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Summary: Anterior repositioning splint (ARS) therapy is considered one of the most effective 
therapies for treating disc displacement-related temporomandibular disorders (TMDs), which 
account for a large proportion of TMD cases. Owing to the wide application of this therapy, the 
exact mechanism of remission has increasingly drawn attention. Given that practitioners have 
different views on ARS therapy, its indications are broadened, and operating methods diverged. This 
review attempts to provide an overview of ARS therapy and helps practitioners establish indications 
and suitable operating methods. Representative views in the past 10 years were summarised, and 
conclusions were drawn as follows: The mechanism of ARS therapy is mainly attributed to internal 
derangement correction, improvement of stress distribution and recently reported joint remodeling. 
It has an evident effect in the short term, and the most prevalent operating methods are protruding 
the mandible to the edge-to-edge position and wearing the ARS for 24 hours daily for 3–6 months. 
However, long-term stability is not optimal, and thus indications should be selected carefully. 
Notably, most of the clinical studies in this field are case analyses with low-quality evidence. Well-
designed RCTs are required to further validate relevant theories.  
Key words: anterior repositioning splint; disc displacement; occlusal splint; temporomandibular 
joint disorders; therapeutics

Temporomandibular disorders (TMDs) are among 
the most common diseases in the oral and maxillofacial 
regions and feature pain in the temporomandibular area 
or jaw muscles, joint sounds and restricted mandibular 
movement. Disc displacement plays an important 
role in TMDs. It is observed in 86% of patients with 
symptomatic TMD, although this rate can reach 25% 
in asymptomatic patients[1]. In the Diagnostic Criteria 
for Temporomandibular Disorders released by the 
International Association for Dental Research, four 
types of TMDs are directly related to disc displacement, 
namely, (1) disc displacement with reduction, (2) disc 
displacement with reduction with intermittent locking, 
(3) disc displacement without reduction with limited 
opening and (4) disc displacement without reduction 
without limited opening[2]. 

According to Summer et al[3], patients with good 
disc restoration shows a high rate of symptom relief, 
indicating the necessity of treating disc displacement. 

Anterior repositioning splint (ARS) therapy is 

a common conservative method for treating a disc 
displacement-related TMD. An ARS can be fixed on 
the maxilla or mandible and it usually maintains the 
protrusion status through an anterior guidance ramp 
(fig. 1). 

The protrusion of the mandible changes the disc-
condyle relationship and is widely used in intra-articular 
TMD treatment[4–6]. This method can significantly 
improve pain symptoms[7]. Thus, it can also be used 
in pain-related TMDs. However, practitioners are 
often confused when applying this therapy, given the 
absence of a standardised instruction for operating 
or an authoritative explanation of the mechanism. 
Particularly, disagreement exists over the degree of 
mandible protrusion, the duration of splint wear and to 
what extent and how the splint can relieve symptoms.

This study aims to provide an overall introduction 
of ARS therapy and a practical suggestion of application. 
Records in the past 10 years were carefully scanned 
and reviewed, from which we summarized the possible 
mechanism of the therapeutic effect, determined the 
most suggested operating method and discussed future 
directions for research on ARS therapy.
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1 MATERIALS AND METHODS

To provide a general overview of ARS therapy 
in recent years, we conducted a detailed electronic 
search in PubMed, Medline and Scopus databases. 
The search strategy was ((anterior repositioning) 
OR (occlusal)) AND (splint* OR appliance*) AND 
((temporomandibular joint) OR (condyl*) OR (disc 
displacement) OR (disk displacement)) AND (last 10 
year). A total of 1420 records were identified. After 
screening the duplications, we excluded 817 records. 
Then, the titles and abstracts of the remaining 603 
records were read, and 487 were excluded for not 
being related to the topic. The remaining 116 articles 
were read and assessed, and related references were 
searched. A total of 58 articles were included in this 
review (fig. 2).

2 ARS THERAPY MECHANISM

2.1 Improvement in the Disc-condyle Relationship
The starting point of ARS therapy is protruding 

the mandible, and thus the procedure changes the 
relationship between the articular disc and condyle. In 
the early stage of application, protruding the mandible 
moves the condyle forward and “catches” the displaced 
disc, corrects the disc-condyle relationship and facilitates 
tissue adaption or repair. At the end of therapy, the splint 
is gradually ground, and as the mandible returns to its 
original position, the disc-condyle complex is restored 
to its normal position (fig. 3). 

However, William et al[8] held the view that 
the principle of restoration is to move the condyle 
inferoanteriorly and allow the disc to slide back to 
its normal position. Chen et al[9] observed the discs 
of patients with disc displacement with reduction 
(DDwR) through MRI and found that 41.9% of the 
discs that had been recaptured at the edge-to-edge 
position were displaced again during backing to the 
minimum protrusive position. This finding provided 
strong evidence of the speculation of Solberg et al that 
the possible principle of restoration is the forward and 
downward condyle movements, which “fix” the disc in 
a good position and prevent it from displacing again in 

Fig. 1 Maxillary full-coverage ARS fabricated in the edge-to-edge position

Fig. 2 Flow diagram of search strategy

Fig. 3 Diagram showing the “recapture” of the disc
A: the displaced disc; B: The condyle moves forward 
by the ARS, thus “recaptures” the disc; C: The splint is 
adjusted gradually, and disc-condyle complex brought 
back to its normal place.

the mouth closing process (fig. 4). A good disc-condyle 
relationship can reduce the collision, rebound and 
release of the disc; thus, chronic damage in abnormal 
movements can be prevented. 
2.2 Improvement in Stress Distribution in the 
Temporomandibular Joint

Change in internal structure also changes stress 
distribution. Some researchers believed that reducing 
unfavourable loading was an important way to alleviate 
the symptom[4, 10]. When stress is concentrated in some 
parts, the resulting pressure may cause the degeneration 
of elastic tissues and articular cartilage[11]. 

A B C

Identification 1420 records identified through electronic database search

Screening 603 records with their titles and abstracts reviewed

Eligibility 116 records read and assessed, 81 excluded

Included 58 studies included

817 duplicates

487 records not related to the topic

23 records manually searched
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Concentrated stress can damage the articular 
disc. Machon et al[12] discovered that anterior disc 
displacement is the most common cause of distal 
perforation. Liu et al[13] found that if the disc is 
displaced anteriorly, the maximum compressive stress 
of the disc is 14.6 times that of the normal value, and 
the maximum tensile stress located at the intermedia 
zone reaches 1.43 MPa, which is close to its tensile 
failure stress. Tanaka et al[14] showed that shear stresses 
in the bilaminar zone exhibited a five-fold increase 
in association with anterior disc displacement. The 
bilaminar zone, sometimes referred to as posterior 
attachment, is a region of loose connective tissues that 
are highly vascularised and innervated. The superior 
retrodiscal lamina in the bilaminar zone is the only 
structure capable of retracting the disc posteriorly on 
the condyle[4]. Abnormal stress in this area may not 
only induce pain but also reduce the elasticity of this 
area and cause laceration or perforation.

These results indicate that squeezing the disc 
back may help reduce local stress concentration, 
thereby preventing damage to the disc and easing pain. 
However, to what extent ARS can change the stress 
distribution needs to be clarified by experimental 
studies.
2.3 Condyle Growth and Remodeling 

Change in stress distribution affects hard tissues 
and induces their adaptive change. The “double 
contour” images were first discovered by Hollender et 
al[15] while they were remodeling condylar fractures. 
The images can be observed in X-ray, CT and MRI and 
are usually accepted as important signs of growth and 
remodeling. 

Yano et al[16] discovered that patients with disc 
displacement who underwent ARS therapy exhibited 
“double contour” images, which only appeared in 
the joints with internal structure improvement, and 
found no significant difference in the occurrence rate 
between teenage and adult groups. Liu et al[17] studied 
patients with an average age of 19.8 years and with 
intermittent or permanent closed-lock; 80% of the 
patients exhibited “double contour” images in joints 
with signs of displaced discs; this finding is consistent 
with that of Yano[16]. 

Growth and remodeling affect patients with disc 
displacement in two ways. Firstly, adaptive change 
in the condyle promotes the stabilization of discs and 
improves disc-condyle relationship after the removal 
of the splint. Secondly, disc displacement without 
reduction (DDwoR) has a significant association with 
degenerative joint disease (DJD) of temporomandibular 
joints TMJ in child and adolescent patients with 
TMD[18]. TMD DJD can impede the normal growth 
of the condyle and cause malformation[19] and lack 
effective treatment. Lei et al[20] discovered that ARS can 
facilitate the repair and regeneration of the condyle in 
young patients with early-stage TMD DJD and prevent 
the unfavourable prognosis of disc displacement.

Laboratory experiments were in accordance with 
these findings. Rabie et al[21, 22] demonstrated that 
mandible protrusion can enhance the growth factor, 
accelerate the differentiation of mesenchymal cells 
into chondrocytes and increase chondrogenesis and 
osteogenesis in mandibular condyles. Sun et al[23] 

suggested that the protruding of the mandible may 
promote cartilage growth modification by up-regulating 
RKIP through inhibiting ERK signaling pathway.
2.4 Other Factors

In addition to the sagittal change, the occlusal 
vertical dimension (OVD) increases in patients 
subjected to ARS therapy. Tonlorenzi et al[24] 

discovered that increasing OVD by high oral splints 
may be a promising therapy for TMD and correlated 
pain syndromes. 

Muscle status may contribute to pain alleviation. 
Former research revealed the relationship between 
muscular tension and pain[25]. Daif et al[26] showed 
that the electromyographic amplitude records of 
masticatory muscles decreased after 6-month splint 
therapy. Calcitonin gene related peptide (CGRP) plays 
an important role in deep tissue nociceptive processing 
and tissue blood flow. Nitecka-Buchta[27] showed that 
CGRP concentrations were significantly increased 
and pain intensity significantly decreased after splint 
therapy and the control group showed no significant 
difference. 

He et al[28] suggested that the central nervous 
system contributes to the alleviation of symptoms, brain 
activity in the frontal cortex decreased significantly in 
TMD patients with centric relation (CR)-maximum 
intercuspation (MI) discrepancy and the function 
recovered in these cortical areas after splint therapy.

However, most of the studies focused on 
generalised occlusal splint or stabilisation splint (SS), 
and whether ARS therapy has the same effect needs to 
be determined.

3 CLINICAL APPLICATION

The clinical efficacy of ARS is hard to evaluate 

A B

Fig. 4 Diagram showing the “fixing” of the disc
A: the displaced disc; B: The condyle “squeezes” the disc 
back to its normal position.
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due to the diverse way of operation, evaluation and 
follow-up examinations. To guarantee the consistency, 
we conducted a secondary screening in order to 
exclude the studies that lacked necessary information. 
The inclusion criteria were as follow: (1) patients 
included need to have a specific diagnosis; (2) ARS 
therapy used as a treatment and a clear treatment 
protocol established; (3) having follow-up visits for the 
evaluation of therapeutic effect; and (4) clinical study 
except for case report. 

Only 12 studies met the standard, and the other 46 
studies related to the topic were excluded (fig. 5). 

Therefore, allowing patient to protrude to an edge-to-
edge position is recommended for disc restoration. 

However, some researchers believe that the more 
the mandible protrudes, the higher pressure it imposes 
on the masticatory system; hence, it should not be 
protruded excessively[30]. Okeson et al[4] suggested 
initially fabricating a splint in the minimum protrusive 
position. If the related symptom is not relieved, 
imaging examinations, such as MRI, should be used in 
determining good position for restoration.
3.1.2 Way of Wearing         No standardized instruction 
for wearing ARS is available thus far. Most researchers 
suggest that ARS should be worn 24 h per day in 
order that the disc would not be displaced again. The 
splint should be ground gradually when the joint 
symptom is stable, the mandible should be guided to 
its physiological position and wearing time should be 
gradually reduced[31]. Another existing view holds that 
if a patient wears ARS for 24 h, joint structure and 
occlusion have a risk of permanent change, including 
posterior open bite and myostatic contracture of 
the inferior lateral pterygoid muscle. Conti et al[32] 

demonstrated that nighttime use can lead to a marked 
relief in symptoms; thus, he suggested the wearing of 
splints at night or additional wearing splints in daytime 
only when pain is felt. However, these suggestions 
seem to be inconsistent with the “fixing” effect of the 
ARS. 

When referring to total wearing time, researchers 
may suggest different procedures. Tecco et al[33] 

showed that pain intensity, chewing-biting pain 
and muscle pain decreased continually during a 
6-month treatment, and constant pain and joint noises 
were alleviated significantly after 3 months. Most 
researchers performed therapies for 3–6 months and 
adjusted the exact time according to the extent and 
trend of alleviation. Table 1 shows the way of wearing 
described in the 12 clinical studies[5–7, 17, 20, 31, 34–39]. 
3.2 Clinical Efficacy of ARS

To assess the clinical efficacy of ARS therapy, 
we need to clarify the goal of a treatment first. This 
goal changed considerably in the past decades; in the 
early years, Tallents et al[40] believed the correction of 
internal derangement is the top concern. Currently, 
researchers tend to focus on symptoms and functional 
improvement. Disc-displacement and reciprocal clicking 
are usually regarded as benign conditions, and medical 
intervention should be provided only when patients 
experience pain and functional restriction. 
3.2.1 Improvement of Clinical Symptoms      ARS 
has an evident effect in reducing joint pain. Subjective 
evaluation quantified by VAS score showed that ARS 
therapy can reduce joint pain significantly in patients 
with DDwR and DDwoR[5–7, 36, 39]. Over other therapies, 
ARS has a remarkable advantage. Behavioural therapy 
(BT) involving patient education, functional exercise 

Fig. 5 Diagram of secondary screening

3.1 Operating Methods
3.1.1 Locating the Anterior Position      Locating the 
anterior position is one of the key points in ARS therapy. 
For DDwR, clicking is an important sign to show the 
status of the relationship between a disc and condyle. 
The traditional method for defining the protrusive 
position is to allow patients to open their mouths until 
clicking occurs. The mandible is then adjusted to a 
minimum protrusion for the elimination of reciprocal 
clicking, which is usually called “minimum protrusive 
position” or “click-free position”.

For DDwoR, arthrocentesis and mandible 
manipulation are recommended to be performed first. 
After a successful recapture of a disc, the mandible 
should be protruded to a position without restriction in 
movement. 

This method has been challenged in recent 
decades. Garcia et al[29] showed that the average 
protrusion in minimum protrusive position is not 
enough to allow discs to return to the ideal condition. 
Chen et al[9] demonstrated that only 54.8% of patients 
can obtain an ideal disc-condyle relationship in the 
minimum protrusive position. However, this rate 
increases to 93.5% in the edge-to-edge position. 

Reason of exclusion

21%

Included studies
Did not specify the diagnosis
Did not use ARS or did not show a clear protocol
Lacking of follow-up examinations
Basic study or case report
Classic clinical study but exceeding the 10-year range

5%

24%

10%
31%

9%
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and behavioural instruction is the basic treatment 
for patients with TMD. Conti et al[36] showed that in 
patients with DDwR, the ARS group experienced more 
relief in joint pain than the BT group in the 6-week and 
3-month follow-up evaluations. Pihut et al[7] showed 
that ARS exerts a better effect in reducing pain than 
the combination of BT and biostimulation laser in the 
4-week and 16-week follow-up examinations. SS is 
another common type of splint expected to alleviate 
joint and muscle pain. Tecco et al[41] discovered that the 
ARS group showed less pain and lower pain intensity 
than the SS group in monthly follow-ups. Through 
evaluation by scaling the pain before and after a 
6-month treatment, Kurt et al[37] discovered a similar 
trend but found no significant difference between the 
groups, which may be attributed to the longer interval 
of examinations. 

ARS has a considerable effect on impaired 
mandible movement. The most common index for 
evaluating functional movement is the maximum 
interincisal opening (MIO). Lei et al[20] showed 
that the MIO of patients with ARS increased from 
40.71±8.75 mm to 50.64±4.72 mm after treatment, 
which was significantly higher than MIO in the BT 
group (45.48±4.97 mm). Hersek et al and Shi et al[42, 43]

confirmed that the protrusion excursion and lateral 
excursion improved after ARS therapy. Pihut et al[7] 
showed that patients in the ARS group reported 
less impaired movement of the mandible than the 
control group in the 4-week and 16-week follow-up 
examinations.

Reciprocal clicking is no longer emphasised in 
TMD treatment, but some studies showed that this 
common symptom can be reduced by ARS. Ma et al[34] 
found that patients with DDwR had a remarkably low 
rate of clicking (12.1%) 12 months after treatment 
and the rate was significantly lower than that before 
treatment (90.1%).

3.2.2 Improvement of Imaging Appearance         Imaging 
examination, which directly reflects changes in the 
internal structure of a joint, is an essential measurement 
in TMD diagnosis. MRI is radiation-free and produces 
good soft tissue images. Thus, it is usually considered 
the golden standard for disc position assessment. 
Evaluation of MR images was based on the location of 
the disc relative to the condyle in the parasagittal image; 
if the angle between the vertical axis of posterior band 
and condyle decreased, the MRI would be considered as 
“improved”. Cone beam computer tomography (CBCT) 
facilitates the evaluation of condylar osseous change 
and is used widely in the diagnosis of degenerative 
temporomandibular joint diseases. The improvement 
of CBCT images usually features an enhanced cortical 
continuity, or the regeneration of condylar bone. 

Jung et al[44] compared the MRI appearance 
with pain symptoms and discovered an apparent 
relationship between the extent of displacement and 
pain symptoms, and the probability of pain in moderate 
and significant displacement cases is 9.69 times that 
in the normal group. Summer et al[3] evaluated the 
disc-condyle relationship through MRI and found 
that symptom was alleviated in 92% patients with 
normalised discs, 84% of patients had improved 
disc position and only 49% of patients exhibited 
persistent disc displacement. These studies indicate 
that symptom alleviation is positively correlated with 
internal structure improvement.

Kurita et al[45] showed that when the mandible 
moves forward to the minimum protrusive position, 
75.6% of discs are completely captured with ARS. Liu 
et al[10] demonstrated that the frequency of successful 
“disc recapture” can reach 95.7% when DDwR patients 
receive the anterior repositioning of the mandible to 
the edge-to-edge position. 

Lei et al[20] showed that ARS therapy can not 
only improve internal structure but also induce the 

Table 1 Way of wearing
Serial 
number Author (Published year) Diagnosis Therapeutic position Daily wearing 

time
Total wearing 

time
1 Lei J, et al. (2020) DDwoR Edge-to-edge position 24 hours 3 months
2 Ma Z, et al. (2019) DDwR Edge-to-edge position 24 hours 11.5 months
3 Shen P, et al. (2019) DDwR Edge-to-edge position 24 hours 9.5 months
4 Lei J, et al. (2019) TMD DJD Edge-to-edge position 24 hours 3 months
5 Pihut M, et al. (2018) DDwR Edge-to-edge position 20 hours 4 months
6 Chen HM, et al. (2017) DDwR Edge-to-edge position 24 hours 3 months
7 Jiang X, et al. (2016) DDwoR 2 mm protrusion Night time 2–4 weeks
8 Conti PC, et al. (2015) DDwR Minimum protrusive position Night time 3 months
9 Liu MQ, et al. (2012) DDwR&DDwoR Edge-to-edge position 24 hours 3 months
10 Kurt H, et al. (2011) DDwR Minimum protrusive position Night time 6 months
11 Madani AS. and Mirmortazavi A (2011) DDwR Minimum protrusive position Night time 3 months
12 Tecco S, et al. (2010) DDwR Minimum protrusive position 24 hours 6 months
DDwR: disc displacement with reduction; DDwoR: disc displacement without reduction; TMD DJD: degenerative temporomandibular 
joint disease
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remodelling of bone destruction. CBCT examinations 
were performed at the 6th and 12th months after the 
treatment, and 28.1% of the patients in the ARS group 
reported repairing, 50% reported regeneration.

Table 2 shows the imaging results in 7 studies 
that meet the inclusion criteria above and also contain 

imaging examinations. The majority of patients 
receiving ARS therapy reported signs of improvement 
in a short term. However, whether patients with 
“double contour” images can have a stable disc-
condyle relationship and reduced recurrence needs to 
be clarified. 

Table 2 Result of imaging examinations

Serial 
number Author Diagnosis Therapeutic 

position
Imaging 

examination Evaluating time
Improvement 

of disc-condyle 
relationship

Ratio of
 double 
contour

1 Lei J, et al. 
(2020)

DDwoR Edge-to-edge 
position

MRI T0 Before treatment
T1 1 week after successful mandible manipulation

T1: 100%

2 Ma Z, et al. 
(2019)

DDwR Edge-to-edge 
position

MRI T0 Before treatment
T1 After insertion
T2 End of treatment
T3 12 months after treatment ends

T1: 100%
T2: 92.3%
T3: 72.5%

64.8%

3 Shen P, et 
al. (2019)

DDwR Edge-to-edge 
position

MRI T0 Before treatment
T1 Wearing for 6 months
T2 End of treatment
T3 Follow up visit

T2: 84.3%

4 Lei J, et al. 
(2019) 

TMD 
DJD

Edge-to-edge 
position

CBCT T0 Before treatment
T1 6/12 months after treatment

T1: 78.1% 50%

5 Chen 
HM, et al. 
(2017)

DDwR Edge-to-edge 
position

MRI T0 Before treatment
T1 After insertion
T2 6 months after treatment

T1: 100%
T2: 40.6%

6 Jiang X, et 
al. (2016) 

DDwoR 2 mm 
protrusion

MRI T0 Before treatment
T1 2 months after treatment ends

T1: 82%

7 Liu MQ, et 
al. (2012)

DDwR&
DDwoR

Edge-to-edge 
position

CBCT T0 Before treatment
T1 6 months after treatment

80%

DDwR: disc displacement with reduction; DDwoR: disc displacement without reduction; TMD DJD: degenerative temporomandibular 
joint disease

3.3 Indication and Contraindication
As shown in tables 1 and 2, ARS therapy is used 

primarily for DDwR/DDwoR. Some studies showed its 
effect on early-stage TMD DJD.

Several reasons may lead to failures in ARS 
therapy. Razook et al[46] suggested that time and 
extent of displacement are critical factors that hinder 
restoration. Fu et al[47] demonstrated that patients with 
chronic (over 4 months) DDwoR have a poor chance 
for restoration[31]. They suggested the use of this therapy 
only to acute patients within 3 months. Summer and 
Westesson et al[3, 48] showed that discs that are displaced 
only in the anterior direction have a good success rate 
of restoration, but the position is not improved in most 
cases when accompanied by transverse displacement. 
Chen et al[35] found that although the insertion can 
“squeeze” the disc backward, the most backward 
position is the top of the fossa, and the condyle is likely 
to move back to its original position after the therapy. 
Therefore, if the condyles are posteriorly positioned 
before treatment, the discs will be more likely to be 
displaced again in a long term. 
3.4 Recurrence

Although ARS showed a remarkable effect on 
most cases in the short term, some studies reported its 
deficiency in terms of long-term stability. Ma et al[34] 

reported that the clinical success rate at the 12-month 
follow-up is 79.1%. Shen et al[5] showed that the disc-
condyle relationship became increasingly unstable in 
the long term, and 15.2% of patients who regained 
a normal disc location after ARS therapy showed a 
secondary occurrence within 3 months of follow-up. 
In follow-up periods longer than 24 months, this rate 
increased to 46.9%. However, clinical symptoms were 
not evaluated in this research, and thus the recurrence 
rate of clinical symptoms and the relationship between 
symptom and imaging appearance were not clear. 
Okeson et al[49] used an 8-week treatment course for 
40 patients with internal derangement. A follow-up 
examination was carried out after an average period of 
2.5 years. They found that 65% of the patients exhibited 
recurrence in clicking and 25% exhibited recurrence in 
pain. 

Based on previous analysis, we can infer that the 
following aspects may contribute to recurrence: (1) 
The deformation of joints leads to the instability of 
the disc-condyle relationship; (2) The time or extent 
of the protrusion is not enough for the relative tissue to 
repair or to be remodelled to a stable condition; (3) The 
discordancy of the occlusion and muscle system leads 
to mandible position instability and the recurrence of 
disc displacement.
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Whether recurrence can be reduced by fixing 
the occlusion at the protruding position, where new 
homeostasis is established, remains unclear. Aidar et 
al[50] studied 32 adolescent patients by using two-phase 
treatment with Herbst and applied fixed orthodontic 
treatment with Angle Class Ⅱ division 1 malocclusion. 
After the protrusion of the mandible, the discs were 
typically recaptured in 22 joints (34.4%) where the 
discs were displaced before treatment 8–10 weeks 
after Herbst appliance placement. However, the discs 
returned to their original positions at the end of the 
treatment. Thus, discs still have a strong tendency to 
be displaced again even if the occlusion is fixed at the 
protruding position. 

Nevertheless, some case reports applied a well-
designed orthodontic procedure after ARS therapy 
and showed acceptable results[51, 52]. Whether these 
protocols can reduce recurrence effectively needs to be 
assessed with more cases. 

4 DISCUSSION
    
ARS is a prevailing therapy to treat disc-

displacement in the past decades. However, most 
reviews focus on the general effect of splint therapy or 
the comparison between different splints. Al-Moraissi 
et al[53] assessed the effectiveness of various types of 
occlusal splint in the management of TMDs, although 
the evidence was of low quality, ARS showed a better 
effect in reducing pain intensity and reciprocal clicking. 
Orenstein et al[54] conducted a systematic review, and 
concluded that ARS therapy could help the recovery 
of relative tissue, but the operating method should be 
noticed, and permanent repositioning is unnecessary. 
Lakshmi et al[55] summarized the operating method 
of ARS and contributed the therapeutic effect to the 
unloading of joint. 

In this review, we summarized the representative 
views in the past 10 years and provided a brief 
introduction to the current cognition of ARS therapy. 
Through a detailed electronic search, we explored the 
mechanism of remission and concluded the prevailing 
view, then updated the indications and the most 
prevalent operating methods, which is undoubtedly 
helpful to the application of general practitioners. 

The mechanism of ARS therapy is controversial 
possibly because of the invisibility of the internal 
structure. In addition, the mechanical properties of a 
joint disc and related tissue are hard to simulate, and 
thus changes in stress are unpredictable. Except the 
theory we introduced above, some researchers hold 
alternative explanations, such as muscle relaxation and 
central nervous regulation, but convincing evidence is 
still lacking[56, 57]. 

Although the clinical effect of ARS therapy in the 
treatment of disc displacement-related TMD is widely 

recognised, most of the clinical studies in this field are 
case analyses with low-quality evidence and do not have 
specific sample sizes. Moreover, differences among 
diagnostic criteria, among operating methods and 
among evaluating measures lead to poor homogeneity. 
This review suggested a common procedure of ARS 
therapy, and a rather reliable indication. We hope to see 
more high-quality RCTs to further ascertain suitable 
indication and find the cause of high recurrence rate.

5 CONCLUSION
    
No standardised instruction exists for ARS therapy 

thus far. However, the following conclusions can be 
drawn from recent studies. 

(1) The mechanism of remission is mainly 
attributed to internal derangement correction, impro-
vement of stress distribution and the recently reported 
joint remodeling.

(2)  The edge-to-edge position is considered a good 
therapeutic position, and most researchers suggest 24-h 
wear for 3–6 months.

(3)  ARS has an evident effect on resolving pain, 
improving the joint function and reducing the clicking 
syndrome.

(4)  ARS therapy applies to DDwR and acute 
DDwoR and has a potential effect on TMD DJD 
patients.

(5)  Long-term stability is not highly optimal, 
and related tissue recovery, joint regeneration and the 
instability of the occlusion or the muscle system may 
be some reasonable causes.
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