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Abstract
Temporomandibular joint derangement is a common disorder of the stomatognathic system. One type of these 
disorders is disc displacement without reduction with limited mouth opening, characterized by pain in affected 
TMJ and a decreased range of mouth opening. The natural course of closed lock is self-limiting. However, if there 
is no significant improvement after 12 weeks of following natural course of disc displacement without reduction, 
this is an indication that the therapy should be implemented. The article presents a review of the most common-
ly applied methods of basic conservative closed lock treatment. The most commonly applied methods of closed 
lock conservative management are: education and counseling, mandibular manipulation, splint therapy, exercise 
therapy and pharmacotherapy. The first choice method of treatment should be minimally invasive. The surgical 
management should be considered after unsuccessful conservative therapy. All presented methods of closed lock 
treatment seem to be effective in decreasing pain and reestablishing physiological range of motion (Adv Clin Exp 
Med 2015, 24, 4, 731–735).
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Internal derangement in temporomandibular 
joint (TMJ) is a  common dysfunction of the sto-
matognathic system. According to classification of 
Research Diagnostic Criteria for TMD there are 
3  main types of internal TMJ derangement: disc 
displacement with reduction and disc displace-
ment without reduction with or without limited 
mouth opening. The prevalence of disc displace-
ment is about 41% in TMD patients. The most 
common type is disc displacement with reduction 
characterized by clicking in the temporomandib-
ular joint. In about 5% of cases the disc displace-
ment without reduction with limited mouth open-
ing is observed. The main symptoms of closed lock 
are pain in affected joint and decreased range of 
mouth opening (≤ 35 mm), which deteriorate the 
function of the stomatognathic system and force 
the patient to look for professional help [1–3].

The symptoms of closed lock are usually re-
lated to disc displacement without reduction. The 
etiology of disc displacement is not clear, but there 

are a  few possible reasons playing a  key role in 
changes of the TMJ structure, such as parafunc-
tions (e.g. bruxism), anatomical factors, trauma 
or general hypermobility of the joints [4–7]. In 
the majority of cases the disc is displaced anteri-
orly, blocking mechanically translating movement 
of the condyle, resulting in restricted mouth open-
ing. In addition the bilaminar zone becomes over-
loaded by direct contact with the condyle, which is 
the main reason of pain in the TMJ [8].

It has been stated that the natural course of 
disc displacement without reduction is self-lim-
iting. Significant improvement of clinical symp-
toms of closed lock is observed in 75% of patients 
in a 2.5 year follow-up. The MRI scans reveal per-
manently displaced and deformed disc in untreat-
ed closed lock patients. The reduction of restric-
tion of mouth opening and pain is most probably 
caused by active adaptation to new structural sit-
uation in TMJ [9–11]. Though anterior disc dis-
placement without reduction is a  self-limiting, 
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benign condition, it is also well-known that in-
ternal derangement in TMJ may lead to osteoar-
throsis [12]. Accordingly, if there is no significant 
improvement after 12 weeks of following natural 
course of disc displacement without reduction, 
treatment should be implemented. The initially 
applied therapy should be minimally invasive. The 
surgical methods of treatment should be consid-
ered after 6  months of unsuccessful conservative 
management [13–15]. 

Conservative Therapy  
of Closed Lock 
Education and Counseling
As the natural course of closed lock is self-lim-

iting, some authors recommend just education and 
counseling. It is important to explain the mecha-
nism of disc displacement and the negative effects 
of parafunctions on the stomatognatic system, es-
pecially the TMJ. The recommended self-care pro-
tocol might include thermotherapy (cold or warm 
packs), soft food diet and gentle mouth-opening 
exercises in the initial period of locking. Accord-
ing to Minakuchi et al. and Craane et al. there is 
no significant difference in outcomes of self-care 
protocol, pharmacotherapy, splint therapy vs. no 
treatment, which might indicate that conducting 
treatment in closed lock patients is not necessary 
[16, 17].

Mandibular Manipulation
The aim of mandibular manipulation is to re-

capture a  displaced disc. The common technique 
for mandibular manipulation is pulling the con-
dyle of the affected side downward and forward in 
order to locate the condyle on the anteriorly dis-
placed disc. Usually the operator’s thumb is placed 
on occlusal surfaces of lower molars on the af-
fected side and the rest of the fingers are cover-
ing the external surface of mandible. The other 
operator’s hand is placed in temporal area to sta-
bilize patients head [18, 19]. According to Foster 
et al. this mandibular manipulation should be ap-
plied to all patients with symptoms of closed lock 
[20]. It is difficult to predict the therapeutic effect 
of this method as it depends not on the duration 
of locking, but rather on the stage of internal de-
rangement. In cases of disc deformation manipu-
lation brings no improvement. Kurita et al. report-
ed that in 9% of cases, closed locked disc could be 
reduced by manipulation technique. If the pro-
cedure is performed under general anesthesia in 
the presence of muscle relaxants the percentage of 

successful outcomes rises up to 42% [19]. It was re-
ported by Chiba et al. that the successful mandib-
ular manipulation prevents progressive changes 
in the TMJ [21]. However, some authors question 
mandibular manipulation as an effective method 
of disc displacement without reduction treatment 
as it is not effective in most of the closed lock cases 
[22]. In cases of successful disc recapturing by ma-
nipulation technique, it was already recommended 
by Farrar that the occlusal splint should be applied 
immediately for the retention of the condyle-disc 
position [23].

The disc recapturing might be achieved not 
just by mandibular manipulation performed by 
the professional operator, but also by active repo-
sitioning of the disc done by the patient. The pro-
tocol of active manipulation described by Oke-
son consists of few mandibular movements: lateral 
movement from central occlusal position towards 
non-affected side, wide mouth opening and final-
ly, closing the mouth to previous lateral position. 
The protocol can be repeated few times during one 
visit. According to Pihut et al. the unlocking of the 
TMJ disc can be achieved in 71.8% of patients who 
performed active recapturing exercises. After suc-
cessful unlocking it is recommended that the pa-
tient is provided with an anterior repositioning 
splint in order to eliminate acoustic symptoms in 
TMJ [24]. 

Splint Therapy
The presence of any occlusal appliance leads 

to stress reduction in the temporomandibular joint 
secondary to change in the position of the man-
dible and decreased muscle activity. There are  
3 types of occlusal appliances commonly used in 
the therapy of displaced disc without reduction: 
stabilization, distraction and anterior reposition-
ing splints.

Stabilization splint slightly increases the verti-
cal occlusal dimension. The occlusal contacts are 
present bilaterally on the flat surface of the splint. 
According to many authors, stabilization splint 
leads to a  significant reduction of symptoms of 
closed lock [25, 26]. The distraction splint pro-
vides greater articular stress release. The occlusal 
contacts are located mostly in the posterior part of 
the splint. Both splints cause distraction in TMJ, 
but in the case of distraction splint this effect is in-
tensified. Schmitter et al. reported that stabiliza-
tion splint seems to be more effective than distrac-
tion splint in closed lock therapy [27]. The result 
of splint therapy is achieved not by improving the 
disc position, but is strongly related to the basic 
decoupling of neuromuscular reflex mechanism 
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and reduction of TMJ stress [28, 29]. The recom-
mended time of splint usage, regardless type of 
the splint, is day and night, excluding the meal-
times and teeth brushing [28]. However, Haketa  
et al. recommended wearing a  stabilization splint 
to closed lock patients just during the night rest 
[25]. Stiesch-Scholz et al. concluded that stabiliza-
tion splint therapy is an efficient method of closed 
lock treatment. In that study the significant im-
provement of clinical outcomes was present in 
92.7% of patients [30]. Other authors have re-
ported less spectacular results [31, 32]. Accord-
ing to Lundh et al. the therapeutic effect of flat 
occlusal splints was observed in 32% of patients. 
The same authors presented evidence that there 
is no significant difference between outcomes of 
flat splint therapy and nontreatment group of pa-
tients [33].

The aim of anterior repositioning splint is to 
reestablish physiological disc-condyle relationship. 
However, the stability of disc recapturing depends 
on the range of disc displacement and the stage of 
internal dearangement in TMJ. In cases of persis-
tent closed lock protrusive occlusal splint does not 
lead to recapturing the disc, but has a pain-reliev-
ing effect [34, 35].

Exercise Therapy
One of the methods of physical therapy in cas-

es of anterior displacement of the disc without re-
duction is exercise therapy, including active and 
passive movements of the mandible. Active exer-
cises are used to correct the mouth opening path. 
Passive exercises improve mouth opening range 
[36]. According to Nicolakis et al., exercise thera-
py reduces pain in 80% of cases and improves the 
range of motion in 75% of closed lock patients. 
Those results indicate that exercise therapy is sig-
nificantly more effective than no therapy [37]. 

The protocol of Mandibular Condylar Move-
ment Exercise (MCME) presented by Yoshida  H  
et al. seems to be easy to perform in every day clin-
ical practice and as a  home exercise for patients. 
It should be repeated 8  times per day. The first 
part of the exercise consists of active movements, 
which are repeated during a 10-min period: later-
al motion towards right and left side, protrusion 
and wide mouth opening. The second part of the 
MCME is the passive exercise – opening mouth by 
pushing simultaneously the thumb against the up-
per anterior teeth and forefinger against the lower 
anterior teeth. It was reported that this algorithm 
of exercise therapy significantly increases the 
range of mouth opening in closed lock cases. Al-
so the protrusion and lateral movements improve 
after performing MCME. In addition, it was stated 

that the effectiveness of that therapy depends on 
the age and duration of locking [38, 39]. 

Similar stretching exercise was conducted in 
research of Haketa et al. Closed lock patients per-
formed manual jaw opening exercise set 4  times 
per day during 8-week therapy. The single set in-
cluded 3 cycles of stretching, each cycle lasted 30 s.  
The effect of this exercise therapy on mouth-open-
ing range was significantly better than occlusal 
splint usage. The reason for the increased range of 
motion was due to the stretching of the posterior 
disc attachment leading to more anterior disc lo-
cation [25].

The research of Muhtaroğullari et al. was based 
on the performed exercise therapy with the simul-
taneous use of a  stabilization splint in those cas-
es where manual manipulation of anteriorly dis-
placed disc failed. The splint was worn day and 
night, excluding the mealtimes. The stretching ex-
ercises – opening mouth and lateral movements 
were performed 5  times per day for 5 min. After 
a 6-month period of treatment all patients report-
ed a beneficial effect of the therapy. However, the 
MRI showed that this success is not related to im-
proved TMJ morphology [40].

Pharmacotherapy
The most commonly used medicaments in 

management of anterior disc displacement with-
out reduction are non-steroidal anti-inflammatory 
drugs (NSAIDS), which have an anti-inflammato-
ry and analgesic effect [29]. Schiffman et al. rec-
ommended ibuprofen in a dose of 800 mg, 3 times 
per day up to 6 weeks of treatment [14]. Minaku-
chi et al. used diclofenac sodium in doses of 25 mg, 
3 times per day up to 8 weeks. Moreover, Minaku-
chi et al. emphasized the need of an anti-gastric ul-
cer medication during NSAIDS therapy [16]. In cas-
es of marked muscle tension muscle relaxants might 
be prescribed for the initial 1–2 weeks of treatment. 
The medication used can be cyclobenzaprine in 
dose of 10 mg, once a day, at bedtime [14].

Conclusions
The anterior disc displacement without reduc-

tion is a benign, self-limiting condition. As the first 
step of treatment the mandibular manipulation is 
advised in order to recapture the displaced disc. 
In cases of successful mandibular manipulation, 
the patient should be provided with occlusal ap-
pliance. If mandibular manipulation fails, the pa-
tient should be educated about the TMJ condition. 
At that time performing conservative treatment is 
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not necessary, as the clinical symptoms of closed 
lock usually decrease in time. In cases of lack of 
self-improvement, any means of conservative treat-
ment should be applied. According to the clinical 

experience of authors, exercise therapy in addi-
tion to education and counseling are considered the 
most efficient methods of anterior disc displace-
ment without reduction conservative therapy.
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