Diagnosing and Treating

the Patient with Restricted

Mandibular Opening:
A New Approach

Abstract: Patients with a restricted mandibular opening and related pain
require a systematic process for differential diagnosis and treatment plan-
ning. This article considers the differential diagnostic process, treatment
planning, and treatment delivery for a patient seeking a second opinion
before surgery for a closed lock. A closed lock occurs when the disc in the
joint has been pulled off the head of the condyle and forward, blocking the
condyle from translating forward.

nosing and treating patients with restricted mandibular openings.
These patients generally present with both a physical and emotional
problem.1 They are frequently in pain, upset, fearful, and under considerable
stress. The dentist’s responsibility is to confirm a diagnosis and determine how
to provide temporary relief as well as to create a long-term treatment plan.
Consider the differential diagnosis:
= Trismus from infection related to a wisdom tooth?
= Trauma from a fractured jaw?
= Muscle spasm as a result of occlusal interference*
= Closed lock (the disc has been trapped in front of the condyle, pre-
venting translation and mandibular opening) (M.A. Piper, MD,
DMD, unpublished lecture material)
= Tumor in the temporomandibular joint (TMJ)
= Infection in the TMJ

O ne of the more challenging situations that dentists encounter is diag-

The patient history is essential. The dentist should ask the following
questions when attempting to diagnose a patient:
e Has the problem occurred before? Has there been previous treat-
ment? If so, what treatment was rendered and what was the outcome?
= Does the patient have wisdom teeth?
Is there a history of problems with wisdom teeth?
Has the patient had any recent head, neck, or facial trauma?
Is there a history of whiplash (such as a motor vehicle accident)?
Does the patient have a history of joint problems?
Has the patient experienced previous incidents of limited opening?
Is there a history of joint sounds, such as clicking on opening and
closing, that would indicate that the disc has been displaced but is
being recaptured in translation?
= Ifthere is a history of clicking of the jaw joint, has the sound stopped
recently, indicating that the disc is no longer being recaptured?
= Does the patient currently have pain? How long has the pain been
present?
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Learning Objectives:

After reading this article, the
reader should be able to:

= identify the cause of
restricted mandibular
opening.

= describe how to capture a
centered bite record.

= explain the laws of healthy
functional occlusion.

Compendium / April 2006 179



CE 2

180

= Do the pain and limited opening occur

simultaneously?

If the history rules out trauma, and a
panoramic x-ray indicates that the involvement
of the third molars is unlikely, the dentist can
begin to consider the potential of TMJ issues,
such as muscle spasms and/or disc displacement.

The traditional clinical method of elimi-
nating muscle spasms has been the “spray and
stretch” technique.® The clinician applies a
spray of ethyl chloride or a similar agent to the
patient’s face to attempt to break the muscle
spasms while the patient opens and closes his or
her mouth. A rapid and significant increase in
opening has been used to indicate muscle
spasm as the cause of the limited opening, as
opposed to another cause, such as a locked disc.

While the spray and stretch method often
helps, it also has 2 important limitations. First,
the ethyl chloride is being applied to the out-
side of the face, so a thick mass of tissue must
first be penetrated to affect the muscles.
Second, the duration of the “cold” is fairly
brief, limiting the dentist’s ability to determine
the status of the disc. Plus, if the spray and
stretch is effective, the clinician does not have
an immediate way to help the patient avoid
reoccurrence of the spasm (M.A. Piper, MD,
DMD, unpublished lecture material).

Another technique that has been advocat-
ed to treat closed lock is injection of a short-
acting anesthetic (such as 3% lidocaine) with-
out vasoconstrictor in the superior compart-
ment of the joint space.

The mechanism of such a procedure is sub-
ject to debate; in the author’s opinion, the local
anesthetic breaks muscle spasms that are hold-
ing the jaw closed. The approach is to insert a
27 or 30 gauge needle extraorally directly over
the TMJ. The patient is instructed to open and
close as far as possible while the practitioner
palpates the head of the condyle. The penetra-
tion and injection is accomplished slowly as the
needle advances.® Aspiration is essential to be
sure that the needle does not inject into the
vascular tissues.

The procedure sometimes works in just a
few minutes and allows considerable increase in
range of motion. If it does not work, the patient
is dismissed with instructions to apply hot and
cold packs to the area and gently attempt to
open, and to contact the practitioner either as
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Figure 1—Severely displaced disc without limited range of motion.

soon as range of motion has increased or 2 days,
whichever comes first. In the author’s opinion,
if this methodology does work, the reason is
that the local anesthetic has interrupted a mus-
cle spasm in the TMJ complex.

The only way to be certain of the position of
the disc is through magnetic resonance imaging
(MRI).” With MRI, the location of the disc is vis-
ible in 3 dimensions and from the lateral pole to
the medial pole of the condyle. This is essential
because the disc may be displaced on only the lat-
eral pole, or on both the lateral and medial poles.
In addition, the direction of displacement may be
toward either the medial or lateral poles.

While MRI is the gold standard in TMJ
disc evaluation, the time, expense, and limited
availability to obtain this imaging can present
at least a temporary barrier to the dentist. In
addition, scheduling and getting the results of
the MRI scan in less than a life-threatening sit-
uation will likely take several days, which can
be frustrating to the patient as well as the prac-
titioner. Also, once the position of the disc is
determined, it still may not give the practition-
er the information that is needed to stop the
pain and regain normal range of motion. It also
is important to note that the location of the
disc does not always relate to the amount of
mandibular opening.? Figure 1 shows the MRI
of a different patient who had a displaced and
nonrecapturing disc. It is interesting to note
that during examination, despite the fact that
the disc was severely displaced both from the
medial and lateral poles of the condyle, there
was absolutely no restriction of mandibular
movement, with maximum opening at 49 mm.*

Case Study

A 32-year-old woman presented to the
author’s office with acute myofacial pain and
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Figure 2—Opening limited to 6 mm.

restricted mandibular opening. She had suffered
3 weeks with severe pain and limited opening.
Further questioning and a patient intake form
revealed that she had suffered with chronic
head, neck, and facial pain since high school.
Her medication history indicated extended and
unsupervised use of a nonsteroidal antiinflam-
matory drug. She reported taking Advil and
Aleve several times a week for many years.
Recently they had become less effective, result-
ing in an increase in dosage and frequency. She
had been given prescriptions for cyclobenza-
prine hydrochloride as a muscle relaxant,
diazepam as a tranquilizer, and oxycodone HCI
as a pain reliever. However, this combination
was providing limited relief and the patient was
growing concerned with the drug regimen, espe-
cially because there was no defined end point.
The patient’s general dentist referred her to
a second dentist with more experience with TMJ
dysfunction, who performed a spray and stretch
procedure that did not relieve the acute pain or
increase her opening. As a result she was referred
to an oral surgeon for further evaluation. The
oral surgeon was in the process of scheduling
joint surgery, although the patient was not clear
at the time of the visit to the author’s office as to
the specific nature of the proposed procedure.
The patient arrived at the office unable to
open her teeth more than 6 mm from upper to
lower incisal edges (Figure 2). In addition, she
rated her acute pain on the visual analogue
scale (VAS) as 6 of 10. She was frightened by
the idea of jaw surgery and visibly stressed.
There was significant pain during palpation
of the jaw structures and muscles of mastica-
tion, indicting a potential TMJ disorder.”® In
addition, occlusal examination revealed first
contact on the right side and then the teeth
had to shift forward and to the right for maxi-
mal intercuspation. Because of the muscle

Vol. 27, No. 4

spasms and restricted mandibular opening this
occlusal relationship was noted, but was not
considered to be definitive. The jaw joints were
clearly destabilized by the unbalanced occlu-
sion at maximal intercuspal position of the
teeth, so the muscles were forced to stabilize
the jaw joint.* Because this occurs 3,000+
times a day when a person swallows and chews
food, it can overwork the muscles, causing
spasms** and pain both in the muscles and the
jaw structures that can radiate and refer to dif-
ferent parts of the head, neck, and face.

Because the author did not know the cause
of the pain and limitation in range of motion,
it was decided to attempt to deprogram the
muscles. The objective was to determine if the
limited opening was the result of muscle
spasms as opposed to a displaced disc or other
anatomic aberration that was blocking mandi-
bular translation.*

The challenge is that the muscles will not
relax until the condyles are centered, but the
condyles cannot center if the muscles will not
relax to their full resting length.* This conun-
drum becomes a barrier to correct diagnosis and
treatment. In addition, attempting to forcibly
push the mandible to a more centered position
is likely to induce a reflexive push back that
will defeat the purpose of centering the
condyles. For this reason, the author elected to
use a device to assist in the process.

There is a long history of assisted depro-
gramming in the dental literature, from the leaf
gauge* first described in the 1930s, to custom
deprogrammers as described by Neff* and
Dawson,*® the Aqualizer?, Lucia Jig®, the Kois
laboratory fabricated deprogrammer, and the
ubiquitous doctor’s tongue blade to the Best-
Bite Discluder® invented by the author.

The discluder is a prefabricated, “one size
fits all” device that is customized chairside.
With the 8 degree incisal table of the device
acting as a fulcrum and guide and the muscles
acting as the force, the discluder simultaneously
prohibits occlusal interference and assists the
condyles to seat up into a centered position,
which allows the muscles to relax.”” If the limit-
ed opening and pain is caused by muscle spasms,
this will relax the muscles and allow increased

aJamar Industries, www.aqualizer.com;(800) 435-7863
Pankey Institute, Key Biscayne, FL 33149; (800) 4-PANKEY
Best-Bite, www.Best-Bite.com; (888) THJ-SEEK
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Figure 3—Best-Bite fitted to patient with polyvinylsiloxane.

opening quickly as well as relieve acute pain.* If
the problem is related to the disc, there would
be no significant change in range of motion.
Figure 3 shows the Best-Bite device relined with
impression material being fitted to the patient
despite the limited opening. The patient was
instructed to gently tap her teeth against the
device to the best of her ability. The author
occasionally assisted her in gentle tapping.
Figures 4 through 7 are sequential photographs

that were taken over a period of 14 minutes. By
the end of this period, the patient had improved
to 39 mm of inter-incisal opening, and the acute
pain was reduced on the VAS scale to 0. This
demonstrated that the limited opening was in
fact the result of muscles rather than disc
derangement. Though disc derangement was
present as well, it was not the cause of the
restricted mandibular opening, and invasive
procedures were contraindicated. The final
diagnosis was occlusal muscle pain and limited
range of opening caused by muscle spasms, sec-
ondary to a conflict between the teeth and the
jaw joints. In addition to the immediate relief,
the patient’s experience with the discluder
demonstrated that occlusal treatment (bite
splint, equilibration, or restorative care) would
provide long-term drug-free treatment.

At this point the patient’s muscles were
relaxed and her condyles were able to center. A
surface electromyography (SEMG) verifies the

Figures 4 through 7—Photograph taken approximately every 3 minutes during 14 minutes of deprogramming.
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Figure 8—sEMG surface electromyograph before and after
deprogramming surface.

Figure 10—Facebow is recorded.

muscle activity before and after 5 minutes of
deprogramming with the discluder (Figure 8).
To verify that the joints were centered and
there was no longer any muscle bracing, the jaw
joints were loaded by pushing up at the angle of
the mandible, using a technique described by
Dawson,* with no pain. This indicated that the
joints were centered and free of muscle splint-
ing.”® A bite record was taken in that unbraced
position, and alginate impressions were taken.
A facebow was captured with the Whipmix
9185 Facebow? (Figure 9) and the study models
were mounted on the Whipmix 4600 Arti-

“Whip Mix Corporation, Louisville, KY 40217; (800) 626-5651
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culator? (Figure 10) to determine the best tech-

nique to create a coincidence of the patient’s

centered jaw position and their maximum inter-
cuspated occlusion. The patient was given the

Best-Bite Discluder to use at home as a short-

term rescue device if the pain returned or if

there was any hint of the muscles going back
into spasm while a treatment plan was devel-
oped and the next visit was scheduled.

The patient was instructed to use the de-
vice for temporary relief of any pain or at the
first sign of muscle cramping during the day
with gentle tapping until the pain completely
went away plus 1 more minute to be sure that
the muscle spasm was fully relieved. In addi-
tion, the patient was instructed to use the dis-
cluder with gentle tapping for 10 minutes be-
fore bed as well as for 10 minutes on awakening
for muscle release.

A trial equilibration on the mounted mod-
els indicated that an ideal result could be ac-
complished while removing an acceptable
amount of tooth structure. The objective was
to create a coincidence of centered condyles
with full intercuspation of the teeth, as well as
anterior and canine guidance.* Because true
centric relation requires the discs to be normal
(and this patient does not and never will have
normal discs), the patient was actually in
adapted centric posture® as defined by Dawson
to indicate that the condyles are in a centered
position and unbraced by muscles with full
intercuspation of the teeth.

This procedure of equilibrating the pa-
tient’s teeth does 3 important things:

1. It optimizes the forces on the teeth and sup-
porting structures so that the potential for
dental damage is minimized. It directs the
vertical closing forces generated by the jaw
muscles down the long axis of the posterior
teeth as much as possible. This is critical
because the posterior teeth are closest to
the jaw joints (fulcrum) and therefore sub-
ject to the heaviest loads. At the same time,
it directs the nonaxial forces when the per-
son bites side to side as far as possible from
the fulcrum where the forces are weakest
(anterior and canine guidance).

2. The procedure reduces muscle activity and
thereby the forces on the jaw joints to
reduce pressures on the joints and disc to
minimize damage going forward.”

Compendium / April 2006

CE 2

183



184

Figure 11—Case mounted on articulator with Best-Bite and pos-
terior bite records.

Figure 13—Occlusal contacts after equilibration.

3. By reducing muscle activity, the procedure
reduces pain that is caused by or stimulated
by muscles.”

The patient was treated over 4 visits by
deprogramming the muscles and centering the
jaw joints with the discluding device. First the
patient’s muscles were deprogrammed to allow
the jaw joints to center in the fossa. Then the
patient bit on Madam Butterfly® marking rib-
bon to create contact marks with the joints in
the critical centered position. Any marks that
identify premature and nonaxial loading on the
posterior teeth were removed and then the
remaining marks that were on cusp tips and
fossa or marginal ridges were fine-tuned to cre-
ate equal and simultaneous pressure on as many
of the posterior teeth as possible.

¢Almore International, Inc, Portland, OR 97296; (800) 547-1511
"Midwest Dental Equipment and Supply, Wichita Falls, TX 76301; (800)
766-2025
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Figure 12—Occlusal contacts before equilibration.

Figure 14—Full range of motion restored.

After 2 or 3 recordings with the marking rib-
bon, the jaw sliding is likely to reengage the mus-
cles, so the discluding device is used again for 30
seconds to re-center the jaws and relax the mus-
cles to ensure that adjustments are being made in
the centered jaw position. For this case, Midwest'
1157 rounded end carbide burs were used for the
equilibration process. Several visits are allocated
for this process because the teeth will rebound
after adjustments to equalize pressures, the mus-
cles will adapt to the new occlusal relationships,
and the process of adjusting the bite is fatiguing
for the patient (Figures 11 through 13).

At the time of her fourth visit, the patient
presented an MRI study of the TMJs (Figures 14
and 15). These images clearly demonstrate that
there is a lateral pole disc displacement that was
recaptured in translation (Figure 16), but the
deprogramming conclusively proved that the
displaced disc was not the cause of the restrict-
ed range of motion. That is why it is so critical
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Figure 15—Jaw closed, disc displaced.

Figure 16—Jaw open, disc recaptured.

to not confuse “cause” (that the displaced disc
was the cause of the restricted mandibular
movement) and “condition” (that there was a
simultaneously displaced disc, that will in fact
never be recaptured, and a muscle spasm that
caused pain and limited range of motion).

Conclusion

This case highlights several important
points. First and foremost, long-term use of non-
steroidal anti-inflammatory medications is nei-
ther always effective nor safe to manage pain.
Second, a complete diagnosis must always be
made before treatment is rendered. Surgery for
this patient would not have in any way addressed
the muscle spasm long-term, and the surgical
trauma might well have made the situation much
worse. Third, muscle spasm should always be sus-
pected as a contributor to restricted range of
motion of the jaw joints, as well as head, neck,
and facial pain, and the simple and well-docu-
mented process of deprogramming should always
be tried before more invasive procedures are
attempted. Finally, displaced joints do not always
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cause restricted movements and pain® and con-
versely restricted movements are not always an
indication of joint damage and disc displacement.
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The differential diagnoses of

restricted mandible opening

include:

a. trauma from a fractured jaw.

b. muscle spasm as a result of
occlusal interference.

c. closed lock.

d. all of the above

The “spray and stretch” tech-

nique is the traditional clinical

method of:

a. relaxing the muscles.

b. centering the jaw joints.

c. eliminating muscle spasm.

d. capturing an open bite
record.

The only method to be certain

of the position of the disc is

through:

a. palpation via the external
auditory meatus.

b. temporomandibular joint
(TMJ) tomogram.

C. magnetic resonance imaging
(MRI).

d. joint sounds.

In this case, the jaw joints were
clearly destabilized by:
a. the shape of the condyle.

b. the development of the skull.

c. the unbalanced occlusion at
maximal intercuspal position
of the teeth.

d. the muscles.

Pain both in the muscles and
the jaw structures:

a. is just over the jaws joints.
b. s justin the teeth.

c. isjust in the facial region.
d. can radiate and refer.

With the 8 degree incisal table

of the discluder acting as a ful-

crum and guide, and the mus-

cles acting as a force:

a. occlusal interferences are
prohibited.

b. condyles are assisted to seat
up into a centered position.

c. muscles relax.

d. all of the above

In this case, limited opening was
in fact the result of:

a. ajoint derangement.

b. muscles.

C. previous surgery.

d. anticipated surgery.

Please see tester form on page xx.

8.

10.

The procedure of equilibrating

the patient’s teeth directs the

vertical forces generated by the

jaw muscles:

a. down the long axis of the pos-
terior teeth as far as possible.

b. down the short axis of the
posterior teeth as far as
possible.

c. down the long axis of the an-
terior teeth as far as possible.

d. down the short axis of the an-
terior teeth as far as possible.

Equilibrating the teeth directs
the nonaxial forces when the
person bites side to side:

a. as far as possible from the
fulcrum where the forces
are weakest.

b. as far as possible from the
fulcrum where the forces
are greatest.

c. as close to the fulcrum as
possible.

d. directly on the fulcrum.

Displaced joints:

a. always cause pain.

b. never cause pain.

c. do not always cause restrict-
ed movements and pain.

d. displace laterally only.
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