصات  من  متعدد  يعانون  الذين  ض ى 

 .اضطرابات المفصل الفكي الصدغي الشديدة

، جراحة OPPERA اضطرابات المفصل الفكي الصدغي، إدارة اضطرابات المفصل الفكي الصدغي، الرعاية السنية، التمريض، التخدير، دراسة  الكلمات المفتاحية:

 .بالمنظار، إعادة بناء المفصل الفكي الصدغي باستخدام الأطراف الصناعية

 


