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Abstract: Although condylar dislocation is not uncommon, terminology, diagnostics and treatment concepts vary considerably worldwide. This study aims to present a consensus recommendation based on systematically reviewed literature and approved by the European Society of TMJ Surgeons (ESTMJS). Based on the template of the evidence-based German guideline (register # 007-006) the ESTMJS members voted on 30 draft recommendations regarding terminology, diagnostics and treatment initially via a blinded modified Delphi procedure. After unblinding, a discussion and voting followed, using a structured consensus process in 2019. An independent moderator documented and evaluated voting results and alterations from the original draft. Although the results of the preliminary voting were very heterogenous and differed significantly from the German S3 guideline (p<0.0005), a strong consensus was achieved in the final voting on terminology, diagnostics and treatment. In this voting, multiple alterations including adding and discarding recommendations led to 24 final recommendations on assessment and management of TMJ dislocation. To our knowledge, the ESTMJS condylar dislocation recommendations are the first both evidence and consensus based international recommendations in the field of TMJ surgery. We recommend they form the basis for clinical practice guidelines for the management of dislocations of the mandibular condyle.
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1. Introduction
Dislocation of the temporomandibular joint (TMJ) is not a rare event, with an estimated incidence of up to 25 of 100 000 population per year [1] and a lifetime prevalence of 5 – 8% [2-4]. Despite these diagnostics and treatment concepts vary considerably worldwide and there is a general lack of agreement on even the basic terminology regarding dislocation of the TMJ.
Although there are evidence based German guidelines on dislocation of the TMJ [1, 5], there are none that are widely accepted internationally. Therefore, in May 2019, members of the European Society of TMJ Surgeons (ESTMJS) discussed and agreed on recommendations concerning the management of TMJ dislocation. The aim of our study is to present a state-of-the-art consensus approach to TMJ dislocation based on current literature and practical experiences of the ESTMJS members internationally. 
2. Materials and Methods
The consensus was formed using a modified Delphi methodology [6], following the principles of the Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF, i.e. study group of the German scientific medical societies) [7] as follows;
A literature search, using the term “temporomandibular joint dislocation” in PubMed, Cochrane, Embase, and ZB MED databases was originally conducted in 2014, 2015 and 2016. Two independent authors (U.P. and L.S.) screened all papers. A third author (A.N.) was consulted in cases of disagreement between these two independent screening results. Papers identified were graded by their level of evidence based on the criteria of the Oxford Centre for Evidence-based Medicine [8]. The literature search was repeated in 2020, to assess any new publications that might affect the recommendations, and in preparation of this manuscript. 
An initial set of draft guidelines were formulated, from the German S3 interdisciplinary guidelines on Condylar Dislocation (AWMF registry 007-063, June 2016 [1]), translated into English. This consisted of 32 individual recommendations [5] relating to the assessment and treatment of TMJ dislocation. The expert group, consisting of members of the ESTMJS, were sent this initial draft 6 weeks prior to the general assembly (GA) held in Marburg, Germany, in May 2019. They were invited to grade these and make suggestions for alterations and modifications, which were processed by an independent monitor (L.S.). 
[image: ]
Grading was by means of three different grades of recommendation (GoR), which take account of the level of evidence, but also expert opinion, which includes clinical experience on adverse events and patient preferences (Figure 1). Accordingly, grade A stands for a strong recommendation, expressed by the word “shall”, and is usually based on studies of the highest level of evidence available (Tab. 1), or for which exists an extremely high consensus on good clinical practice. Grade B represents a non-emphasized recommendation based on level of evidence II (and eventually lower levels), referred to by “should”. The lowest GoR 0, phrased with “may”, leaves the decision open and is usually based on the remaining levels of evidence (LoE III-V).
	Table 1. Criteria for Evidence classification (Oxford Center of Evidence-based medicine)

	Grade of Evidence 
	Study design

	I
	a
	Meta-analysis / systematic review of GoE I papers

	
	b
	Randomized controlled clinical trial (RCT)

	II
	a
	Meta-analysis / systematic review of GoE II papers

	
	b
	Controlled clinical trial (CCT) / experimental study with control group (prospective)

	III
	a
	Meta-analysis / systematic review of GoE III papers

	
	b
	Retrospective cohort study, retrospective case-control study

	IV
	a
	Meta-analysis / systematic review of GoE IV papers

	
	b
	Non-controlled case series (< 1 subject), animal experiment

	V
	a
	Meta-analysis / systematic review of GoE V papers

	
	b
	Case report, expert opinion

	
	+
	Good quality or sample size n > 100

	
	-
	Poor quality or sample size n < 10



The results of the preliminary grading were tabulated, and an updated draft presented at the GA. Attending members and associate members of the ESTMJS discussed and voted on this with an independent monitor (L.S.) moderating and documenting the discussion and recording results of the voting, following the rules of the structured consensus procedure of the AWMF [7]. 
Every voting outcome is represented by the strength of consensus (SoC), which based on the percentage of attendees supporting the statement (Tab. 2).
	Table 2. Strength of Consensus

	strong consensus
	> 95% of participants

	consensus 
	> 75-95% of participants

	approval by the majority
	> 50-75% of participants

	no consensus
	≤ 50% of participants



Statistical analysis comparing GoR, SoR and respective alterations between German S3-Guideline, preliminary voting and final voting was carried out, using a Wilcoxon signed-rank test. Level of significance was set at p<0.05.
At the same session, the ESTMJS members also discussed and voted on definitions to be used for TMJ dislocation, aiming at establishing a uniform nomenclature of terminology.
3. Results
3.1. Literature search and search update (2019-2020)
The initial literature search identified 104 relevant articles (Figure 2). Updated searches which fed into the evidence presented in the German Guidelines, identified a further 32 articles. Following the new search in 2020, 23 newly published papers were integrated in the guideline, resulting in 159 papers which were summarized and considered in forming the present recommendation (Figure 2).
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3.2. Participants Preliminary and Final Voting
3.2.1. Participants preliminary voting
In the preliminary voting, 20 out of a total of 44 ESTMJS members, from 12 countries, returned the questionnaires; 5 members added comments to be discussed during the final voting.
3.2.2. Participants Final Voting
In May 2019, 22 out of a potential 44 ESTMJS members, from 12 countries, participated in the final voting. Of these, 16 had taken part in the blinded preliminary voting, and six only participated in the final voting.
3.3. Voting Results
3.3.1. Terminology
The ESTMJS members present at the GA unanimously (22/22) agreed on definitions and terminology for condylar dislocation, differentiating between a) fixed and non-fixed dislocations, b) single episode (one-time), recurrent and habitual dislocations and c) acute, chronic (persistent) and longstanding dislocations (Table 3).
3.3.2. Initial draft 
There were 30 recommendations made, derived from the German guidelines on the management of condylar dislocation. There was a strong consensus on all of these reached by the approving committee.
	Table 3. Nomenclature of TMJ dislocation approved by general assembly of ESTMJS.

	1. Self-reducibility

	
	fixed
	not self-reducible, needs manual reduction 
(medical intervention)

	
	non-fixed/ (“subluxation“)
	spontaneously self-reducible

	2. Occurrence of dislocation over time

	
	one-time
	single episode

	
	recurrent
	multiple dislocations over time

	
	habitual
	dislocations during physiological movements

	3. Duration of dislocation

	
	acute
	recently occured dislocation

	
	chronic/persistent
	dislocation more than 4 weeks

	
	long-standing
	adaptive/degenerative changes in or around the joint



3.3.3. Preliminary Grading
Of the 32 original recommendations there was disagreement with only 3 (9%), although no strong consensus (approval >95% of all participants) could be reached on the remainder (Table 4). The difference in SoC between the German guideline and the Preliminary Voting carried out by ESTMJS-members was statistically significant (p=0.0005) (Figure 3). There were 30 recommendation carried forward for discussion and voting at the GA.
	Table 4. Recommendation and votings in preliminary and final vote. GoR1, SoC1: GoR and SoC in preliminary voting. GoR2, SoC2: GoR and SoC in final voting.

	
	Key message
	GoR1
	SoC1
	GoR2
	SoC1
	Changes in text and comments

	Examinations
	
	
	 
	
	 

	
	Sufficient diagnosis based on medical history and physical examination
	0
	approved by majority
	0
	strong consensus
	

	
	Imaging examinations in patients with symptoms allowing for further diagnoses
	B
	consensus
	B
	strong
consensus
	X-rays are not mandatory

	
	Optional additional examinations in postacute phase 
	0
	consensus
	0
	strong consensus
	

	
	Prosthodontic instrumental functional analysis in case of specific diagnostic questions
	0
	consensus
	DISCARDED

	Conservative Treatment
	
	
	
	
	 

	
	Initially, manual reduction as treatment in non-traumatic dislocations
	B
	approved by majority
	B
	strong
consensus
	

	
	Manual reduction initially according to the Hippocratic method of reduction
	B
	approved by majority
	B
	strong
consensus
	ESTMJS members have no experience with other methods

	
	Manual reduction initially according to pivot wrist method
	B
	no consensus
	DISCARDED

	
	Manual reduction initially according to either Hippocratic or pivot wrist method
	B
	approved by majority
	DISCARDED

	
	Manual reduction one side at a time
	A
	no consensus
	0
	strong consensus
	or bilaterally

	
	Bite blocks or gloves to prevent biting injury
	0
	approved by majority
	B
	strong consensus
	thumbs on the oblique line instead of the molars

	
	Stabilization of patient's head during manual reduction
	B
	consensus
	B
	strong consensus
	removed: on the headrest

	
	First attempt to reduce an acute dislocation without medication
	0
	consensus
	0
	strong consensus
	

	
	Further attempts of reduction under medication
	0
	approved by majority
	B
	strong consensus
	

	
	Reduction of unilateral dislocation via extraoral technique
	0
	approved by majority
	0
	strong consensus
	in patients with potential infectious diseases etc.

	
	After reduction of persisting dislocation, immobilization for 1-4 weeks
	B
	consensus
	DISCARDED

	
	Bandages for stabilization in acute dislocations
	NEW
	0
	strong
consensus
	

	
	Securing methods in cases of recurring, long-standing or persisting/habitual dislocations
	NEW
	B
	strong consensus
	

	
	Failure of non-surgical methods before any minimally invasive or open surgical intervention
	B
	consensus
	B
	strong consensus
	

	
	Flowchart for manual reduction
	0
	no consensus
	DISCARDED

	Minimally invasive Treatment
	
	
	
	
	 

	
	Observe warnings of the manufacturer concerning off-label-use of Botulinum toxin
	A
	consensus
	A
	strong consensus
	

	
	Potential indication of Botulinum toxin
	B
	approved by majority
	B
	strong
consensus
	

	Surgical treatment
	 
	 
	 
	 
	 

	
	Surgery only after non-surgical methods remain unsuccessful, e.g. in longstanding dislocations
	B
	consensus
	B
	strong consensus
	

	
	In recurrent dislocations, surgery only after non-surgical/minimally invasive methods remain unsuccessful 
	0
	approved by majority
	B
	strong consensus
	

	
	Especially in persisting dislocations individual approach based on entire range of available methods
	B
	consensus
	B
	strong consensus
	

	Supplementary measures
	 
	 
	 
	 
	 

	
	After surgery for a few days soft diet
	B
	approved by majority
	B
	strong consensus
	
	

	
	Immobilization especially after autologous blood injection or surgery of the capsular ligament complex
	0
	approved by majority
	0
	strong consensus
	
	

	
	Reconstructive and orthognathic surgery in case of secondary damage, such as malocclusion
	0
	consensus
	0
	strong consensus
	
	

	Predisposing factors
	 
	 
	 
	 
	 

	
	Check on possible risk for dislocation prior to any intubation  narcosis
	B
	approved by majority
	DISCARDED

	
	Informing patients with risk for dislocation prior to any intubation narcosis
	B
	consensus
	DISCARDED

	
	Clinical check of functional jaw mobility before and after intubation
	B
	consensus
	DISCARDED

	General Recommendations
	 
	 
	 
	 
	 

	
	Treatment as early as possible
	B
	approved by majority
	B
	strong consensus
	

	
	Treatment for individual patient based on medical history and physical examination
	B
	consensus
	B
	strong consensus
	



3.3.4. Final Voting
Of the 30 recommended proposals, 8 draft recommendations were discarded after discussion, whereas two were newly added leading to 24 consensus-based recommendations (Table 5).Twelve recommendations were accepted with strong consensus, without any alterations. For 6 recommendations, a strong consensus was reached after a modification of the text, and for 4 recommendations, the members reached a strong consensus for a different grade of recommendation (GoR). 
	Table 5. Final recommendation in full

	Examinations

	1
	Patients without acute facial trauma who for the first time experience a temporomandibular joint dislocation may be diagnosed based on medical history and physical examination (inspection, palpation), if the symptoms are sufficiently indicative of a temporomandibular joint dislocation.

	2
	X-rays are not mandatory in standard cases, but imaging examinations should be considered in patients with symptoms allowing for other differential diagnoses, to rule out facial fractures and to provide information for further treatment planning.

	3
	These optional additional alternative examination methods may be indicated in the postacute phase for the purposes of revealing pathogenesis and for appraisal of further therapeutic approach.

	Treatment  

	4
	An attempt at a manual reduction should initially be made in cases of non-traumatic temporomandibular joint dislocation. The earlier reduction is performed, the greater the chances for a successful reduction.

	5
	The ESTMJS members have no experiences with these alternative repositioning procedures described in the literature. The ESTMJS members, therefore recommend that any attempt at a manual reduction should initially be made according to the Hippocratic method of reduction, as it has demonstrated a high rate of success according to literature.

	6
	Reduction may be performed separately one side at a time or bilaterally.

	7
	In literature, there is a recommendation to use of bite blocks and double gloves to help to prevent bite injuries and associated infections ESTMJS Members recommend the thumbs should be put on the oblique line instead. 

	8
	If a reduction is to be performed with the patient in a sitting position, patient’s head should be stabilized.

	9
	The attempt at a manual reduction of an acute dislocation may initially be made without administration of any medications.

	10
	If such attempts are unsuccessful, further attempts should be made under medication (muscle relaxants and/or analgesics) and, if required, under analogsedation or under general anaesthesia.

	11
	In patients with potential infectious diseases, dementia etc., unilateral dislocation reduction may also be performed via the extraoral route 

	12
	In acute dislocations, bandages may be used after reduction to help maintain stabilization.

	13
	In cases of recurrent, long-standing and/or habitual dislocations, securing methods should be considered. 

	14
	Non-surgical methods should have failed before any minimally invasive or open-surgical intervention.

	15
	Treatment of recurrent/ persistent temporomandibular joint dislocation with botulinum toxin so far remains an off-label use of the drug. Warnings of the manufacturers regarding the use of and indications for botulinum toxin shall be observed.

	16
	The authors of this Recommendation however, are of the opinion that the use of botulinum toxin for treatment of recurrent dislocations should be included as a potential indication.

	17
	If reduction by non-surgical methods remains unsuccessful, e.g. in cases of long-standing dislocations, surgical methods should be considered. 

	18
	Also, in patients with recurrent dislocations, an indication for open surgical treatment should be established after failure of non-surgical treatments and/or minimally invasive therapy.

	19
	The small sample size, varying follow-up periods and inhomogeneous target parameters render comparisons and evaluation of long-term effects difficult (damage, recurrence of dislocation).  Especially in cases of persisting dislocations an individualized approach based on the entire range of available surgical methods and procedures should be considered.

	20
	After any surgical treatment patients should for a few days eat soft foods only and refrain from opening mouth widely.

	21
	Moreover, especially after autologous blood injection therapy and after surgery on the capsular ligament complex immobilization may be indicated. The goal is here to limit maximum opening of the jaws; rigid fixation is not recommended. 

	22
	In case of secondary damage such as malocclusion (e.g. anterior open bite due to persisting dislocations refractory to treatment), an individualized approach based on the range of functional surgical procedures for temporomandibular joints as well as reconstructive and orthognathic surgery may be required.

	Recommendations

	23
	The treatment of temporomandibular joint dislocation should be initiated as early as possible to limit degenerative changes or their progression, resulting from recurrent dislocation or increasing dislocation rate, and so to enhance the chances of success of conservative/ minimally invasive treatment methods.

	24
	The treatment which has the best chance of success is dependent on numerous factors (pathogenesis, age of patient, secondary diagnoses, compliance, treatment goals, care structures, among others). Thus, the best treatment for each individual patient should be determined based on a thorough medical history and physical examination.



At this point all 24 recommendations were approved with strong consensus. There was a statistically significant difference regarding GoR and content (changes of text, deleted and new passages) between the original German guideline and the final version approved by ESTMJS in its modified form at the GA (p=0.0005, Wilcoxon signed-rank test), despite both reaching strong consensus (with SoC=100%) regarding all respectively adopted recommendations.
Concerning Grades of recommendation, the ESTMJS members in most cases (15/24) agreed on a recommendation GoR B („should“), whereas in 8/24 recommendations, there was an agreement on GoR 0, i.e., an open recommendation (see above). Overall, only one strong recommendation displayed by GoR A („shall“) was established. 
Regarding SoCs, there was a significant difference between the German guideline (all recommendations made with strong consensus) and the preliminary voting (p<0.005). In contrast to the preliminary voting, for which none of the recommendations achieved a strong consensus, the final voting established strong consensus for all recommendations (i.e., matching SoC of the German guideline) after a moderated discussion and modification of various topics during the GA. This included both changes of text and GoR.
We evaluated the changes between SoCs and GoR in the preliminary voting and the approved final version of recommendations. 
Recommendations with a consensus in the initial voting were more likely to be left unchanged (8/14, 57%). Of the reminder with consensus initially, 2/14 (14%) reached strong consensus with some modification and 4/14 (29%) were ultimately discarded.
In recommendations “approved by majority”, 6/13 (46%) were unchanged in the final recommendations, 5/13 (38%) were modified (2 had wording changes and 3 changes to GoR) and 2/13 (15%) were discarded. 
Of the 3 recommendations for which no consensus was reached initially, 2 were discarded and 1 achieved strong consensus with a change in wording and GoR.
4. Discussion
Dislocation of the mandibular condyle is not a rare occurrence, despite which there is a conspicuous lack of sound epidemiological data available. It has been reported to account for 3% of all articular dislocations of the body [9] and can occur in every age group [2]. Dislocation may be missed where there are co-morbidities or communication difficulties, and it can be assumed that many cases are unreported [1]. Trauma is described as the primary cause in anything from 6% to 60% of cases, with spontaneous dislocation and dislocation secondary to intubation (anaesthetic or endoscopy) being the other most common causes [4, 10, 11]. Certain morphologic feature of the temporomandibular joint, such as a flat mandibular condyle, may increase the risk of dislocation even with daily activities, such as yawning [3,12]. Laxity of the joint capsule or ligaments may predispose to dislocation, particularly in the elderly [11,13]. Neurologic disorders particularly in elderly patients may give rise to chronic dislocation and need particular attention [14]. A shortened dental arch may also predispose to dislocation [15, 16]. 
Early, correct diagnosis is important to allow for immediate treatment, with the highest likelihood of success [4, 17]. In long-standing (i.e., persisting) dislocations, manual reduction is seldomly successful, and surgical treatment may be required [3, 18]. Moreover, patients with delayed treatment are more often prone to recurrent dislocations [19]. 
To the best of our knowledge there are no international guidelines or consensus-based recommendations regarding the nomenclature and management of dislocation of the temporomandibular joint, despite the plethora of literature on the topic [1, 3, 10, 12, 20]. There is therefore a strong need for an evidence-based consensus on the nomenclature and management of dislocation of the temporomandibular joint.
With regards to nomenclature, dislocation of the temporomandibular joint is inconsistently described in the literature and many different terms have been used interchangeably. The ESTMJS members therefore discussed and ultimately reached a strong consensus on an appropriate nomenclature to be used.
First of all, what is meant by a dislocation must be clear. In most studies, the term is used for a fixed displacement of the mandibular condyle out of the articular fossa which must be reduced by a trained physician [1, 10]. These episodes can be differentiated from a non-fixed displacement of the mandibular condyle which reduces spontaneously or can be self-reduced, which are best termed “subluxations” [1]. The meaning of one-time dislocation is self-evident, with the term recurrent applying when there has been any more than a single episode. The term “habitual dislocation”, is furthermore defined as where dislocation occurs during physiological movements such as chewing, speaking etc., which typically occurs after a series of recurrent dislocations. Most authors classify TMJ dislocations into acute, chronic and recurrent, however there is no consistent definition for those terms. In most studies, the term “acute” is used for (single episode) dislocations [1, 10, 11]. There is much less consensus on what defines “chronic dislocation”. While Hillam and Isom [21] label a dislocation as “chronic” after 72 hours, Papoutsis et al. [11] describe occurrences persisting for more than 72 hours as “chronic persistent” and as “long-standing” or “protracted” cases persisting more than a month. For Akinbami [10] a “chronic protracted” dislocation commences after two weeks, when spasms and shortening of the temporalis and masseter muscles occur and reduction becomes difficult to achieve manually. “Acute” is best considered a recently occurred dislocation, with “Chronic” defined as where this has persisted for more than 4 weeks. Degenerative changes to the condyle and surrounding soft tissue may be seen in chronic dislocation, and to highlight where such changes are found, the term “long-standing” is proposed, defined primarily by the pathological changes rather than duration per se [22].
With regards to clinical assessment of temporomandibular joint dislocation, in the absence of acute facial trauma the diagnosis of dislocation may be made solely on medical history and physical examination (inspection, palpation) [17, 23]. Radiographs are not required in standard cases, but should be considered in patients with atypical symptoms or a history of facial trauma [24]. These may also be indicated in the postacute phase for assessing pathogenesis and for considering further therapeutic approaches [10].
After the diagnosis is established, manual reduction of the dislocation may be initially attempted without administration of any medications [10, 12, 25]. If such attempts are unsuccessful, further attempts should be made with the aid of muscle relaxants and/or analgesics, and if required, with the use of sedation or general anaesthesia [10, 12, 25, 26]. This attempt at manual reduction should initially be made according to the Hippocratic method of reduction, as it has demonstrated to have a high rate of success [10, 27]. Although the wrist pivot method of reduction is described with a comparatively high level of evidence (LoE Ib-IV) to be at least equal to the Hippocratic method of reduction [17, 24], the ESTMJS members were not experienced with the technique and only 2/20 were prepared to support this alternative recommendation in the draft guidelines. Furthermore, when using the Hippocratic method, it was strongly recommended that the physician’s thumbs should be placed on the oblique line of the mandible instead of the patient’s molars or using bite blocks and/or gloves to prevent biting injury during manual reduction [25, 28].
In patients with potential infectious diseases, dementia etc., unilateral dislocation reduction may also be performed via the extraoral route [24].
A topic that generated much controversy was the sequencing of the repositioning technique. Whereas the German S3 Guideline strongly recommends (GoR A, SoC: strong consensus, i.e. “must”) performing manual reduction one side at a time, as suggested by some authors [26, 29], the ESTMJS members felt strongly that the decision to reduce either unilaterally first or synchronously bilaterally should be left to the individual preference and experience of the physician (GoR 0, SoC: strong consensus). 
Another controversial topic identified during the consensus session was the optimum position of the patient during the repositioning manoeuvre. Recent publications recommend a manual reduction of acute non-traumatic temporomandibular joint dislocations in a supine position [30, 31]. In contrast the German S3 Guidelines recommended that a manual reduction is attempted in a sitting position with the patient’s head stabilised on a headrest, as described by Chan et al. [25] and Chen et al. [32]. Some ESTMJS members stated a personal preference to stabilise the patient’s head against their sternum instead of the headrest, emphasising the need for stabilisation and ultimately it was considered that the technical details of the respective repositioning techniques are of lesser relevance than their being performed competently and efficiently, and that the repositioning of acute non-traumatic dislocations can be performed in several ways, dependent on the physician’s clinical expertise and experience (GoR 0, SoC: strong consensus). Bandages may be used post reduction to aid stabilisation, but should be considered in cases of recurrent, long-standing and/or habitual dislocations.
Non-surgical methods should have failed before any minimally invasive or open-surgical intervention is considered in acute dislocation [4, 10]. Minimally invasive techniques for recurrent dislocation include Botulinum toxin injection [33-36], sclerotherapy [23, 37, 38] and autologous blood injection (ABI) [39-43]. The best evidence so far is for the use of ABI with level of evidence Ib- [39]. Immobilisation may be indicated after autologous blood injection therapy [39, 40, 44] with the aim of limiting maximum opening of the jaws; rigid fixation is not recommended.
Surgical techniques should be considered where non-surgical and minimally invasive techniques are not successful in avoiding recurrent dislocation [14]. Surgical methods for treatment of recurrent dislocations include eminectomy to facilitate spontaneous reduction [44-47], restrictive techniques for prevention of recurrence of dislocation (blocking or redressment procedures) [48-51] and surgical correction of capsular ligament complex [52-55]. After any surgical treatment patients should for a few days eat soft foods only and refrain from opening mouth widely [17, 23, 40, 46, 51, 54]. After surgery on the capsular ligament complex [44, 53, 54] immobilisation may also be indicated.
In the preliminary voting, the highest level of agreement (19/20) was on the statement that patients with persisting dislocation should be treated according to an individualized protocol considering the entire range of available surgical methods and procedures. 
Another controversy focused on condylar dislocation potentially occurring during intubation for general anaesthesia. The most frequently described iatrogenic cause for temporomandibular dislocation are general anaesthesia with oral intubation as well as endoscopic and laryngoscopic procedures requiring wide mouth opening [3, 56, 57]. In the German S3 Guideline, there was a unanimous recommendation to evaluate the individual patient’s risk for dislocation prior to any intubation as well as clinically check functional jaw mobility before and after such measures [56, 57]. The ESTMJS members however discarded these recommendations, on the basis that they were more for consideration by anaesthetists as part of pre-anaesthetic assessment.
The blinded preliminary vote methodology of the modified DELPHI-procedure allows for anonymous comments and remarks and heightens the individual’s opinion, and therefore serves to collect all themes worth discussing, and identifying initial trends. It can however result in significant heterogeneity in voting, as demonstrated here where there was significant discordance within the preliminary voting, especially when compared to the homogeneity achieved with the German S3-guideline which served as a draft document. This may in part be due to the therapeutically more homogenous German guideline task force, which consisted of 9 members instead of the 22 ESTMJS members. At the general assembly of the ESTMJS, participants were conversely exposed to interpersonal social and situational factors of influence including the non-blinded immediate result of the poll, resulting in potential bias by peer group pressure. The moderated consensus session offered the opportunity to discuss, reassess and change various recommendations or text passages, leading to a draft which could be agreed on unanimously. An independent moderator was used in our study according to the rules of the AWMF [7] to prevent over-emphasis of certain opinions in the discussion. Although there were ultimately significant differences between the draft proposals and the agreed final recommendations of this guideline, there was complete consensus from members of the ESTMJS on this final version, based on the most recent literature and the experience of this expert group.
Whilst they may not have legally binding status, we strongly recommend these guidelines for clinical use by all clinicians involved in the management of TMJ dislocation. Furthermore, the ESTMJS condylar dislocation project hereby also has proven to work as a pilot for establishing further evidence and consensus based international recommendations, and thus may help to establish evidence-based diagnostics and therapy for patients according to a pan-european and/or international consensus. 
5. Conclusions
To our knowledge, the condylar dislocation recommendations are the first both evidence and consensus based international recommendations in the field of TMJ surgery established according to a well-defined and proven consensus protocol. The recommendations were accepted by the ESTMJS, representing a scientific society of European and international experts in the field of TMJ surgery. The ESTMJS condylar dislocation recommendations may thus be representative for state-of-the-art handling and managing temporomandibular joint dislocations according to current European standards. 
The codified consensus approach according to the German guidelines protocol can also be recommended for further guidelines due to its evidence-based, transparent and properly defined procedure.
 
Supplementary Materials: The following are available online at www.mdpi.com/xxx/s1, Figure S1: title, Table S1: title, Video S1: title.
Author Contributions: Conceptualization, A.N., L.S.; methodology, A.N., N.M., L.S.; validation, A.N., L.S., M.R.; formal analysis, A.N., L.S., M.R.; investigation, A.N., N.M., F.S., M.R., U.P., A.K., A.J.S., B.B., B.S., C.S., C.T.W., C.P., D.S.F.A., D.M.A., D.H., E.A., F.S., F.M., G.U., G.G., H.L., J.F.S., L.G.M., L.C., M.U., M.M., N.R.S., O.G., S.S., V.M., L.S.; resources, A.N., F.S., L.S.; data curation, A.N., L.S., M.R.; writing—original draft preparation, A.N., N.M., L.S.; writing—review and editing, A.N., F. S., N.M., M.R., L.S.; visualization, L.S.; supervision, A.N., N.M.; project administration, A.N., F.S. All authors have read and agreed to the published version of the manuscript.
Funding: This research received no external funding.
Acknowledgments: We would like to thank all ESTMJS members who participated in the preliminary and/or final vote. All participants actively involved in establishing the ESTMJS condylar dislocation recommendations are represented in eTab. 1.
Conflicts of Interest: The authors declare no conflict of interest.
References

1. Prechel U, Ottl P, Ahlers O.M., Neff A. The Treatment of Temporomandibular Joint Dislocation. Dtsch Arztebl Int 2018; 115(5): 59–64.
1. Chhabra S, Chhabra N, Gupta P. Recurrent Mandibular Dislocation in Geriatric Patients: Treatment and Prevention by a Simple and Non-invasive Technique. J Maxillofac Oral Surg 2015; 14(Suppl 1): 231–4.
1. Marqués-Mateo M, Puche-Torres M, Iglesias-Gimilio M-E. Temporomandibular chronic dislocation: The long-standing condition. Med Oral Patol Oral Cir Bucal 2016; 21(6): e776-83.
1. Sang L.K., Mulupi E, Akama M.K., Muriithi J.M., Macigo F.G., Chindia M.L. Temporomandibular joint dislocation in Nairobi. East Afr Med J 2010; 87(1): 32–7.
1. Neff A, Hell B, Kolk A, Pautke C, Schneider M, Prechel U. S3 Leitlinie Kiefergelenkluxation, AWMF Registernummer 007-063 2016.
1. Thangaratinam S, Walker P, Freeman-Wang T, Luesley D, Cruickshank M, Redman C.W. Identifying the performance criteria for appraisal of colposcopists: benchmarking Delphi. BJOG 2007; 114(10).
1. Muche-Borowski C, Selbmann H.K., Nothacker M, Müller W, Kopp I. Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF) -Ständige Kommission Leitlinien. AWMF-Regelwerk „Leitlinien“. 1. Auflage 2012.Verfügbar: http://www.awmf.org/leitlinien/awmf-regelwerk.html, 2013.
1. Howick J, Chalmers I, Glasziou P, Greenhalgh T, Heneghan C, Liberati A, et al. The 2011 Oxford CEBM Levels of Evidence (Introductory Document), 2011.
1. Lovely F.W., Copeland R.A. Reduction eminoplasty for chronic recurrent luxation of the temporomandibular joint. J Can Dent Assoc 1981; 47(3): 179–84.
1. Akinbami B.O. Evaluation of the mechanism and principles of management of temporomandibular joint dislocation. Systematic review of literature and a proposed new classification of temporomandibular joint dislocation. Head Face Med 2011; 7: 10.
1. Papoutsis G, Papoutsi S, Klukowska-Rötzler J, Schaller B, Exadaktylos A.K. Temporomandibular joint dislocation: a retrospective study from a Swiss urban emergency department. Open Access Emerg Med 2018; 10: 171–6.
1. Ugboko V.I., Oginni F.O., Ajike S.O., Olasoji H.O., Adebayo E.T. A survey of temporomandibular joint dislocation: aetiology, demographics, risk factors and management in 96 Nigerian cases. Int J Oral Maxillofac Surg 2005; 34(5): 499–502.
1. Jeyaraj P, Chakranarayan A. A Conservative Surgical Approach in the Management of Longstanding Chronic Protracted Temporomandibular Joint Dislocation: A Case Report and Review of Literature. J Maxillofac Oral Surg 2016; 15(Suppl 2): 361–70.
1. Güven O: Management of chronic recurrent temporomandibular joint dislocations: A retrospective study. Journal Craniomaxillofac surg. 2009; 37: 24-29
1. Matsushita K, Abe T, Fujiwara T. OK-432 (Picibanil) sclerotherapy for recurrent dislocation of the temporomandibular joint in elderly edentulous patients: Case reports. Br J Oral Maxillofac Surg 2007; 45(6): 511–3.
1. Rikhotso E.R., Bobat M.A. Total Alloplastic Joint Reconstruction in a Patient With Temporomandibular Joint Ankylosis Following Condylar Dislocation Into the Middle Cranial Fossa. J Oral Maxillofac Surg 2016; 74(12): 2378.e1-2378.e5.
1. McGoldrick D.M., Stassen L.F.A. Management of acute dislocation of the temporomandibular joint in dental practice. J Ir Dent Assoc 2010; 56(6): 268–70.
1. Arzul L, Henoux M, Marion F, Corre P. Luxation chronique bilatérale des articulations temporo-mandibulaires et syndrome de Meige. Rev Stomatol Chir Maxillofac Chir Orale 2015; 116(2): 106–10.
1. Huang I-Y, Chen C-M, Kao Y-H, Wu C-W. Management of long-standing mandibular dislocation. Int J Oral Maxillofac Surg 2011; 40(8): 810–4.
1. Melo A.R., Pereira Júnior E.D., Santos L.d.M.A, Vasconcelos B.d.E.C. Recurrent dislocation: scientific evidence and management following a systematic review. Int J Oral Maxillofac Surg 2017; 46(7): 851–6.
1. Hillam J, Isom B. StatPearls. Treasure Island (FL), 2020.
1. Güven O. Nearthrosis in true long-standing temporomandibular joint dislocation; a report on pathogenesis and clinical features with review of literature. J Craniomaxillofac Surg 2019; 47(6): 945–50.
1. Zhou H, Hu K, Ding Y. Modified dextrose prolotherapy for recurrent temporomandibular joint dislocation. Br J Oral Maxillofac Surg 2014; 52(1): 63–6.
1. Ardehali M.M., Tari N, Bastaninejad S, Amirizad E. Comparison of different approaches to the reduction of anterior temporomandibular joint dislocation: a randomized clinical trial. Int J Oral Maxillofac Surg 2016; 45(8).
1. Chan T.C., Harrigan R.A., Ufberg J, Vilke G.M. Mandibular reduction. J Emerg Med 2008; 34(4): 435–40.
1. Kummoona R. Surgical managements of subluxation and dislocation of the temporomandibular joint: clinical and experimental studies. J Craniofac Surg 2010; 21(6): 1692–7.
1. Forshaw R.J. Reduction of temporomandibular joint dislocation: an ancient technique that has stood the test of time. Br Dent J 2015; 218(12): 691–3.
1. Le Lowery, Beeson M.S., Lum K.K. The wrist pivot method, a novel technique for temporomandibular joint reduction. J Emerg Med 2004; 27(2).
1. Terai H, Kasuya S, Nakagawa Y, Ueno T. The use of only one hand for the reduction of a temporomandibular joint dislocation: a technique suitable for self-reduction. Int J Oral Maxillofac Surg 2014; 43(5).
1. Liu M, Liu M, Lv K. Clinical Trial of Manual Reduction of Temporomandibular Joint Dislocation After Inhalation of Nitrous Oxide. J Craniofac Surg 2019; 30(8): 2549–50.
1. Xu J, Dong S, Zhou H, Somar M, Lv K, Li Z. The Supine Position Technique Method Is Better Than the Conventional Method for Manual Reduction of Acute Nontraumatic Temporomandibular Joint Dislocation. J Craniofac Surg 2016; 27(4): 919–22.
1. Chen Y.C., Chen C.T., Lin C.H., Chen Y.R. A safe and effective way for reduction of temporomandibular joint dislocation. Ann plast surg 2007; 58(1).
1. Daelen B, Thorwirth V, Koch A. Neurogene Kiefergelenkluxation. Definition und Therapie mit Botulinumtoxin. Nervenarzt 1997; 68(4): 346–50.
1. Fu K-Y, Chen H-M, Sun Z-P, Zhang Z-K, Ma X-C. Long-term efficacy of botulinum toxin type A for the treatment of habitual dislocation of the temporomandibular joint. Br J Oral Maxillofac Surg 2010; 48(4): 281–4.
1. Bouso O, Forteza González G, Mommsen J, Grau VG, Rodríguez Fernández J, Mateos Micas M. Neurogenic temporomandibular joint dislocation treated with botulinum toxin: report of 4 cases. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2010; 109(3): e33-7.
1. Ziegler C.M., Haag C, Mühling J. Treatment of recurrent temporomandibular joint dislocation with intramuscular botulinum toxin injection. Clin Oral Investig 2003; 7(1): 52–5.
1. Matsuda S, Yoshimura H, Kondo S, Sano K. Temporomandibular dislocation caused by pancreatic cancer metastasis: A case report. Oncol Lett 2017; 14(5): 6053–8.
1. Ungor C, Atasoy K.T., Taskesen F, Cezairli B, Dayisoylu E.H., Tosun E, et al. Short-term results of prolotherapy in the management of temporomandibular joint dislocation. J Craniofac Surg 2013; 24(2): 411–5.
1. Daif E.T. Autologous blood injection as a new treatment modality for chronic recurrent temporomandibular joint dislocation. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2010; 109(1).
1. Hegab A.F. Treatment of chronic recurrent dislocation of the temporomandibular joint with injection of autologous blood alone, intermaxillary fixation alone, or both together: a prospective, randomised, controlled clinical trial. Br J Oral Maxillofac Surg 2013; 51(8): 813–7.
1. Kato T, Shimoyama T, Nasu D, Kaneko T, Horie N, Kudo I. Autologous blood injection into the articular cavity for the treatment of recurrent temporomandibular joint dislocation: a case report. J Oral Sci 2007; 49(3).
1. Machon V, Levorova J, Hirjak D, Wisniewski M, Drahos M, Sidebottom A, et al. A prospective assessment of outcomes following the use of autologous blood for the management of recurrent temporomandibular joint dislocation. Oral Maxillofac Surg 2018; 22(1): 53–7.
1. Varedi P, Bohluli B. Autologous blood injection for treatment of chronic recurrent TMJ dislocation: is it successful? Is it safe enough? A systematic review. Oral Maxillofac Surg 2015; 19(3): 243–52.
1. Shorey C.W., Campbell J.H. Dislocation of the temporomandibular joint. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2000; 89(6): 662–8.
1. Oatis G.W., Baker D.A. The bilateral eminectomy as definitive treatment. Int J Oral Surg 1984; 13(4): 294–8.
1. Sato J, Segami N, Nishimura M, Suzuki T, Kaneyama K, Fujimura K. Clinical evaluation of arthroscopic eminoplasty for habitual dislocation of the temporomandibular joint: comparative study with conventional open eminectomy. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2003; 95(4): 390–5.
1. Undt G, Kermer C, Rasse M. Treatment of recurrent mandibular dislocation, part II: Eminectomy. Int J Oral Maxillofac Surg 1997b; 26(2): 98–102.
1. Iizuka T, Hidaka Y, Murakami K-I, Nishida M. Chronic recurrent anterior luxation of the mandible. Int J Oral Maxillofac Surg 1988; 17(3): 170–2.
1. Medra A.M., Mahrous A.M. Glenotemporal osteotomy and bone grafting in the management of chronic recurrent dislocation and hypermobility of the temporomandibular joint. Br J Oral Maxillofac Surg 2008; 46(2): 119–22.
1. Undt G, Kermer C, Piehslinger E, Rasse M. Treatment of recurrent mandibular dislocation, part I: Leclerc blocking procedure. Int J Oral Maxillofac Surg 1997a; 26(2): 92–7.
1. Ying B, Hu J, Zhu S. Modified Leclerc blocking procedure with miniplates and temporal fascial flap for recurrent temporomandibular joint dislocation. J Craniofac Surg 2013; 24(3): 740–2.
1. Georgiade N. The surgical correction of chronic luxation of the mandibular condyle. Plast Reconstr Surg 1965; 36(3): 339–42.
1. MacFarlane W. Recurrent dislocation of the mandible: Treatment of seven cases by a simple surgical method. Br J Oral Surg 1977; 14(3): 227–9.
1. Torres D.E., McCain J.P. Arthroscopic electrothermal capsulorrhaphy for the treatment of recurrent temporomandibular joint dislocation. Int J Oral Maxillofac Surg 2012; 41(6): 681–9.
1. Ybema A, Bont L.G.M. de, Spijkervet F.K.L. Arthroscopic cauterization of retrodiscal tissue as a successful minimal invasive therapy in habitual temporomandibular joint luxation. Int J Oral Maxillofac Surg 2013; 42(3): 376–9.
1. Dellon E.S., Steele D. Jaw Dislocation as an Unusual Complication of Upper Endoscopy. Case Rep Gastroenterol 2016; 10(1): 146–50.
1. Han I, Kim T.K., Yoo J-H, Park J.H., Chung E.Y. Dislocation of the temporomandibular joint following general anesthesia. Korean J Anesthesiol 2014; 67(Suppl): S113-4.

J. Clin. Med. 2021, 10, x. https://doi.org/10.3390/xxxxx	www.mdpi.com/journal/jcm


image3.png
H oS- Figure 2.2 - Word

Dt St Efigen  Entwurt  Loyout  Referenen  Sendungen [KIRER] Ansicht  Hife  Ctavi Wos mochtensietun? Bl

VoEnew A [ % FF U5 Markp e e EIE]
v ®  ax A Z B Markup aasgen- )

Rechtschreibung A% \ys 1 w1 Laut  Barrerefreiheit Ubersetzen Sprache  Neuer Anderungen Annchmen Vergleichen Schitzen Freihand
und Grammati voeen | herptien |« e | Kommenta nacertaigen - [ Obermbeiungsbereich - 2o

f— Rese | somereichet | Sprane Kommertre Nacmerlgung 5 dndenngen vericnen -
o X FRRE FERE ERRY ERT SRR SRS SURT ERRE ENR THRT TRRY IRI NN ERI Ry T [
E 10 May 2014, sench i PuMid, Coehrane, Embase, and 28 Med sasting
] rom the year 200; saich term “emporomandibula oot dislocation”
N 24 650 hits.
g Exchuston:duplicates
7 1296 articles, analysis of headings
1 Excluston: cental dilocaion dislocation fscures, subluxation ofher opic
K 150 sctices, anlysi of batracts
1 Extuston: topte covesetoo wideortoa narmow
: 104 atices
| ‘Addition of articles after review of the references of the reviewed articles and
B two updates of the literature search (August 2015 and November 2016)
1 136 atices
] Update of teratuz sereh (Aprl 2019 and Avigst2020)
1 159 setcles
B Figure 2. Literature search. -

Setelvon1 SsWorter [

H L Zur Suche Text hier eingeben





image1.png




image2.png
Figure 1.bums - Word Tabell

Enfigen  Ebwurt Loyout  Refeeraen  Sendungen  Oberpien  Anscht Hife Gtaa | Entwut  Loyout | |Q WasmachienSietumt Bl

£ Suchen -

B & & | A | A
- Calibr (Texth - [ 11 K & na |2 AsBbcec| AsBbcde AaBDC( AsBbCct AQB assbeer aambeen | g o
Einfgen - 3 -¥. - tandarc ein Lee. erschrif erschrif itel Intertitel chwache... |5 N
950 ¢ Format dbertragen | T K U T X x| A F - A ez} T Standard | TKein Lee... Uberschrf... Uberschrif. Trel  Unterftel  Schwache.. 5| \picren-
wsnensbisge % senitart = = Formatvoriagen 5 searbeten -
o . L RN FERT SERE FURT FRRE PR F TR PRS- TR TR IR TN e [=
Citavi X
9 -l Gor [ Sz
C1ta‘716 m A Strong recommendation ahall
< - B Recommendation should
Projekt mit Dokument | 2 ° Recommendation open may
E— o e ——
& Coniytr Dmiocation | Level of Evidence Grade of Recommendation
& Paneaiperiopiie ]
B Rediologisch basete Pro | high strong GoR
. Levalt A
Ciemreimms
medium recommendation
DEMO Food Quality - AG
g "~ Levan ®
[ Andere ek it Dok
. lowiiweak recommendation open
m Level IL IV, v o
s Aspects of consensus:
c + " consistency of study results
2 - clinical relevance of end points
= - benefivriskratio
= * ethical, egal, economical

considerations
+ preference of patients

Figure 1. Grades of recommendation depending on best available evidence.

Setetvons 77Worter [

H L Zur Suche Text hier eingeben





image4.png
Journal of
Clinical Medicine




image5.png




