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Abstract

Background: Internal derangement in temporomandibular joint (TMJ), including disc displacement without reduction
with limited mouth opening, is a common TMJ disorder. The main symptoms of closed lock are limited mouth opening
and pain in the affected TMJ. In such clinical cases, therapeutic management might be administered by physical therapy.

Cases presentation: The first case is a 65-year-old male with closed lock for whom achieving physiological range of mouth
opening was crucial due to previously planned cardiac surgery requiring intubation for general anesthesia. The second
case is a 15-year-old female looking for immediate medical help caused by restricted mouth opening and pain in TMJ,

disturbing her daily routine life.

Conclusions: In both presented cases, the range and path of mouth opening were improved. Stretching exercises are an

effective method for closed lock management.
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Introduction

The Axis | of Research Diagnostic Criteria for Temporo-
mandibular Disorders (RDC/TMD) classifies TMD into three
main groups: (1) Myofascial pain; (2) Internal derangement of
the TMJ; and (3) Arthralgia, osteoarthritis, and osteoarthro-
sis. The internal derangement occurs as disc displacement
with or without reduction. According to the RDC/TMD Axis |
Classification, disc displacement without reduction with lim-
ited opening, also known as closed lock, is classified as group
Ilb [1].

The epidemiological data point that the most common
TMD disorders are myofascial pain and TMJ derangements
with a prevalence of 45.3% and 41.1%, respectively. The in-
cidence of disc displacement without reduction with limited
opening is estimated to occur in about 5.5% of TMD patients.
Among the cases of closed lock, the anterior displacement is
the most common type witha frequency of 61.1% [2-4].

The etiology of disc displacement is not fully determined,
but there are many factors that seem to be related to this
disorder, such as anatomical factors, parafunctions, general
joint hypermobility, or trauma. The American Academy of
Orofacial Pain describes disc displacement without reduction
as an incorrect structural relationship between articular disc
and condylar head, which is maintained during mandibular
translation [5]. The displaced disc is one of the causes of
restriction of mandibular movements as it limits the condylar
translating movement [6]. The diagnosis of group llb RDC/

TMD is based on clinical findings and magnetic resonance
imaging (MRI). The clinical outcomes include painful limitation
in mouth opening (< 35 mm) with passive stretch increasing
it by an additional 4 mm or less compared to maximum
unassisted opening, contralateral excursion movements no
more than 7 mm, and/or uncorrected deviation to ipsilateral
side on mouth opening [3,7]. The MRI images reveal disc
deformation and its abnormal position within the TMJ [8,9].
However, it has been concluded that clinical diagnostic
criteria are a reliable method for group Ilb diagnosis and not
all the patients require MRI before treatment [10,11].

The therapy of closed lock focuses on relieving the pain
and normalizing the function of the masticatory system. Dif-
ferent types of methods aim to restore correct position of the
disc-condyle complex or adapt joint tissues to new anatomic
conditions. The most commonly used primary methods of Ilb
treatment are conservative protocols, e.g., pharmacothera-
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py, physical therapy, or splint therapy. Surgical methods like
arthroscopy or arthroplasty are necessary if conservative
methods fail to show any sign of improvement [12,13].

The aim of the study was to present symptomatic treat-
ment of disc displacement without reduction based on
stretching exercises, which are easy to implement in every
dental practice.

Cases Presentation

Casel

A 65-year-old male was referred from the Department of
Oral Surgery to the Department of Prosthetic Dentistry, Wro-
claw Medical University, presenting with trismus following a
long dental visit. Anamnesis revealed that two weeks before,
after the dental visit that was conducted as a preparation for
aortic aneurysm surgery, the patient experienced pain in the
left TMJ and was unable to open the mouth normally. The
patient had no history of TMD or TMJ trauma before this in-
cident. The date of cardiac surgery was postponed as the an-
esthesiologist reported difficulties with intubation in case of
the patient with restricted mouth opening. Establishing physi-
ological range of mandibular opening capacity became crucial
for conducting cardiac surgery.

Physical examination showed symptoms of disc displace-
ment without reduction with limited mouth opening (group
Ilb RDC/TMD) related to left TMJ. The TMJ was painful upon
preauricular palpation. The range of active mouth opening
was 22 mm measured with a ruler with negative result of
passive mouth opening test. The deviation of the mandible
toward the affected side was observed while opening. Lat-
eral mandibular movements were asymmetrical: left lateral
movement had physiological range, but movement toward
right side was impossible.

Manipulating the mandible in a downward and forward
direction for the reduction of an anteriorly displaced disc
brought no clinical effect. It was decided to reestablish nor-
mal range of mandible movements by exercise therapy. The
massage of masseter and temporal muscles was performed to
reduce muscle constriction induced by pain of left TMJ while
performing stretching exercises. The protocol of muscle mas-
sage included kneading and stretching of the muscles for 15
min. Later, stretching exercises were performed to increase
the mobility of the mandible by applying force to open the
patient’s mouth and overcoming the restricted active move-
ment range. Both operators’ forefingers applied force on low-
er premolars and both thumbs were lying on the upper an-
terior teeth. The stretchy movements against the resistance
were conducted for 5 min with short breaks. The stretching
exercises caused discomfort and pain in the left TMJ.

During the first visit, the achieved range of opening was
26 mm. To accelerate the results of manual therapy, the pa-
tient was instructed to perform warming of the left TMJ twice
or thrice a day and then stretching exercises on his own at
home. The second visit was scheduled for the next day. The
active range of opening movement was 25 mm, and after the
visit, it was 31 mm. Next visits were scheduled on the third,

seventh, eighth, and ninth day after the first visit. During
each visit, the same protocol was conducted and progress
in mouth opening was observed. On the ninth day, the range
of active mouth opening was 36 mm, and after the stretch-
ing therapy, it was 42 mm. The last visit was on the twen-
ty-first day since the beginning of the treatment. The patient
was able to open his mouth up to 42 mm. With this range of
mouth opening, the patient was accepted to undertake intu-
bation for cardiac surgery.

Case 2

A 15-year-old female visited the Department of Prosthetic
Dentistry, Wroclaw Medical University, complaining of pain
in the left TMJ and limited mouth opening, which appeared
suddenly one week earlier. The patient reported the presence
of clicking in the left TMJ for about half of a year before the
incident of blockade in the left joint, which appeared while
yawning.

Clinical examination revealed left disc displacement with-
out reduction with limited mouth opening (group Ilb RDC/
TMD) with the following typical symptoms: Limited mouth
opening (18 mm measured by ruler) with deviation of mandi-
ble toward left side, elimination of lateral movement toward
right side, and pain in left TMJ.

Manipulating the mandible for the reduction of an anterior-
ly displaced disc was inefficient. In order to reduce symptoms
of llb RDC/TMD, physical treatment was planned. The patient
was undergoing iontophoresis to reduce pain in left TMJ and
massage therapy to prevent muscle constriction caused by pain
while performing stretching exercises. Considering that the pa-
tients’ place of residence was far away from the clinic, just three
once-a-week physical therapy visits and one control checkup
were conducted.

First part of the therapeutic protocol was 15-min ionto-
phoresis with 2% lidocaine solution to provide analgesic effect
in left TMJ. After iontophoresis,a 10-min massage, including
kneading and stretching of masseter and temporal muscles,
was performed as preparation for stretching exercises. The
stretching exercises were conducted as in case 1.

In addition, the patient was instructed on how to perform
physical therapy at home. The patient was supposed to warm
the area of left TMJ thrice a day, in order to prepare the joint
and surrounding muscles for stretching of TMJ. After that
three exercises were to be performed. First exercise was
the same as conducted in the clinic-stretching TMJ tissues in
order to increase the range of mouth opening by using the
pressure of forefingers on lower teeth and placing thumbs on
upper teeth and applying force to open mouth wider. The aim
of the second exercise was to increase the range of lateral
movement toward right side. The patient was supposed to
roll the wine cork between the upper and lower anterior
teeth to practice lateral movements of the mandible. The last
exercise was correcting the path of abduction and adduction
of the mandible-the patient was supposed to open the mouth
along the straight line in front of the mirror.

After the consultation, the patient was advised to perform
exercises at home. Two days after the consultation, the range
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of mouth opening was 25 mm, which increased up to 30 mm
after the physical therapy. On the second physical therapy
visit, the range of mouth opening increased from 30 to 35
mm. After the third visit, the mouth opening was 37 mm.
The patient was recommended to maintain home exercise
protocol for the next four weeks after which the control visit
was set. The control visit showed that the vertical range (42
mm) and path of mandible movement were correct. Also
lateral movements were symmetrical. The patient reported
no pain in left TMJ.

Discussion

The chief complaint in presented cases was limited mouth
opening. The mouth opening range is a generally accepted
measurement of TMJ hypomobility and function. The linear
measurement between incisal edges of upper and lower cen-
tral incisors of 40 mm is a minimal range considered as physi-
ological mouth opening. Therefore, the aim of the treatment
of disc displacement without reduction is the symptomatic
improvement of the range of mandibular movement in verti-
cal and horizontal planes [14,15].

The natural course of closed lock is self-improving. Yura’s
research shows that most of the acute closed locks resolve
successfully within 12 weeks [16]. Also in cases of persistent
disc displacement, the natural course leads to increase in the
intensity of symptoms. Sato, et al. noticed that the incidence
of successful resolution was about 34% at 6 months, 50% at
12 months, and 68% at 18 months follow-up [17]. According
to Kurita, et al., just one-quarter of joints was still symptom-
atic in a 2.5-year follow-up study of natural course of closed
lock [18]. Although the llb disorders seem to be self-limiting,
sometimes it is necessary to provide patients with therapy,
leading to faster improvement of stomatognathic system
function. According to Minakuchi, et al., the improvement
in clinical symptoms of closed lock can be achieved by just
minimal treatment intervention [19]. The effects of stretching
exercises, including movements of mandible in horizontal and
vertical planes in described cases, were visible in a short time
period.

The studies of Yoshida, et al. show that stretching exercis-
es are an effective method for closed lock management com-
pared to control groups who received no treatment. The ef-
fect of mandibular condylar movement exercise (MCME) pre-
sented by Yoshida depends on the age and duration of lock-
ing-the effect of treatment was present in cases of younger
patients with acute closed lock [20,21]. Haketa, et al. stated
that exercise therapy has better clinical outcomes than splint
therapy in llb disorder management [22]. Also Nicolakis, et
al. emphasize that exercise therapy is very effective in case of
closed lock management to decrease pain and improve man-
dible range of motion [23]. However, Craane, et al.’s studies
suggested that physical therapy has no additional effect com-
pared to the natural course of closed lock [24].

The self-improvement of clinical symptoms of untreated
disc displacement without reduction with limited mouth
opening is probably a result of active adaptive reaction of TMJ
tissues. The MRI scans show that in cases of Ilb the articular

disc becomes more anteriorly displaced and shortened, while
condylar height decreases during its natural course, which
explains the significant increase in mouth-opening capacity.
The same mechanism might be responsible for the success
of the described exercises, which also lead to stretching and
remodeling of retrodiscal tissues [24-27].

Conclusions

In the presented cases significant improvements in the
range and path of mouth opening were observed. Stretching
exercises seem to be an effective symptomatic therapy
method for disc displacement without reduction with limited
mouth opening in the presented clinical cases.
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