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ABSTRACT

Osteopaths use muscle energy techniques (MET) to reduce pain, to increase muscle
length and to increase joint range of motion . Few investigations have focused on
applications of MET and to date the temporomandibular joint (TMJ) has been completely
overlooked. This study aimed to determine the effect of a specific MET technique and
therapeutic jaw exercises on pain of the temporomandibular region. This study
investigated whether changes occurred immediately after application of the treatment
protocol and if those changes were maintained over the following thirty minutes and one
week later. Twenty one subjects with an inter-incisal range of mouth opening of less than
or equal to 40mm were randomly assigned to either a TMJ exercis€ group, MET group or
to a control group. Participants underwent either a specific’isometric MET to the muscles
of mandibular elevation, therapeutic jaw exercises-or'teceived no treatment at all. Visual
Analogue Scales were used to measure perceived pain and were recorded before and after
either intervention. Initially post treattent pain scores increased in those persons who
participated in the TMJ exercises. “Adl other pain scores decreased following treatment
however these changes werenot statistically significant. The results of this study indicted
that further investigation into the effects of both MET and TMJ exercises on pain is
required and to allow the full effectiveness of MET and TMJ exercises to be explored the

need to conduct research on purely symptomatic patients is vital.
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INTRODUCTION

Temporomandibular disorders (TMD) have a wide range of symptoms including
restricted range of mouth opening, locking, clicking, headaches and commonly joint and
muscle pain'. TMD accounts for a large portion of non dental pain in the oro-facial
region, with pain being one of the most frequently presenting symptoms', usually
involving the muscles of mastication (temporalis, masseter and the medial and lateral
ptyergoids), the pre auricular area and /or the temporomandibular joint. As this pain may
be aggravated by yawning or chewing it is considered to have a remarkably detrimental
effect on ones’ quality of life and is considered to be a pathological-clinical symptom that
is representative of TMD?. Pain is primarily-produced a§ a.result of direct or indirect
macro or micro trauma to a specific group, of tissues, such as the joint capsule, muscle,
ligament or connective tissue and prelonged paimiand guarding can result in shortening
and restricted motion of articular.and softitissue structures®(e.g. the temporomandibular
joint (TMJ) capsule, muscles of mastication etc). It is anticipated that between 85 to 90
percent of the population will demonstrate one or more of the symptoms of TMD in their
lifetime* with five to six petcent of the population reporting clinically significant TMD

related jaw pain’.

Current treatment of TMD includes pharmacological intervention, behaviour
modification, nutritional counseling, occlusal therapy, physical therapy, orthodontics,
prosthetics, orthotics and surgery. No single drug has been proved to be effective for all
cases of TMD and consequently practitioners should be aware of the different families of

drugs including non-steroidal anti inflammatory medication, opiates, muscle relaxants,



tranquillisers and anti depressants’. Occlusal therapy is the most common form of
treatment and has been shown clinically to be effective in approximately 70% of
patients’. Behavioural therapy aims to modify persistent habits, such as grinding the teeth
or unnecessarily clenching the jaw, via counseling, biofeedback, hypnosis and relaxation
therapy. Physical therapy aims to restore normal mandibular function, relieve pain and
prevent recurrence through a number of physical techniques™. It is often used in
conjunction with other treatment modalities and for post surgical rehabilitation®” .
Physical therapy can be a useful form of treatment to allow the proper function of the
orofacial musculoskeletal complex’. A range of surgical procedures are used to treat
approximately 5% of patients suffering from TMD, and it is generally preferred that the
patient undergoes a period of non-surgical tréatment before resorting to surgery’. Overall
treated patients reported statistically and clinically, significant symptom improvement
when compared to untreated patients’.\ Nori=surgical treatments continue to be the most
effective way of managing over 80% of patients®. Considering the complexity of TMD,

certain patients may benefit fromymere than one treatment modality at any one time.

Muscle energy techniques (MET) were introduced to osteopathy in 1958°, and are used to
treat muscles with excessive tension, which limit joint motion and cause pain.
Greenman' states that MET can be used to lengthen a shortened, contractured or spastic
muscle; to strengthen a physiologically weakened muscle; to reduce localised odema and
to relieve passive congestion. However, treatment of the TMJ using MET has been
limited in its documentation, although it may have a beneficial outcome on the pain

frequently encountered in TMD. MET may prove to be useful for reducing the tension in



the jaw muscles, improving joint motion and subsequently reducing pain, be it localised
or referred to the face and head. Royder'' states that osteopathic treatment, including
MET, is of considerable value in the resolution of the musculoskeletal component of
temporomandibular joint pain and dysfunction. As MET works on both the joint (TMJ)
and the muscles of mastication (mainly the temporalis and masseter) it is considered to be
appropriate for treating both the limitation of mouth opening and the muscular
component (strain and/or hypertonicity) of TMD’. If MET treatment of the TMJ can be
shown to improve functional ability, then it must be considered as a valid treatment

approach for temporomandibular pain and dysfunction.

TMIJ exercises are of great value in the treatment of TMDsand can be helpful after the
acute symptoms have been relieved'”. (Stretching exercises are designed to increase the
range of motion of the mandible. The purpose of exercises for the masticatory system are
(1) to achieve relaxation of tense muscles,(2) to retain coordination and rhythmic muscle
function, (3) to increase mandibular range of motion (isotonic exercises) (4) to increase

. . A 13
muscular strength (isometric, exetcises) .

The Golgi tendon receptors play an important role in both MET and TMJ exercises. Such
activity stimulates the muscle spindles and Golgi tendon organs reducing excessive
activity'*. Stretching of the muscle fibers stimulates the Golgi tendon receptors, which
have an inhibitory influence on muscle tension, leading to muscle relaxation'. The
principle is based on the theory that when a muscle is actively contracted, its antagonists

are reflexly relaxed''. Therefore, opening the mouth against resistance is inclined to relax
y P g g



contracted elevator muscles and vice versa for opening muscles''. The fact that physical
therapy is non-invasive and does not appear to be fraught with irreversible changes
makes it a very applicable modality in the area of clinical TMJ dysfunction

managementl6.

The aims of this investigation were to determine if a specific isometric muscle energy
technique and therapeutic jaw exercises focused on the temporomandibular joint (TMJ)
and the muscles of mandibular elevation decreased pain of the temporomandibular joint
region and to see if these changes were maintained over a period of 30 minutes and one

week later.

MATERIALS AND METHODS

Subjects

Twenty one volunteer subjects (14 female, 7 male, age: 26.14 + 10.41 years) with an
inter-incisal range of opening ofi\less than or equal to 40mm, were recruited from the
student population at Victoria University. Participants were excluded if they had been
previously diagnosed with a systemic arthropathy such as rheumatoid arthritis, or
malignant tumors of the face or jaw. Those with a previous history of jaw or TMJ surgery
or fracture as well as those that had undergone dental/orthodontic treatment in the past
seven days'"'® were also excluded. All volunteers provided informed consent and the

Victoria University Human Research Ethics Committee had approved the study.

Procedure



All treatment and data collection occurred at the Victoria University Student Osteopathic
Clinic. Inter-incisal range of jaw opening was measured to ensure participants had a
range of opening of less than 40mm, not including the degree of overlap between the teeth

14192021 “The inter-incisal measurement was taken with a

when in the closed position
transparent plastic ruler as the participant actively opened his/her mouth to the maximum
possible distance. The distance between the edges of the upper central incisors, and the

L . . . . 14,19,20,21
lower central incisors was determined as the inter-incisor range of opening . Th

e
participants were randomly allocated via computer algorithm to three groups, (i.e. group
A — therapeutic jaw exercises, group B — MET intervention, group C — control). Each

group had an equal number of participants. Group A ands\Bureceived treatment as

described below. Group C, the control group, reeeived nestherapeutic intervention.

A Visual Analogue Scale (VAS) Was administered prior to the intervention”. The VAS
was used to determine the participants’” own perception of pain. A VAS was administered
immediately after and 30 minutes”following the intervention and one week post
intervention. Pain is a subjective measure and one patient may perceive pain very
differently to another. A visual analogue scale (VAS) is a simple and effective method
for the measurement of pain”. The VAS can be used as a comparative measure of pain
intensity in one patient on separate occasions™ and is useful for evaluating treatment

22
outcomes™.

The therapeutic jaw exercises, applied to group A, used in this study included stretching,

guided opening and closing movements and manual opening of the jaw™~°. At the start



of the treatment period the treating practitioner gave all participants a presentation and
practical demonstration of the exercise program. Participants used a clenched fist under
the jaw to provide resistance to opening. Participants used their fingers to hold lower
teeth and resisted closing the mouth. Using a clenched fist held on the side of the jaw, the
participants resisted side movement (lateral excursion). By placing the thumb on the top
row of teeth and index finger on lower teeth the participants actively stretched the mouth
open. All movements were held for a couple of seconds. All movements were repeated 10
times to complete one set. Five sets were required for each movement. This regime
occurred once.

(Insert figure 1 here of tmj exercises)

The treating practitioner instructed the participant to ensureithat the force of contraction
was approximately 20% of their total effort and waswnot excessive or likely to cause pain

or muscle soreness.

The MET technique, applied to,group B, used in this study involved the treating
practitioner placing gloved thumbs on the lower molars on both sides of the participant’s
jaw, whilst the participant lay supine with the mouth open’. The participant was asked to
attempt closing the jaw using 20% of their total effort as the practitioner provided an
equal resistance with the thumbs, so that no movement occurred. The treating practitioner
instructed the participant to ensure that the force of contraction was approximately 20%
of their total effort and was not excessive or likely to cause pain or muscle soreness.
After a five second contraction, the participant relaxed the jaw muscles, and then the

practitioner gently opened the jaw to the maximal distance possible and the participant



was again asked to attempt closing the jaw using 20% of their total effort. This contract-

relax procedure was repeated five times.
(Insert fig 2 here of MET)

Group C, the non-intervention group had measurements of jaw opening taken. A VAS
was taken immediately after the initial range of motion was measured. Participants were
asked to lie on a treatment table, in a comfortable position. The mouth was reopened and
measured and a second VAS was taken two minutes later. The mouth was opened again
5, 10, 20 and 30 minutes later. A final VAS reading was taken immediately after 30

minutes. One week later another VAS was taken.

Statistics

All results are reported as means and standard, deviations. All statistical calculations were
performed using SPSS version 12.0.” A«epeated measures split plot ANOVA was used to
detect any differences in VAS scores/(perceived pain) within the subjects over the four
time intervals (pre test, 0, 30 minutes and one week post) and between the subjects to
determine any differences amongst the interventions. Post Hoc analysis using one way
ANOVA to determine where the differences occurred was conducted. Measures of effect

are reported as ° and p was set at < 0.05.

RESULTS



It was observed that there was a significant mean difference in pain over time for all
participants (F=4.108, p=0.011, 1°=0.0186). In addition to this it was observed that there
was a significant mean difference in pain over time when group variations had been
accounted for (F=3.797, p=0.003, 1°=0.297). This is demonstrated in figure 3, which
showed that perceived pain decreased over time for the MET group and remained
relatively unchanged for the TMJ exercise and controls groups. It should also be noted
that there is an immediate increase in pain post treatment within the TMJ exercise group.
(Insert figure 3 here.)

The VAS readings showed a considerable increase between the pre test value of 1.17 +
0.87 mm to 2.77 £ 1.96 mm immediately post treatment for the "I MJ exercise group. The
MET group demonstrated a decrease in VAS readings from 0.84 + 1.72 mm pre test to
0.30 £ 0.60 mm. Thirty minutes post treatment.V'AS readings decreased for both the
intervention groups. The 30 minate, post treatment VAS reading for the TMJ exercise
group was 1.17 £ 0.98 mm and 0.23 %,0:29 mm for the MET group. Seven days post
intervention both treatment groups ‘again showed decreased VAS readings with the TMJ
exercise group dropping to 0.80. £ 1.06 mm and the MET group to 0.00 + 0.00 mm. The

differences between the groups were significant (F=6.546, p=0.007, °=0.421).

A one way ANOVA with planned post hoc analysis showed a significant difference
between the means for the TMJ exercise group (F=3.227, p=0.040, n*=0.287). Post hoc
analysis revealed that this significant difference lied between the scores immediately post
treatment and the scores one week post. Both the MET and control groups showed no

significant differences in pain levels over time.
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The mean range of VAS scores for pre test was 0.27 £ 1.16 mm for subjects in the control
group with no change after two minutes. At thirty minutes the VAS reading for the
control group increased marginally to 0.31 + 0.43 mm. At the seven day following up

VAS readings for the control group dropped slightly to 0.24 + 0.35 mm.

DISCUSSION

The results of this study demonstrate that the application of a specific isometric muscle
energy technique to the muscles of mastication does not significantly decrease perceived
pain in persons with restricted jaw movement. This supports the findings of Freshwater
and Gosling”, however differs from(those of Royder'', which stated that MET is
considered valuable in the resolution of ‘muscle spasms, myositis and pain of the
temporomandibular region. The findings of this study did not support the work of several
authors who state MET can reduce pain and is an effective way of relieving pain that

12,28,29 T EPB
“>7”. A number of possibilities can account for these

originates in tense musculature
differences. The sample size used within this study may have been too small to elicit
significant effects. However this is unlikely as effect sizes were large 1°=0.186 to 0.297.
Furthermore, the application of a single treatment (be it either MET or therapeutic jaw
exercises) may not have been enough to produce a significant therapeutic effect. The
most likely reason is that both asymptomatic and symptomatic participants with a limited

range of mouth opening were recruited as patients in the current study. This may have

resulted in a ceiling effect, in that those participants with little or no pain demonstrated
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little or no change in pain levels over time. Considering the complexity of TMD, patients
that report pain as a primary symptom may show a greater responsiveness to the
application of a specific isometric MET to the muscles of mastication. The large effect
sizes reported indicated that whilst clinical significance was not achieved with the
specific isometric MET or the TMJ exercises used within this study, they did indeed have

an influence on pain of the TMJ over time.

Royder'' stated that MET would offer substantial immediate and more importantly
prolonged benefits in relieving the musculoskeletal component of TMD. The most noted
change in perceived pain was seen on the seyen day follow ‘up with those persons
receiving a single specific isometric MET teporting ne-pain at all. These differences
were not found to be of statistical significance. This may be accounted for by the small
sample size (n=7) and the fact that measurements were only recorded at a single point
time one week post treatment. The fact that MET may be joint specific must be taken
into consideration and subsequently, it may not be an effective treatment modality in

relation to the tempromandibularjoint.

This study also demonstrated that TMJ exercises significantly increased perceived pain
immediately post treatment. Whilst patients had been instructed on the correct procedure
and were supervised, it is possible that they may have not performed the exercises as
specifically as instructed. It is more likely that the exercises used in this study may have
induced muscle fatigue and thus resulted in the increased pain immediately post

treatment'*. The participants were instructed to use a muscular force no greater than

12



20%. There was no way of determining the amount of force used by participants and
therefore we cannot be sure the participant used only 20% of muscular force. This may
have contributed to the increased pain seen immediately post treatment. Clinically this
may be relevant as it is always important to ensure patients have a correct understanding
of any exercises prescribed to them to avoid fatigue and discomfort. Incidentally this
increase in pain confounded the results to show a statistical significance over time across
the groups. When analysed on their own the only area to show a statistically significant
difference was between the immediate post treatment scores and the one week post scores
of the TMJ exercise group. The lack of significant findings may be accounted for by
many of the factors mentioned in relation to the specific isometric’MET and therefore
effectiveness of therapeutic jaw exercises'cannot be-underestimated. There was a
decrease in pain levels over time. Again thelarge effect indicates that the TMJ exercises
do influence pain levels over times~Previousiresearch has demonstrated exercise therapy
as being an effective in relieving the"pain associated with TMD as well as other

3,6,12,14,30
symptoms 7 T,

While this study showed that both MET and therapeutic jaw exercises did not
significantly reduce pain, it would be of interest to see the effects of both treatments on
symptomatic patients and the authors of this study feel further research into this area is
warranted. Longitudinal studies investigating different areas of the body, have found
MET effective in reducing pain®*. A randomized controlled study into the longer term
effects on jaw pain is required in order for the findings to be of greater use in clinical

practice.
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The results of this study demonstrated that perceived pain significantly increased post
treatment when TMJ exercises were administered. Both MET and TMJ exercises showed
a decrease in perceived pain over time, however these changes were not found to be
significant. The large effect size reported for both TMJ exercises and MET demonstrated
that both interventions did influence pain over time and consequently further research,

particularly on symptomatic patients, is required.
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