IN SUPPORT OF THE EFFICACY OF EMG

Surface electromyography (EMG) has been employed by researchers
(120 studies) and clinicians (2000+ in the U.S.) for over twenty years.
It is the only quantitative method to measure and document the
severity, progression, and treatment of muscle dysfunction in the
craniomandibular patient.

Over forty dental schools world-wide have produced over 120
studies...all validating two central facts about muscle activity:

1. Patients with craniomandibular dysfunction have distinctly different
patterns of muscle activity (at rest, in clench, while chewing, and
while speaking) than the asymptomatic "normal" subject. So EMG
clearly confirms and quantifies the presence and severity of this
muscle dysfunction.

2. Successful treatment reduces the irregularity and severity of muscle
dysfunction. So comparison of post-treatment muscle activity with
pre-treatment baseline documents treatment efficacy.
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Continuous muscle contraction, measured by increased electromyogram
activity, even at rest, is an important diagnostic criteria of spasm. And
postural hypertonicity of the muscles is a diagnostic criteria for myofascial
pain.



103 Burdette, B.H., Gale, E.N.: The Effects of Treatment on Masticatory Muscle
Activity and Mandibular Posture in Myofascial Pain-Dysfunction Patients. J
Dent Res 1988 67:1126-1130.

Pre-treatment EMG values of both masseteric and anterior temporal areas
were significantly higher for the MPD group than for the control group,
while a lowering of tonic resting EMG activity alone does not appear to be
sufficient to ensure successful therapy for MPD pain.

Burgess, J.A., Sommers, E.E., Truelove, E.L., Dworkin, S.F.: Short-Term Effect of Two
Therapeutic Methods on Myofascial Pain and Dysfunction of the Masticatory System. J
Prosthet Dent 1988:60;606-610.

EMG was used to evaluate the effect of muscle chilling with ethyl chloride and
intervention through reflexive inhibition. In general, EMG levels were
observed to decrease for treatment subjects.

Chaco, J.: Electromyography of the Masseter Muscles in Costen's Syndrome. J Oral
Med 1973;28:45-46.

Electromyographic (EMG) recordings were taken on myofascial pain patients
before and after administration of diazapan. The administration of the drug
resulted in normal EMG recordings and relief of pain.

112 Chong-Shan, S.: Proportionality of Mean Voltage of Masseter Muscle to
Maximum Bite Force Applied for Diagnosing Temporomandibular Joint
Disturbance Syndrome. J Prosthet Dent 1989:62;682-684.

Using electromyography, maximum bite force was evaluated in TMD patients
and controls. Results indicate masticatory muscles of patients of TM
dysfunction are in a state of hyperactivity andtension.

Clark, G.T., Beemsterboer, P.L., Solberg, W.K., Rugh, J.D.: Nocturnal
Electromyographic Evaluation of Myofascial Pain Dysfunction in Patients Undergoing
Occlusal Splint Therapy. J Am Dent Assoc 1981, 99:607-611.

Level of nocturnal masseter activity was evaluated in patients with myofascial
pain and controls. A significant positive correlation was demonstrated
between EMG level and symptom severity. There was also significant
positive correlation between EMG level, tooth wear, and severity of symptoms.



Clark, G.T., Seligman, D.A., Solberg, W.K., Pullinger, A.G.: Guidelines for the
Examination and Diagnosis of Temporomandibular Disorders. J Craniomandib Disord
Facial Oral Pain 1989 3:7-14.

True muscle spasm can be differentiated from protective splinting and
trismus by clinical inspection and electromyographic verification of
sustained involuntary muscle contraction at rest.

129 Cooper, B.C., Cooper, D.L., and Lucente, F.E. Electromyography of
Masticatory Muscles in Craniomandibular Disorders. Laryngoscope 101,
February, 1991.

In 641 craniomandibular patients, hyperactive resting EMG levels were
significantly reduced through transcutaneous electrical neural stimulation
therapy. And after occlusal repositioning with an orthotic appliance, the EMG
showed an increase in maximum muscle activity function and in coordination
of muscle groups during mandibular movement. Thus, clinical
electromyographical studies are an important aid in the treatment of
craniomandibular disorders.

Dahlstrom, L., Carlsson, S.G., Gale, E.N., Jansson, T.G.: Stress-Induced Muscular
Activity in Mandibular Dysfunction: Effects of Biofeedback Training. J Behav Med 1985
8:191-200.

Initially recorded EMG activity of the temporal muscle in the rest position was
correlated with signs of dysfunction. Compared to previously studied healthy
subjects, the patients had lower EMG activity in the recorded muscles
during maximal biting.

107 Dahlstrom, L.: Electromyographic Studies of Craniomandibular Disorders: A
Review of the Literature. J Oral Rehabil 1989;16:1-20.

The studies of basic EMG activity consistently show an increased rest
activity in investigated muscles, masseter and temporal, when recorded in
groups of patients with CMD symptomatic at the time of examination. The
average level of activity during maximum biting seems to be less in patients
compared to healthy subjects and certain findings may be interpreted as muscle
fatigue. The frequency, intensity, and/or duration of masticatory muscle
activity appeared definitely to be greater in symptomatic patients than in health
controls.

Dohrmann, R.J., Laskin, D.M.: An Evaluation of Electromyographic Biofeedback in the
Treatment of Myofascial Pain-Dysfunction. J Am Dent Assoc 1978;96:656-662.



In patients treated (or not treated) with EMG biofeedback, there were
significantly higher mean EMG levels than for a control group. Those
receiving biofeedback were able to reduce their masseter EMG levels
significantly, with concurrent reduction of symptoms.

Fuchs, P.: The Muscular Activity of the Chewing Apparatus During Night Sleep. J Oral
Rehab 1975:2,35.

Investigated masticatory muscle activity using EMG during sleep.
Dysfunctional patients had higher muscular activity during sleep than
healthy persons.

Garret, N., et.al.: Effects of Denture Modification on Muscle Effort Across Masticatory
Strokes. 1ADR Abstract 1691, 1991.
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EMG was used to assess chewing efficiency after improvements in occlusion
and fit of existing poorly fitting dentures or insertion of new dentures. There
was a reduction in masseter muscle effort and an improvement in

masticatory function validated by EMG following denture improvement.

Gervais, R., Fitzsimmons G.W., Thomas, N.R.: Masseter and Temporalis
Electromyographic Activity in Asymptomatic, Subclinical, and
Temporomandibular Joint Dysfunction Patients. Journal of Craniomandibular
Practice 1989;7:52-57.

Resting EMG levels were obtained from masseter and temporalis in
asymptomatic, subclinical, and patient groups. Patient group demonstrated
significantly higher EMG activity than the asymptomatic or subclinical groups.
Temporalis was found to be a cite of greatest EMG activity more frequently
than the masseter. These findings strengthen diagnostic and assessment
procedures and criteria. EMG resting levels were determined for patients and
controls for frontalis, temporalis, and masseter muscles. For each muscle,
EMG activity was significantly higher for the MPD group than for
controls.

Isberg-Holm, A., Widmalm, S.-E., & lvarsson, R.: Clinical, Radiographic, and
Electromyographic Study of Patients with Internal Derangements of the
Temporomandibular Joint. Am J Orthod 1985; 88:453-460.

Together with clinical and radiographic examination, EMG recordings of the
masseter and temporalis muscles were obtained in patients with anterior disk
displacement and healthy subjects. In the patient group, EMG activity occurred



when the condyle slid over the disk. It was concluded that masticatory muscle
activity could be provoked by disk displacement which ceased when the
disk position was normalized on mouth opening.

Kohno, S., Bando, E., Tanaka, B., Tabata, T.: Estimation of Occlusal Position from
Masticatory Muscle Activity, in Kawamura, Y., Dubner, R. (eds); Oral-Facial Sensory
and Motor Functions, Chicago, Quintessence Publ Co., 1981, pp. 133-41.

The study evaluated the data relationship between jaw position and the function
of jaw muscles. The conclusion was that the occlusal positions of the
mandible on any subject can be estimated with high accuracy solely from
the activity of the masticatory muscles, utilizing EMG patterns.

Lous, I., Sheikholeslam, A., Moller, E.: Postural Activity in Subjects with Functional
Disorders of the Chewing Apparatus. Scand J Dent Res 1970;78:404-410.

Patients with functional disorders of the temporomandibular joint and the
muscles of mastication were compared with controls to assess activity in the
temporal and masseter muscles using EMG. On the average, the level of
postural activity in the patient was significantly higher than the control
group.

Manns, A. Miralles, R. Guerrero, F.: The Changes in Electrical Activity of the Postural
Muscles of the Mandible Upon Varying the Vertical Dimension. J Prosthet Dent
1981;45:438-455.

Masseteric EMG activity was monitored to assess the influence of splints with
varying vertical dimension in patients with mandibular dysfunction. A
significant reduction of masseter EMG activity in patients with thicker
splints was noted.

Mercuri, L.G., Olson, R.E., Laskin, D.M.: The Specificity of Response to Experimental
Stress in Patients with Myofascial Pain Dysfunction Syndrome. J Dent Res 1979
58:1866-1871.

Electromyographic studies measuring localized muscle tension in facial pain
patients support an association between increased EMG activity and muscle
pain.



117 Miller, A.J., Nielsen, I.L.: Neuromuscular Compensation in Subjects with
Craniomandibular Disorders. EMG of Jaw Reflexes in Man, 1989, Leuven
University Press.

Subjects with muscle pain and tenderness demonstrate five neuromuscular
characteristics of the jaw closing muscles as determined by EMG studies
with 1) increased postural activity of the jaw closing muscles; 2) less
electromyographic activity during maximal contraction such as during
clenching; 3) increased duration of masticatory discharge; 4) increased
masseter muscle activity during night bruxism; and 5) spastic discharge of the
ipsolateral temporalis muscles when a subject attempts to move the jaw over
the disk without reduction.

110 Myslinski, N.R., Buxbaum, J.D., and Parente, F.J.: The Use of
Electromyography to Quantify Muscle Pain. Meth and Find Expd Clin
Pharmacol, 1985: 7(10):551-556.

This study was designed to determine feasibility of using EMG to quantify
muscle pain in patients suffering from chronic myofascial paint dysfunction.
Measurements of perceived pain and EMG frequency and amplitude were
recorded before and after standard analgesic therapy. The highest correlation
between EMG recordings and subjective pain ratings were demonstrated in the
resting mode. A significant relationship exists between the change in
perceived pain and the EMG levels.

109 Naeije, M., Hansson, T.L.: Electromyographic Screening of Myogenous and
Arthrogenous TMJ Dysfunction Patients. J Oral Rehabil 1986;13:433-41

The TMJ dysfunction pain of 40 patients was evaluated to be of a myogenous
origin or arthrogenous. Patients were asked to clench. Surface
electromyograms were taken of their masseters and anterior temporalis.
Statistically significant differences between two patient groups were found
in EMG amplitude.

Nakamura, T., Inoue, T., Ishigaki, S., Maruyama, T.: The Effect of Vertical Dimension
Change on Mandibular Movements and Muscle Activity. IntJ Pros 1988;1:297-301.

Significant changes were observed in the EMG activity of the masseter and
digastric muscles in some ten subjects as the vertical dimension of
occlusion was altered using three different acrylic resin occlusal devices.



105 Nielsen, I.L., McNeill, C., Danzig, W., Goldman, S., Levy, J., and Miller, A.J.:
Adaptation of Craniofacial Muscles in Subjects with Craniomandibular
Disorders. Am J Orthod Dentofac Orthop, January 1990, p.20-34.

Surface EMG recordings were taken on 43 subjects with pain in the
craniomandibular muscles and 17 controls. The results show that the subjects
with muscle pain use their anterior temporalis muscles with less frequency and
with less intensity in several responses than normal subjects. Bilateral activity
demonstrates that subjects with muscle pain have a more severe
asymmetrical recruitment of these muscles than the more symmetrical
recruitment seen in normal subjects. Muscle pain clearly altered the
recruitment of their jaw muscles, supporting the concept that the
neuromuscular system is altered in patients with craniomandibular
disorders.

Pasero, F., et.al. Clinical Signs of TMJ Arthritis and Masseteric Maximal EMG
Recording. IADR Abstract 516, 1991.

EMG activity was compared for subjects exhibiting mild, moderate, severe or no
arthropathy. A significant decrease in maximal clenching activity, demonstrated
through EMG, was demonstrated in patients with severe arthropathy. Severe
clinical signs of TMJ arthritis are associated with the decrease in jaw closing
muscles performance. Hypo function is a constant electromyographic sign of
TMJ arthritis at advanced stages.

Ramfjord, S.P.: Bruxism: A Clinical and Electromyographic Study. J Amer Dent Assoc

1961a;62:21-44.

Investigated the relationship between occlusal disharmony, bruxism and pain in
stomatognathic system under various functional conditions. Increased activity
was initially commonly recorded from posterior temporalis muscle at rest.
During swallowing all patients exhibited a disturbed EMG pattern. After
occlusal adjustment normal muscle activity and complete relief of symptoms
were attained in all patients.

113 Sheikholeslam, A., Moller, E., Lous, I.: Postural and Maximal Activity in
Elevators of Mandible Before and After Treatment of Functional Disorders.
Scand J Dent Res 1982;90:37-46.

In a longitudinal study, clinical data on pain, tenderness, and EMG recordings
of postural, maximal activity recorded before and after treatment in 37 patients.
Forty-three dental students served as controls. Treatment was followed by a
decrease in pain, tenderness and EMG postural activity. Duration of the
right and left temporalis muscles also became more uniform.



Shiga, H., et al: Change in EMG Power Spectra during Clenching in CMD Patients.
IADR Abstract 1971, 1991.

EMG power spectra has been widely used to study function of masticatory
muscles. In this research the use of EMG spectral analysis to diagnose
craniomandibular disorders was explored. Mean EMG frequency of the patient
group was significantly larger than the normal group. The authors suggest that
EMG power spectra can be used as a tool in differential diagnosis of CMD.

Trott, P.H., Goss, A.N.: Physiotherapy and Diagnosis and Treatment of Myofascial Pain
Dysfunction Syndrome. Int J Oral Surg 1978;7:360-5.

Cold stretching and reflexive inhibition therapy used in combination with other
therapeutic modalities reduced muscle tension evident in reduced levels of
electromyographic (EMG) activity.

116 VanBoxtel, A., Goudswaard, P., Janssen, K.: Absolute and Proportional
Resting EMG Levels in Muscle Contraction and Migraine Headache Patients.
Headache, 1983;23:215-222.

In this study, resting EMG levels were measured for frontalis and temporalis
muscles in patients suffering from muscle contraction, headaches, migraine, or
mixed muscle contractions/migraine headache. Significantly higher levels
were found in the headache groups. Resting EMG levels were expressed as a
percentage of EMG level during maximal contraction. And headache patients
generally showed lower maximal EMG levels than control subjects.

ADDITIONAL RESEARCH IN SUPPORT OF EMG

Ash, M.M.: Current Concepts in the Aetiology, Diagnosis and Treatment of TMJ and
Muscle Dysfunction. J Oral Rehabil 1986;13:1-20.

Arroyo, P.: Electromyography in the Evaluation of Reflex Muscle Spasm. J Fla Med
Assoc 1966;53:29-31.

Bakke, M., Moller, E.: Distortion of Maximal Elevator Activity by Unilateral Premature
Tooth Contact. Scand J Dent Res 1980;80:67-75

Bakke, M., Michler, L., Han, K., Moller, E.: Clinical Significance of Isometric Bit Force
Versus Electrical Activity in Temporal and Masseter Muslces. Scand J. Dent Res
1989;97:539-51.

Boyd, D.C., Bratty, P., Lawrence, P.D.: A Review of the Methods of Automatic Analysis
in Clinical Electromyography. Comput Biol Med 1976;6:179-190.



Buxbaum, J.D., Parente, F.J., Pridgeon, C.T., Graham, M. and Staling, L.M.: The
Intrasubject Reliability of an EMG Integrator-Averager for Bilateral Masseter
Activity. J. Baltimore Coll Dent Surg 1977;32:88-96.

Buxbaum, J.D., Parente, F.J., Ramsey, W.O., Graham, M. and Staling, L.M.: A
Comparison of Centric Relation with Maximum Intercuspation Based on
Quantitative Electromyography. J Oral Rehabil 1982;9:45-51.

Christensen, L.V.: Effects of an Occlusal Splint on Integrated Electromyography of
Masseter Muscle in Experimental Tooth Clenching in Man. J Oral Rehabil
1980;7:281-8

Coatrieux, J.L., Toulouse, P., Rouvrais, B., LeBars, R.: Automatic Classification of
Electromyographic Signals. Electroencephalogr Clin Neurophysiol
1983;55:333-341.

Cobb, C.R., De Vries, H.A., Urban, R.T., Luekens, C.A., Bagg, R.J.: Electrical Activity in
Muscle Pain. Am J Phys Med 1975;54:80-87.

Dahlstrom, L., Carlsson, S.G., Gale, E.N., Jansson, T.G.: Clinical and
Electromyographic Effects of Biofeedback Training in Mandibular Dysfunction.
Biofeedback Self Regul 1984 9:37-47.

DeBoever, J.A.: Functional Disturbances of the Temporomandibular Joint, in
Temporomandibular Joint Function and Dysfunction, Zarb, G.A. and Carlsson,
G.E. (eds.) St. Louis, Missouri: The C. V. Mosby Co., pp. 193-214.

DeVries, H.A.: Quantitative Electromyographic Investigation of the Spasm Theory of
Muscle Pain. Am J Phys Med 1966;45:119-134.

Delagi, E. et al: Anatomic Guide for Electromyographer. Springfield, Illinois, CC
Thomas, 1975.

Desmedt, J.E. (ed): Computer-Aided Electromyography. Basel: Karger, 1983.

Dolan, E.A., Keefe, F.J.: Muscle Activity in Myofascial Pain-Dysfunction Syndrome
Patients: A Structured Clinical Evaluation. J Craniomandib Disord Facial Oral
Pain 1988;2:101-105.

125 Duxbury, A.J., Hughes, D.F., Clark, D.: Power Spectral Distribution of the
Masseter Electromyogram from Surface Electrodes. J Oral Rehabil
1976;3:333-3309.

Franks, A.S.T.: Masticatory Muscle Hyperactivity and Temporomandibular Joint
Dysfunction. J Prosthet Dent 1965;15:1122-1131.



Gervais, R.: Biofeedback and the TMJ Syndrome: An Electromyographic Study.
Unpublished master's thesis. University of Alberta, Edmonton.

Glaros, A.G., McGlynn, F.D., Kapel, L.: Sensitivity, Specificity, and the Predictive Value
of Facial Electromyographic Data in Diagnosing Myofascial Pain-Dysfunction.
Journal of Craniomandib Prac 1989;7:189-193

Goodgold, J.: Anatomical Correlates of Clinical Electromyography. Baltimore:
Williams and Wilkins, 1974.

Griffin, C.J., Munro, R.R.: Electromyography of the Masseter and Anterior Temporalis
Muscles in Patients with Temporomandibular Dysfunction. Arch Oral Biol
1971;16:929-949.

Grossman, W., Greenfield, B.E.: Die Elektromyographische Untersuchung der
Funktionsbedingten Kiefergelenkserkrankungen. Zahnarztl. Welt 1968;69:666-
667.

Hagberg, C.: The Amplitude Distribution of Electromyographic Activity of Masticatory
Muscles During Unilateral Chewing. J Oral Rehabil 1986;13:567-574.

Hagberg, C.: The Amplitude Distribution of Electromyographic Activity in Painful
Masseter Muscles During Unilateral Chewing. J Oral Rehabil 1987;14:531-540.

Hagberg, C., Hagberg, M.: Surface EMG Frequency Dependence on Force in the
Masseter and the Anterior Temporalis Muscles. Scand J Dent Res 1988;96

Hagberg, C., Hagberg, M.: Muscular Tenderness Evaluated by Surface EMG Frequency
Analysis of Isometric Contractions. Scand J Dent Res 1989;97.

Hamada, T., Kotani, H. Kawazoe, Y., Yamada, S.: Effect of Occlusal Splints on the EMG
Activity of Masseter and Temporal Muscles in Bruxism With Clinical Symptoms.
J Oral Rehabil 1982;9:119-23.

Holmgren, K., Sheikholeslam, A., Riise, C.: An Electromyographic Study of the
Immediate Effect of an Occlusal Splint on the Postural Activity of the Anterior
Temporal and Masseter Muscle in Different Body Positions With and Without
Visual Input. J Oral Rehab 1985:12,483.

102 Humsi, A.N.K., Naejie, M., Hippe, J.A. and Hansson, T.L.: The Immediate
Effect of a Stabilization Splint on the Muscular Symmetry in the Masseter and
Anterior Temporal Muscles of Patients With a Craniomandibular Disorder . J
Prosthet Dent 1989;62:339-343.

Hyvarinen, J., Karlsson, M.: Low Resistance Skin Points That May Coincide With
Acupuncture Loci. Med Biol 1977;55.



Jankelson, R., Pulley, M.: Electromyography in Clinical Dentistry. Seattle, Wash, Myo-
Tronics Research Inc. 1984.

Jarabak, J.R.: An Electromyographic Analysis of Muscular and Temporomandibular
Joint Disturbances Due to Imbalances in Occlusion. Angle Orthod 1956;26:170-
190.

Johnson, E.W. (ed): Practical Electromyography. Baltimore: Williams and Wilkins,
1980, Chapter 15.

Jorgensen, T., Moller, E.: Data Logging in Electromyographic Kinesiology.
Proceedings of the IV Nordic Meeting on Medical and Biological Engineering.
1977;56:1-3.

Kapel, L., Glaros, A.G., McGlynn, F.D.: Psychophysiological Responses to Stress in
Patients with Myofascial Pain-Dysfunction. J Behav Med in press.

Kawazoe, Y., Kotani, H., Hamada, T., Yamada, S.: Effect of Occlusal Splints on the
Electromyographic Activities of Masseter Muscles During Maximum Clenching in
Patients with Myofascial Pain-Dysfunction Syndrome. J Prosthet Dent
1980;43:578-580.

Kotani, H. Kawazoe, Y, Hamada, T., Yamada S.: Quantitative Electromyographic
Diagnosis of Myofascial Pain Dysfunction Syndrome. J Prosthet Dent
1989;43:450-60.

Kroon, G.W. et.al. Electromyographic Power Spectrum Changes During Repeated
Fatiguing Contractions of the Human Masseter Muscles Arch Oral Biol 1988;31.

Laskin, D.M.: Etiology of the Pain-Dysfunction Syndrome. J Am Dent Assoc
1969;79:147-153.

Lindstrom, L., Hellsing, G.: Masseter Muscle Fatigue in Man Objectively Quantified by
Analysis of Myoelectric Signals. Arch Oral Biol 1983;28:297-301.

Lund, P., Nishiyama, T., Moller, E.: Postural Activity in the Muscles of Mastication with
the Subject Upright, Inclined and Supine. Scand J Dent Res 78:417-424.

McDonald, J.W.C., Hannam, A.G.: Relationship Between Occlusal Contacts and Jaw
Closing Muscle Activity During Tooth Clenching. Part I. J Prosthet Dent
1984;52:718-728.

100 Michler, L., Moller, E. Bakke, M. Andreassen, S., Henningsen, E.: On-Line
Analysis of Natural Activity in Muscles of Mastication. J Craniomandib Disord
Facial & Oral Pain, 1988;2:65-82.



Miralles, R. et.al. Influence of Occlusal Splints on Bilateral Anterior Temporal EMG
Activity During Swallowing of Saliva in Patients with Craniomandibular
Dysfunction J Craniomandib Prac, April 1991

Moller, E.: The Chewing Apparatus: An Electromyographic Study of the Action of the
Muscles of Mastication and its Correlation to Facial Morphology. Acta Physiol
Scand 1966;69:suppl 280, 1-229.

Moller, E.: Computer Analysis of Data From Electromyographic Studies of Oral
Function. Scand J Dent Res 1970;78:411-416.

Moller, E.: Clinical Electromyography in Dentistry. Int Dent J 1969;19:250-266.

Moller, E.: Action of the Muscles of Mastication, in Kawamura Y (ed): Frontiers of Oral
Physiology. Basel, Karger, 1974:121-158.

Moller, E.: Human Muscle Patterns, in Sessle B.J., Hannam A.G. (eds): Mastication and
Swallowing. University of Toronto Press, 1976;128-144.

Moller, E.: The Myogenic Factor in Headache and Facial Pain, in Kawamura, Y.,
Dubner, R. (eds); Oral-Facial Sensory and Motor Functions, Chicago,
Quintessence Publ Co., 1981. pp 225-2309.

Moller, E.: Muscle Hyperactivity Leads to Pain and Dysfunction; Position Paper, in
Klineberg, 1., Sessle, B. (eds); Oro-Facial Pain and Neuromuscular Dysfunction.
Oxford, England, Pergannon Press, 1985;69-92.

Moller, E., Bakke, M.: Malocclusion Morphologique et Fonctionelle. L'Orthodontie
Francaise 1986;57:477-500.

Moller, E., Rasmussen, O.C., Bonde-Petersen, F.: Mechanism of Ischemic Pain in
Human Muscles of Mastication: Intramuscular Pressure, EMG, Force and Blood
Flow of the Temporal and Masseter Muscles During Biting. In: Bonica J.J.,
Liebeskind J.C., Albefessard, D.G., ed Advances in Pain, Research and Therapy.
New York: Raven Press, 1979:271-83.

Mongini, F.: The Stomatognathic System. Chicago: Quintessence Publishing Co., 1984.

Mongini, F., Fabris, E. Tempia-Valenta, G.: A Computerized System to Study
Masticatory Function. J Craniomandib Pract 1984;2:226-231.

Moss, R.A., Adams, H.E.: Physiological Reactions to Stress in Patients With and Without
Myofascial Pain Dysfunction Symptoms. J Oral Rehabil 1984 11:219-232.



Moyers, R.E.: Some Physiologic Considerations of Centric and Other Jaw Relations. J
Prosthet Dent 1956;6:183-194.

Munro, R.R.: Electromyography of the Masseter and Anterior Temporalis Muscles in the
Open-Close-Clench Cycle in Temporomandibular Joint Dysfunction. Managr
Oral Sci 1975;4:117-125.

Myslinski, N.R., Buxbaum, J.D. and Parente, F.J.: The Baltimore EMG Pain Model.
Muscle and Nerve 1983;6:529.

124 Naeije, M.: Correlation Between Surface Electromyograms and the
Susceptibility to Fatigue of the Human Masseter Muscle. Arch Oral Biol
1984;29:865-870.

Naeije, M., McCarrol, R.S., Weijs, W.A.: Electromyographic Activity of the Human
Masticatory Muscles During Submaximal Clenching in Intercuspal Position. J
Oral Rehabil 1989;16:63-70

Naeije, M., Zorn, H.: Changes in the Power Spectrum of the Surface Electromyogram of
the Human Masseter Muscle Due to Local Muscular Fatigue. Arch Oral Biol
1981;26:409-412.

121 Palla, S., Ash, M.M.Jr.: Effect of Bite Force on the Power Spectrum of the
Surface Electromyogram of Human Jaw muscles. Arch Oral Biol 1981;26:287-
295.

Palla, S., Ash, M.M.Jr.: Power Spectral Analysis of the Surface Electromyogram of
Human Jaw Muscles During Fatigue. Arch Oral Biol 1981;26:547-53.

Perry, H.T.: Muscular Changes Associated With Temporomandibular Joint Dysfunction.
J Am Dent Assoc 1957;54:644-653.

Ramfjord, S.P.: Dysfunctional Temporomandibular Joint and Muscle Pain. J Prosthet
Dent 1961b:11;353.

Rao, S.M., Glaros, A.G.: Electromyographic Correlates of Experimentally Induced
Stress in Diurnal Bruxists and Normals. J Dent Res 1979 58:1872-1878.

Sheikholeslam, A., Holmgren, K., Riise, C.: A Clinical and Electromyographic Study of
the Long-Term Effects of an Occlusal Splint on the Temporal and Masseter
Muscles in Patients with Functional Disorders and Nocturnal Bruxism. J Oral
Rehabil 1986;13:137-45

Sheikholeslam, A., Moller, E., Lous, I.: Pain, Tenderness and Strength of Human
Mandibular Elevators. Scand J Dent Res 1980;88:60-66.



Sheikholeslam, A., Risse, C.: Influence of Experimental Occlusal Contacts on the
Activity of the Anterior Temporal and Masseter Muscles During Submaximal and
Maximal Bite in the Intercuspal Position. J Oral Rehabil 1983;10:207-14

Sherman, R.: Relationship Between Jaw Pain and Jaw Muscle Contraction Level:
Underlying Factors and Treatment Effectiveness. J Prosthet Dent 1985:54;114.

Talley, R.L., Murphy, G.J., Smith, S.D., Baylin, M.A., Haden, J.L.: Standards for the
History, Examination, Diagnosis, and Treatment of Temporomandibular
Disorders (TMD): A Position Paper of the American Academy of Head, Neck,
Facial Pain and TMJ Orthopedics. J Craniomandib Prac 1990;8:60-77.

Tsolka, P., Fenlon, M., McCullock, A., Preiskel, H.: A Controlled Clinical,
Electromyographic and Kinesiographic Assessment of Craniomandibular
Disorders in Women. J Orofacial Pain 1994; Vol. 8 NO. 1;80-89.

VonSchubert, R., Endres, B.: Electromyographische Untersuchung Wahrend des
Schlufes zur Uberprufung von Aufbissplatten bei Patienten mit klinish
nachgewiesener Kompression es Kiefergelenks. Deutsch Zahnarztliche Zeitung,
1981:36,310.

VonSchubert R., Mayrle, F.: Electromyographische Nachtschlafuntersuchugen zur
Frage der Aufbissplattegestaltung bie Patienten mit Myoarthropathien. Deutsche
Zahnarztliche Zeitung 1981:36;42.

Widmalm, S.E., Larsson, E.M.: A New Method for Recording Temporomandibular
Sound and Electrical Jaw Muscle Activity in Relation to Jaw Opening Degree.
Acta Odontologica Scandinavica, 40,429.

Wood, W.W., Tobias, D.L.: EMG Response to Alteration of Tooth Contacts on Occlusal
Splints During Maximal Clenching. J Prosthet Dent 1984;51:394-6.

Yatani, H., Hamada, T.: Electromyographic Study on Fatigued Masticatory Muscles in
Patients with Stomatognathic Dysfunction. J Oral Rehabil 1983;10:445.

Yemm, R.: Temporomandibular Dysfunction and Masseter Muscle Response to
Experimental Stress. Br Dent J 1969 127:508-510

Yemm, R.: Varieties in the Electrical Activity of the Human Masseter Muscle Occurring
in Association with Emotional Stress. Arch Oral Biol 1969 14:873-878.

Yemm, R.: A Comparison of the Electrical Activity of Masseter and Temporal Muscles of
Human Subjects During Experimental Stress. Arch Oral Biol 1971 16:269-273.



