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ABSTRACT 
The focus of this literature review is to explore the process of disc displacement with reduction (DDWR) and how 
the treatment using anterior repositioning splint (ARS) can positively affect patients who are diagnosed with DDWR. 
The use of MRI as the gold standard of TMJ study allows current researcher to re-consider the common theory 
whereby DDWR ultimately progresses into disc displacement without reduction or other advanced internal derange-

ment process. The use of ARS can produce resolution of pain in patients who are experiencing DDWR with joint 
pain. However, the use of ARS is shown to be effective on short term only, and its use must be accompanied by 
other modalities such as physical self-regulation (PSR). The lack of gold standard for the treatment of DDWR 
prompts healthcare worker to provide patients with conservative treatment before offering more advanced and 
sur-gical procedure, both of which carries additional unwanted risk. Overall, the use of ARS is shown to be very 
effective and non-invasive.  
Keywords: disc displacement with reduction, anterior repositioning splint, TMD 
 

INTRODUCTION 
Temporomandibular disorder (TMD) is a 

group of conditions that involve masticatory mus-
cles, temporomandibular joint (TMJ) and the sur-
rounding structures. Generally, the term intercap-
sular disorders involves muscles of mastication, 
whilst intracapsular disorder involves temporo-
mandibular joint complex. From the myriads of in-
tracapsular disorder variations, disc displacement 
with reduction (DDWR) conditions comprises of 
41% of the diagnoses of TMD that is often founded 
by clinician.1 Observation of the condition of DDWR 
under magnetic resonance imaging (MRI) show 
articular disc position located more anteriorly than 
normal during maximum intercuspation. During 
mouth opening, articular disc will return to a nor-
mal position, whereby the returning motion of con-
dyle to normal position from anterior position cre-
ates the clicking sound. DDWR can be accom-
panied with pain or without pain. A recent pub-
lications show 31% of patients has no signs of 
painful condition.2 

Correlation between pain and TMD is still a 
matter of debate. Okeson explained that intracap-
sular disorder can occur on patients with ortho-
pedically unstable TMJ as well as unfavorable 
masticatory force. However, not all orthopedically 
unstable TMJ will lead to intracapsular disorder, 
and therefore therapy is not always indicated.1 
The high prevalence of DDWR among general 
population causes confusion for both patient and 
clinicians in terms of the risk factor associated with 

the progression on DDWR. A literature review is 
important to determine whether DDWR treatment 
will be needed and/or the degree of treatment 
that can be provided for patient.2 

The use of anterior repositioning splint (ARS) 
has been known as one of the treatment alterna-
tives for DDWR with a good success rate. A short-
term use of ARS has been shown to be able to re-
duce painful symptom associated with DDWR. 
However, several researchers found that the long-

term use of ASR can cause relapse to DDWR, 
making articular disc condition return to a state 
before treatment.2,3 

This literature review will revisit DDWR, its 
progression, the need to alleviate the condition 
and ultimately to determine whether the use of ARS 
can become a routine procedure to treat and re-
solve DDWR that often becomes patient’s chief 
complaint. 

 
METHODS 
Focused questions 

Using patient, intervention, comparison, out-
come (PICO) format, the following criteria were 
framed for this literature search, that is P: pati-
ents with DDWR that seeks treatment for their 
condition due to the presence of pain and/or click-
ing sound; I: patients instructed to use ARS as a 
form of treatment for DDWR; C: comparing the 
position of articular disc within TMJ complex be-
fore, during and after treatment with or without the 
use of ARS. Pain and clicking evaluation before 
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and after treatment with ARS compared to without 
the use of ARS. Comparisons performed using 
MRI; O: effectiveness of ARS with the following 
outcome that is pain resolution, clicking sound re-
solution and resolution in disc position within the 
TMJ complex. 

 
Search strategy method 

Using electronic search of three databases, 
MEDLINE (Via PubMed), Cochrane Library and 
Scopus, was performed to identify the relevant 
literature. Articles that are published in the last 10 

years, from January 2010 to December 2019, were 
considered. The following combination of keywords 
was applied ((ARS [All Fields] OR anterior re-
positioning appliance [All Fields]) AND (DDWR [All 
Fields] OR TMD [All Fields] OR TMJ dysfunction 
[All Fields] OR TMJ disease [All Fields]) AND 
(MRI [All Fields] OR MRI [All Fields])). 

Additionally, manual search of relevant arti-
cles was performed. Articles published between 
the year 2010 through the latest, which is 2019, 
was performed in the following journals: Journal 
of Cranio-Maxillofacial Surgery, Journal of Oral 
Rehabilitation, Scientific Reports, Journal of App- 
lied Oral Science.  
 
Inclusion and exclusion criteria 

The following inclusion criteria were applied: 
any case series, prospective, retrospective, cohort 

studies, controlled clinical trials, or randomized cli-
nical trials with five or more patients included, full 
text in English, and a minimum of patient follow-
up performed after treatment. 

The following exclusion criteria were applied: 
in vitro studies and animal studies 
 
RESULT 

Using the search strategy, 14 articles from 
Cochrane Library, 6 articles Scopus, and 5 articles 

from MEDLINE via PubMed. Using the inclusion 

and exclusion criteria, 6 articles were selected to 
be part of inclusion criteria. 

Article by Liu et al evaluated the effect of bite 
position when different splint treatments are used 
to a sample of 37 subject with a mean age of 18.8 
+4.3 years old. Maximum intercuspation was used 
as control, while ARS is being compared with sta- 
bilization splint. Measurement using MRI is per-
formed by determining the disc-condyle angle du- 
ring the use of the splint. In this study it was shown 
that ARS improves relationship between disc con-

dyle more than stabilization splint and control. 
However, it is also shown that transitory posterior 
movement of the disc also occurred. Here the au-
thor mentioned that as soon as ARS is no longer 
being used, articular disc will return to its displaced 
position. The long term effect of continual use of 
ARS is not being investigated. 

Chantaracherd investigated more about the
 
Table 1 The 6 journals selected to be part of inclusion criteria 

Author Findings on pain 
resolution 

Findings on clicking 
resolution 

Findings on change in discal 
recapture after the use of ARS 

Liu et al5 No information on pain ARS resolve clicking sound, 
but the sound returns after 
no longer using ARS 

Disc recapture was more significant in 
the use of ARS when compared to con-

trol and SA (stabilization appliance) 
Chantaracherd 
et al4 
 

Using characteristic pain in-

tensity (CPI), ARS is statisti-
cally significant up to 3 mo-
nths after treatment end 

ARS use has no impact 
on clicking sound 

No information on discal position 

Ma et al6 Statistically significant 
reduction in joint pain 

Statistically significant 
reduction in joint clicking 

Disc recapture was statistically signifi-
cant in younger subject (early adoles-
cent) but not in older (late adolescent) 

Litko et al8 Statistically significant in 
joint pain 

No information in joint 
clicking, but patient with 
limited mouth opening 
show sign of improvement. 

No information on disc recapture, but 
correlation is made between the 
severity of disc displacement with 
restriction in mouth opening. 

Xie et al7 No pain is reported after 
the use of ARS 

No information in joint 
clicking 

No information in disc recapture, but in 
adolescent patient it shows mandibular 
asymmetry for patient who does not 
receive ARS after 6 months follow up 

Chen et al3 Pain resolves after treat-
ment with no recurrence 

Joint clicking sound com-
pletely disappeared du-
ring observation period 

Disc recapture is shown from the time 
of ARS use and up to 6 months post-
treatment. After that period, disc recap-
ture only appears in 40.6% of subject 
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conventional pathway of the progression of DDWR 
to disc displacement without reduction (DDWoR). 
The use of ARS is shown to alleviate pain in pa-
tient with DDWR, but patient without pain that do 
not use ARS is also shown to remain stable for 
years after observation. It seems that the pro-
gression of DDWR to DDWoR, as we previously 
believed, is not an absolute theory, because some 
people, especially older people, can experience 
DDWR without progressing to degenerative di-
sease. Therefore, in this cross sectional studies 
there is not association between TMJ intra-arti-
cular status and TMD impact. 

Ma et al tries to determine the efficacy of ARS 
in DDWR patient with class II occlusal relationship 
in 91 subjects with mean age of 15.7 years old. 
The observation was performed using MRI and 
images were taken before treatment (T0), after 
bite registration (T1), at the end of treatment (T2), 
and 12 months after treatment (T3). In this study 
it was shown that the efficacy of ARS decreases 
over time. However, from clinical and MRI findings 
it can be concluded that ARS is an effective treat-
ment modality in DDWR, especially for patients 
in early puberty. 

Litko et al analyses the degree of DDWR with 
restriction in mouth opening; 191 patients: 148 wo-
men and 43 men ages 14-60 years old, that are 
diagnosed with DDWR were treated and found 
that the severity of DDWR from sagittal is sta-
tistically significant predictor in mouth opening. 
The association of disc displacement and TMJ 
internal derangement were made in this journal, 
and no clicking is mentioned during the trial. 

Xie et al studies how DDWR affects mandibu-
lar asymmetry in adolescent patient. In this self-
control longitudinal study, craniofascial growth 
were recorded at least 6 months in 40 patients 
ages 10-20 years, and found that if DDWR is not 
treated, then the severity of mandibular asymme-
try during growth increases. There is no mention 
on joint pain and clicking associated with DDWR. 

The study by Chen et al examines the short 
and long term effect of ARS on disc condyle by 
metric analysis by Draze-Enazmann Disc condyle 
angle using MRI. 32 TMJ were studied and MRI 
image were taken before the study, immediately 
post-insertion and 6 months after treatment. The 
study found that ARS has a good short term effect 
on disc condyle complex with relatively lower effi-
cacy in long term of 6-months observation period. 

When comparing results between the articles, 
many heterogenities of results are shown in terms 
of subject choice, methods of assessment, and 

factors to be considered. Some articles, such as 
Ma et al and Xie et al uses subject ages 12-18 
years old to assess the treatment of DDWR on 
a subject that are still undergoing growth stage. 
This can produce different result when compared 
to older subject who are no longer growing. More-
over, some subjects use questionnaire as a form 
of assessment in terms of improvement, such as 
Chantaracherd et al and Litko et al, whereas 
other researchers use MRI as the gold standard 
of TMJ assessment. These differences need to 
be taken into account when analyzing the results 
that they have. 

In general, these articles have similarity in 
conclusion especially 1) the use of ARS is an ef-
fective modality to treat DDWR. Results is statis-
tically significant during and post-treatment. How-
ever, after 6 months, some patients have their 
condition relapsed back into DDWR. Therefore 
longitudinal studies are needed to further assess 
the efficacy of ARS; 2) the lack of treatment of 
DDWR does not lead into further disc derangement 
disorder such as DDWoR or other degenerative 
disorder. These chains of causality must be in-
vestigated further. 
 
DISCUSSION 
Disc displacement with reduction 

DDWR is known to be the most common in-
ternal derangement of TMJ condition in the ma-
jority of the population.6 When teeth occlude, ar-
ticular disc is positioned more anterior than normal, 
and often reduced to normal position during mouth 
opening. This condition is thought to be caused 
by biomechanical pressure that the condyle re-
ceive against mandibula, which can cause pro-
gressive change in function and form. Various 
factors that potentially play a role in increasing the 
risk of DDWR can be summed into microtrauma 
and macrotrauma. Macrotrauma, such as auto-
mobile accident or a physical hit to lower jaw, can 
be easily found out during anamnesis. Microtrau-
ma, however, can be undetected when exam-
ined with an inexperienced clinician. One of the 
example of microtrauma is bruxism2, and  ortho-
pedic instability that can happen in tooth arrange-
ment that are unstable. It can also happen to 
Angle class II division two which is often found to 
have positive correlation with DDWR. Other con-
dition, such as hypoxia reperfusion injury is also 
another form if microtrauma whereby overloading 
joint overtime can cause soft tissue degradation. 
Damage to collagen fibril causes reduction in col-
lagen network, and secretion of synovial fluid from 
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articular disc creates a more tender disc. This 
condition is also known as chondromalacia. When 
this condition left untreated, articular disc adhe-
sion can occur at the superior compartment of 
articular disc, which contributes to DDWR.1  

The progress of DDWR can be explained 
through elongation of discal collateral ligament. 
Thinning of the posterior border of articular disc 
can also cause to displace articular disc anteriorly, 
which shifts condyle position to a more posterior 
position, closing in to retrodiscal tissue. This could 
potentiate into DDWR with painful symptoms due 
to aggravation of retrodiscal tissue. When patient 
opens their mouth, the motion of mouth opening 
cause changes in articular disc position.2,9 
 

Figure 1 DDWR; A during maximum intercuspation, 
articular disc (yellow arrow) is located more anteriorly 
in its relation with TMJ’s condyle fossa complex; B during 
maximum mouth opening position, articular disc re-
turns to normal position, where it articulates well in bet-
ween condyle and articular eminence.2 

 
The prevalence of DDWR is higher among 

women than men. It is speculated that the joint 
laxity of women’s joint articulation along with high-
er intra-articular pressure is one of few probable 
causes of this discrepancy when compared to 
men. Furthermore, there are positive correlation 
between an increase in age and an increase in 
prevalence which is thought to be caused by the 
change in articularis disc dimension along with 
advancing age.2 Other researcher have found that 
an estrogen receptor within women’s TMJ complex 
allows them to speculate that changes in metabo-
lic function due to fluctuation in women’s estro-
gen level can cause changes in flexibility of TMJ’s 
ligament.6 These findings are thought to contribu-
te to the increasing number of women who 
suffers from DDWR when compared to men. 

It has been suggested that DDWR would be 
the first stage of disc displacement, and its pro-
gress to DDWoR, retrodiscitis or other intracap-
sular disorder is inevitable. However, such spe-
culations is not consistent to all conditions and 
types of DDWR. Researchers have found that, 
from the study of 155 TMJ patient with DDWR, 

93.5% of them would not have this condition pro-
gresses; only 6.5% of these patients, or six TMJ, 
that progresses into DDWoR. The condition of 
DDWR can continue to remain unchanged as long 
as patient has an adaptive capacity to withstand 
clicking. The most common findings of adaptive 
capacity are in a form of retrodiscal fibrosis, where 
bilaminar zone of TMJ created fibrotic structures 
as an evidence of adaptive capacity of articular 
disc. This conditions can be stimulated through 
the use of occlusal splint (Fig 2).2,6,9 

Figure 2A The condition of DDWR within TMJ complex 
before treatment, viewed using MRI; B TMJ complex 

after treatment with occlusal splint. Bone apposition can 
be seen in posterosuperior region of the condyle and the 
formation of retrodiscal fibrosis within the retrodiscal 
tissue.6 

TMJ complex to confirm DDWR can be 
examined using MRI as the gold standard.2,5,8–10 
MRI can accurately show the morphology and 
the articular disc position in relation to the bone 
structures within TMJ. The specificity value is 
around 88-90% with sensitivity value between 78-
83.3%.2,3,5

 Several techniques available to analyze 
articular disc position in relation to condyle and 
fossa. One of the more common technique is the 
Draze-Enazmann method. Point C is designated 
as the centric point within the condyle head, while 
Point D is the middle point within the posterior 
margin of posterior articular disc. Line 1 can then 
be created from point C and be made perpendi-
cular to Frankfort Horizontal plane. Line 2 can be 
made by joining point C and D. when Line 1 and 
2 are examined, the angle made between these 
two lines is known as disc-condyle angle. The 
normal value of this angle is between -15° and 
+15°. When the value is larger than +15°, then it 
is an indication of DDWR condition being posi-
tive (Fig 3).3,5  

Ultrasonography can be used as an alterna-
tive way to examine the condition of DDWR. This 
technique has specificity value of 66.7% and sen-
sitivity of 78.6%. The drawbacks of USG is the lack 
of standardized examination technique, so it’s 
accuracy varies in each examination when com-
pared to MRI.2 
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Figure 3A Examination of DDWR using MRI and Draze-
Enazmann method. Point C is the centric point of the 
condyle head, while point D is the middle point of the 
posterior margin of articular disc. Line 1 can be made 
from point C and be made perpendicular to Frankfort 
Horizontal plane, while Line 2 is made by joining point 
C and D. between Line 1 and 2, it will create an angle 
known as disc-condyle angle; B coordinate measure-

ment of articular disc position and condyle head.3,5 
 

Aside from the advancement of technology, 
manual examination remains preferred examina-
tion method of choice is most TMJ dysfunction 
case. According to the Diagnostic Criteria for TMD 
(DC/TMD),11,12

 examination of DDWR must meet 
at least one of these criteria: 1) in the last 30 days, 
any TMJ noise(s) present with jaw movement or 
function, or 2) patient report of any noise during 
the exam. 

During the examination, patient must expe-
rience at least one of the following: 1) clicking, 
popping, and/or snapping noise during both open-
ing and closing movement, detected with palpation 
during at least one of three repetitions of jaw 
opening and closing movement, or 2) clicking, 
popping and/or snapping noise detected with pal-
pation during at least one of three repetition of 
opening or closing movement, and 3) clicking, pop-

ping, and/or snapping noise detected with palpa-
tion during at least one of three repetition of right 
or left lateral, or protrusive movement(s). 

The use of imaging is the reference standard 
for this diagnosis. The use of panoramic imaging 
provides 34% sensitivity value and 92% specificity 
value.11,12

 However, other research found that the 
methode proposed using DC/TMD only provides 
44% sensitivity value and 46-57% specificity value 
in evaluating DDWR.2 

According to Jeffrey Okeson, DDWR should 
have the following criteria: 1) there is a single joint 
sound during opening and closing movement in 
one or both TMJ. Joint sound does not include 
reciprocal sound or crepitation sound; 2) can have 
association with joint pain; 3) normal mandibular 
motion, with maximum mouth opening more than 
40 mm when measured from incisal edge of upper 
central incisive against lower central incisive tooth. 

Anterior repositioning splint 

Fabrication of ARS was first proposed by 
Farrar in 1970.3 The purpose of ARS is to return 
association between disc-condyle-fossa complex 
into normal position. When mandible is positioned 
more anterior dan maximum intercuspation (MI) 
by using ARS, this provides stability to TMJ. The 
use of reverse incline on ARS in the anterior 
maxillary region will provide guidance to occlude 
in a more anterior position (Fig 4).6  

Figure 4A Full coverage ARS on anterior maxilla using 
the reverse incline plane bite block on palatal as gui-
dance so that mandibula can be positioned more anteri-
or; B-D occlusal re-establishment after the use of ARS. 6 

 

The treatment mechanism of ARS as a mode 
of therapy is still debatable. Two theories emerge 
that are generally acceptable among researcher. 
One of them is the ‘recapturer’ theory who stipu-

lates that as condyle is placed more anteriorly, 
the relationship between disc-condyle-fossa allows 
articular disc to recapture a normal relationship by 
guiding condyle to occlude along the posterior 
slope of articular eminence through periodic modi-
fication of ARS. With repeated use for short pe-
riod of time, articular disc can stimulate bone ap-
position along the posterosuperior area of condyle 
and/or creating fibrotic structures along the retro-
discal tissue (figure 5).3,6,9 Another theory propo-
ses that after the use of ARS, clinician must res-
tore the whole dentition so that mandibula will re-
turn to therapeutic position, which is a position 
that locates condyle more anteriorly. This is known 
as the ‘rebuilders’.3 Okeson stated that the ‘re-
capturer’ theory is more acceptable because 
fibrotic structure along the retrodiscal tissue can 
remove pain symptoms that is associated with 
DDWR. Furthermore, mandibular position would 
be able to return back into a musculoskeletally 
stable position, when compared to rebuilders that 
maintains therapeutic position more anterior than 
muskuloskeletally stable position.1,9 
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 Figure 5 (A) DDWR before treatment. (B) DDWR after 
placement of ARS, where articular disc is recaptured 
to a more normal position in maximum intercuspation 
where loading of the joint is transferred within the thin 
intermediate zone between condyle and fossa. (C) Fi-
brotic structure is made as an adaptive response to the 
use of ARS after 6-8 weeks. Retrodiscal tissue does not 
elicit joint pain because of its fibrotic structure. (D-F) A 
diagrammatic representation of A-C, respectively.3 

 
Primary indication of the use of ARS is to 

treat DDWR as well as disc displacement with in-
termittent locking on mandibula. The use of ARS 
has also been shown to be able to treat single 
clicking or reciprocal clicking joint that can be 
accompanied with pain. Patient with retrodiscitis 
can find some relief using ARS. 

ARS commonly use hard acrylic and adapted 
on one of the jaws, usually the maxilla. Maxilla is 

the preferred choice because it is easier to make 
reverse incline ramp on a more stable occlusal 
surface when compared to mandible which is more 
mobile. A 2 mm thickness is often enough to 
provide an adequate strength to the appliance. The 
incline ramp will guide mandible to a more anterior 
position. Appliance will be used and its efficacy 
will be evaluated. If symptoms do not improve, 
then patient’s condition will be re-evaluated.  

When ARS fails to relieve symptom, there 
is a possibility that the etiologic factor has not been 
addressed. Pain can come from TMJ complex, or 
better known as intracapsular pain, or it can also 
come from muscle, also known as intercapsular 
pain or myogenous pain. When pain comes from 
muscle, then symptom relieve can progress slow-
ly, because of protective co-contraction muscle 
response that can cause uncomfortable muscle 
tension which can sensitize joint. Repeating diag-
nostic procedure becomes important for clinician 
to be able to better determine etiologic factor of 
each individual patient.1,9 

Success rates is one factor that needs to be 
considered to determine the efficacy of the use 
of ARS. According to Okeson, joint sound cannot 
be the determining factor of ARS’s success, be-
cause long term studies have indicated that more 
than 50% of patients after ARS treatment will have 
returning joint sound. Moreover, when factors that 
determine success includes the reduction of joint 
sound and pain resolution, the success rate of 
ARS treatment is only 28%. However, if we modi-
fy the factors to only the resolution of pain, then 
the success rate increases into 75% over an ob-
servation period of 2.5-5 years.13 Joint sound has 
been found to be more resistant to repair when 
compared to pain resolution after the use of ARS. 

The use of MRI has become the golden stan-
dard to evaluate articular disc position prior, du-
ring and after the insertion of ARS. This obser-
vation is to help us determine whether joint sound 
can become the cause of DDWoR. The findings 
are summarized on table 1, and it can be con-
cluded that ARS can become a viable treatment on 
joint pain to patients with DDWR, and joint sound 
does not determine the failure of ARS treatment; 
only 6% of patient with joint pain and DDWR that 

progresses into other internal derangement condi-
tion such as DDWoR or joint locking.1–3,9

 the use of 

ARS gives opportunity for retrodiscal tissue to 

adapt and form fibrotic structure to allow TMJ to 

function without joint pain while maintaining a 
more anterior positioned articular disc. 

The use of ARS should meet the following 
criteria during insertion: 1) ARS must adapt well 
with the corresponding natural teeth so that re-
tention and stabilization of splint can be maintain-
ed well. Retention should be examined by palpa-
ting the splint in patient’s mouth; 2) in a protruded 
mandible position, all mandibular teeth must con-
tact evenly, where mandibular cusp have some 
contact with the occlusal surface of ARS; 3) the 
protruded position that is made from the splint must 
resolve symptoms during opening and closing of 
mouth at the new position; 4) during retruded 
mandible position, reverse incline ramp must con-
tact the opposing teeth. As mandible elevates, 

splint must guide mandible to therapeutic mandi-
bular position; 5) ARS must be polished to have 
an even surface. 

Post-insertion instruction varies among rese-
archer; some pointed out that the use of ARS 
should be use for 24 hours, and only removed du-
ring eating and brushing teeth. Ma et al recom-
mend creating a 5 mm thick ARS to remove reci-
procal clicking, where occlusal grinding was per-
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formed to reduce ARS thickness 1 mm for every 
4-6 weeks in the posterior region to induce vertical 
eruption of patient’s teeth and achieve occlusal 
plane levelling. Patient will use ARS for 1-3 months, 
and deemed successful when joint clicking and 
pain did not return after 1-3 months post-treat-
ment.6 According to Chen et al, the use of ARS 
should have at least 3 months of use for 24 hours, 
and continues by wearing ARS only at nighttime.3 

Okeson suggest that the use of ARS should 
be limited on nighttime only. Daytime use reserves 
to condition where patient cannot tolerate joint pain 
during working hours, and the use is limited to 
resolving the pain only. When the pain resolves, the 
use of ARS should be discouraged, as to prevent 
changing mandible’s position more anteriorly. In 
addition, patients were instructed with physical 
self-regulation (PSR) regimen to aid in TMJ treat-
ment. The goal of PSR is to make patient conscious 
of their condition, also known as cognitive aware-
ness, in terms of spatial position of their mandible 
so that patient can reduce non-functional contact 
and excessive muscle activity actively to aid in 
TMD joint pain management. PSR involves pro-
prioceptive practice and relaxation techniques.9 

Treatment becomes tricky when patient’s main 
complaint is a very loud joint sound. For the majo-
rity of patients, patient’s education is the treatment 
of choice. There is no standardized treatment of 
TMJ joint sound, so healthcare practitioner must 
perform conservative treatment as treatment of 
choice through education, PSR, occlusal splint, 
and muscle exercises of the jaw. Invasive treat-
ment is rarely indicated during DDWR because of 
the many risk associated with invasive surgical 
procedure.  

When the use of ARS does not improve pain 
tolerance, healthcare workers need to consider 
two possibilities. One is that the adaptive process 
of retrodiscal tissue in inadequate in creating fi-
brotic structure to allow this tissue withstand func-
tional load. In this case, the use of ARS must be 
lengthened to provide opportunity for the structure 
to adapt. However, if pain is caused by ortho-
pedic instability, then patient may have returning 
symptoms after treatment with ARS. In this case, 
dental treatment needs to be administered so as 

to attain orthopedic stability. The treatment is sel-
dom needed, however. 

Invasive treatment can be considered when 
conservative treatment did not produce the inten-
ded result. Persistence of symptoms is one sign 
that indicates failure of ARS addressing the pro-
blem. Treatment options that can be considered 
are arthrocentesis, arthroscopy and surgical treat-
ment. Arthrocentesis is a treatment of injecting 
therapeutic substance such as hyaluronate acid 
or corticosteroid with the intention to flush away 
algogenic substance that adheres in the articular 
disc, notable the superior joint space of the ar-
ticular disc. Furthermore, the procedure also mo-
difies intracranial pressure, which relieves pain. 
The use of arthrocentesis is indicated with closed 
lock TMJ, rheumatoid arthritis or adhesion. The 
use of arthrocentesis for DDWR is seldom indi-
cated.14

 Arthroscopy treatment uses arthroscope 
to directly observe superior joint space so as to 
identify and eliminate adhesion on joint. However, 
invasive treatment often is accompanied with ele-
vated risk, such as extravasation of synovial fluid, 
facial nerve lesion, eye lesion, pre-auricular he-
matoma, intracranial perforation, and other risks. 
These risks needs to be addressed so that 
patient can receive for benefit having this treat-
ment performed that the risk.9 

It was concluded that the purpose of the 
treatment of DDWR should be to reduce intra-
capsular pain, and not necessarily returning ar-
ticular disc position to a normal position. The use 
of ARS is another non-invasive treatment modal-
ity that can be offered to DDWR’s patient so that 
the use of ARS will allow adaptive response by 
eliciting fibrotic structure on retrodiscal fossa and 
returning articular disc to a more normal position of 
disc-condyle-fossa. Variation exist regarding the 
post-treatment instruction, but most afree that the 
use of ARS should only be on a short-term basis 
to reduce the risk of a more permanent unintended 
occlusal change. Adaptive response occurs bet-
ween 8-10 weeks, and most patients experience 
relieve of pain. The lack of gold standard for the 
treatment of DDWR prompts healthcare provider 
to opt for conservative treatment before consider-
ing advancing to a more invasive procedure. 
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