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The Masticator Silent Period 
Its use in diagnosis and treatment of dysfunctions 

EUGENE H. WILLIAMSON, DDS 

The EMG silent period in the muscles of 
mastication has been extensively researched 
during recent years and has been shown to be 
an indicator of muscle dysfunction or attempt-
ed adjustment 18. Bessette, Bishop, Mohl, 
Beemsterboer, and McCall have all shown that 
individuals who display TMJ dysfunction 
(muscle tenderness to palpation, limited open-
ing, etc.) have long silent periods compared to 
asymptomatic controls. Repositioning splints 
have been found to render the symptomatic pa-
tients asymptomatic, and their silent periods 
have returned to normal length compared to 
the control groups. 

What Is A Silent Period? 

Muscle contraction occurs physiological-
ly by the nerve impulse being transmitted 
across the myoneural junction. The muscle 
contracts by sarcomeric action, and an elec-
trical impulse is given off. This impulse may be 
recorded by means of electromyography. Elec-
trodes placed on the skin over the muscle re-
ceive the impulse, which is fed into an amplifi-
er and can then be seen on an oscilloscope as 
action potentials (a series of spikes) (Fig. 1). 
When the muscle stops contracting, very little 
electrical activity is emitted, except that result-
ing from mild tonic activity. 

If a patient clenches his teeth together, 
the closing muscles of mastication will be in a 
state of contraction and therefore emitting 
electrical impluses. A tap on the chin will then 
stretch the muscle fibers and their muscle 
spindles, which are proprioceptive receptors 
sensitive to stretch of striated muscle fibers. 
On release of the stretch (which would follow a 
tap on the chin) there is an abrupt silence in 
electrical activity from the muscle. Therefore, 
the tap tends to trigger the spindle activity,  

which sends an impulse to the CNS - specifi-
cally, the mesencephalic nucleus for mastica-
tory muscles in the Pons. An interruption then 
occurs at the motor nucleus of cranial nerve V, 
and no motor impulses are sent to the mastica-
tory muscles for a fraction of a second'. The 
motor impulses then return, and muscles con-
tinue contracting (Fig. 2). 

The time of no contraction is called the 
"silent period"; it is shown on an oscilloscope 
as an absence of spikes, or a straight line (Fig. 
1). The length of the line may be measured, cali-
brated to the time sweep of the EMG machine, 
and read in milliseconds. Normal silent periods 
for the masticatory muscles seem to range be-
tween 16 and 35 milliseconds'. 

The proprioceptive receptors of the perio- 
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Fig. 1 Oscilloscope demonstration of silent period. The 
patient clenches his teeth and the muscles contract, as 
shown by the action potentials (spikes). A tap on the chin 
stimulates the muscle spindles by stretch, causing a silent 
period (straight lines). The muscle then resumes contrac-
tion. 
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Fig. 2 The muscle spindle is attached to the connective tis-
sue around the striated muscle fiber. The nuclear bag con-
tains the sensory apparatus, which is stimulated by 
stretching the striated muscle. This sends an impulse to 
the CNS (mesencephalic nucleus), which has a connection 
with the motor nucleus of cranial nerve V. Following a slight 
pause (silent period), the muscle is stimulated to contract 
by motor impulses sent out from the motor nucleus of V. 
The reticular formation can influence the tension of the nu-
clear bag by causing the embryonic muscle fibers of the 
spindle to contract more. It therefore takes less stretch of 
the striated muscle to cause the nuclear bag to be stimu-
lated, which explains the stress and emotional factors in 
muscle tension. 

dontal ligament appear to be another influence 
on the masticator silent period. Sequentially 
anesthetizing dental quadrants tends to abolish 
the silent period° — which may explain the sen-
sitive effect of malocclusion on muscle func-
tion. 

Clinical Application 

A number of treatment modalities tend to 
influence the silent period. Skiba and Laskin 
have shown that, along with occlusal therapy, 
such regimens as biofeedback and tranquiliz-
ers may relieve TMJ symptoms and concomi-
tantly shorten masticator silent periods'. This 
may be explained neurophysiologically in that 
the muscle spindles themselves have a motor 
supply with cell body located in motor nucleus 
V. When motor impulses are transmitted to a 
spindle, they ready the spindle — put it "on 
edge" — so that less stretch is required for it to  

be activated. Since the hypothalamus and lim-
bic system can affect a spindle in this way, the 
patient's psychological state can influence the 
silent period and is as intimately involved with 
muscle dysfunction as the occlusion is. 

When a person becomes emotionally stim-
ulated, the muscle spindles become more 
tense. This allows them to be stimulated by less 
stretch of the striated muscle. If they are stimu-
lated by less stretch, the reflex which causes 
the striated muscle to contract is called upon 
more often, and the muscle stays in a state of 
contraction longer. This state of continued con-
traction results in muscle fatigue, increases 
metabolic by-products, and results in pain. If 
there is concomitant skeletal asymmetry of the 
mandible, or if the mandible must be reposition-
ed out of the glenoid fossa for the teeth to inter-
cuspate maximally, there is predisposing mus-
cle imbalance with contraction. In other words, 
some muscles are in a greater amount and dura-
tion of contraction if the patient clenches or 
bruxes his teeth. Without the emotional input, 
the patient might be able to accommodate 
without overt TMJ symptoms. When the emo-
tional factor is added and the muscle spindles 
are "on edge" more than normal, any muscle ac-
tivity tends to stimulate more because less 
stretch is needed to activate the contraction or 
myotatic reflex. Therefore, the duration of con-
traction is increased and pain is elicited. 

Obviously, there are two ingredients to 
myofascial pain. One is the malocclusion, 
which requires aberrant muscle activity to ac-
commodate to a tooth-dictated mandibular 
position which places the mandible away from 
its most physiologically seated position in the 
glenoid fossa. The other is the influence of 
emotional factors which emanate via the hypo-
thalamus and affect the tension of the muscle 
spindle. Clinically, a differential diagnosis may 
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be made using the silent period. If the silent 
period of one of the masticatory muscles is ex-
ceptionally long, it may be assumed that some 
occlusion-related muscle dysfunction exists. 
This has been shown in many studies of dys-
functional subjects compared to controls' -8. It 
has also been shown that muscle accommoda-
tion occurs, as evidenced by lengthened silent 
periods in non-dysfunctional patients when 
they must adjust to malocclusion caused by 
maxillary expansion'. 

Dysfunction symptoms in the cranioman-
dibular complex include painful reaction to pal-
pation of the masticatory muscles, frequent 
headaches, limited opening, and clicking or 
popping within the TMJ". These symptoms 
generally correlate with long silent periods. 
Bessette and Shatkin have documented that pa-
tients who present with symptoms of myofas-
cial pain and long silent periods may be treated 
with occlusal splints, followed by clinical 
therapy, to restore proper muscle function and 
alleviate the symptoms (a 92 percent success 
rate) 9 . They also demonstrated that patients 
complaining of TMJ symptoms accompanied 
by normal silent periods showed a very limited 
response to splint therapy (a 23 percent suc-
cess rate). They state that both anxiety and mal-
occlusion seem to contribute to myofascial 
pain, and that the patient's muscle response 
may be the factor that indicates which is more 
responsible. This suggests that those who 
complain of dysfunction, but have normal silent 
periods, may best profit from psychological 
counseling or other such therapy, rather than 
from the use of occlusal therapy first. 

The author tests the silent periods of most 
dysfunctional patients at the initial visit. Along 
with the patient's chief complaint, history, and 
routine craniomandibular examination, this in-
formation routes the patient for treatment. In re-
positioning splint therapy, several criteria are 
used to determine when the patient is asympto-
matic and ready for further diagnosis and treat-
ment planning - the silent period, palpation of 
the masticatory muscles, maximum opening, 
and questioning of the patient. The average  

time required for splint therapy to render the pa-
tient asymptomatic is 10.4 weeks", with a range 
from a few days to a year. Superior reposition-
ing splint therapy is not designed to produce 
irreversible changes in the patient's occlusion. 
Rather, if the splint renders the patient asymp-
tomatic, it may be assumed that changing the 
occlusion using the concepts of the splint will 
do the same. 

A least-invasive approach is used in treat-
ment planning, with the steps following this se-
quence: 

1. Splint therapy and counseling (this 
alone seldom resolves the problem) 

2. Equilibration 
3. Orthodontics 
4. Restorative dentistry 
5. Orthognatic surgery 
6. Any combination of the above 

Classification of Craniomandibular 
Dysfunctions 

If history and examination reveal the pres-
ence of frank temporomandibular joint dys-
function, there must be a careful differential di-
agnosis and approach to treatment. A multi-
disciplinary effort is often required; the clini-
cian should keep in mind that occlusion is only 
a part of the total individual. Since the influence 
of the central nervous system plays an integral 
part in etiology in many of these patients, a dis-
tinction must be made between physical ail-
ments and emotional factors. 

TMJ dysfunctions may be divided into two 
categories: extracapsular problems, which are 
primarily myofascial, and intracapsular prob-
lems, which involve internal derangements 
such as arthritis and fibrosis. 

Extracapsular Source of Dysfunction 
An extracapsular source of a dysfunction 

may be determined from: 
1. The patient's chief complaint. A thor-

ough history is of the utmost importance. Pain 
of at least six months' duration should be con-
sidered chronic rather than acute, and the pa- 
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tient with chronic pain will usually exhibit 
symptoms of emotional involvement. Some de-
gree of depression is frequently present and 
may need to be addressed by psychological 
counseling". In taking the history, it is impor-
tant for the clinician to listen carefully to the pa-
tient. Stressful episodes are a common finding 
among patients with chronic pain, and any his-
tory of trauma should also be noted. A careful 
examination of the chin for scars may prove en-
lightening. 

2. Muscle palpation. Palpation and grad-
ing are extremely useful diagnostic aids 10 . Pa-
tients should be monitored during treatment to 
determine when the remission of symptoms oc-
curs, and no irreversible treatment should be in-
itiated until after such remission. 

3. Maximum jaw opening. Maximum 
opening should be at least 40mm between the 
incisal edges of the maxillary and mandibular 
central incisors. Less opening may indicate 
muscle splinting and dysfunction. If the open-
ing is less than 20mm, intracapsular problems 
such as fibrosis of the temporomandibular joint 
or a closed lock condition should be suspected. 

4. Silent period testing. Electromyograph-
ic methods seem to be the best physiological 
means for determining craniomandibular dys-
function. The silent period for the temporalis 
muscle is normally less than 26 milliseconds; 
for the masseter muscle, less than 35 millisec-
onds'. 

5. Emotional factors. Cyclic jaw move-
ments, bruxism, clenching, and other emotion-
ally related problems are significant factors in 
sustaining muscle tension and biomechanical-
ly overloading the TMJ. 

Intracapsular Source of Dysfunction 
An intracapsular source of a dysfunction 

may be determined from: 
1. The patient's chief complaint and his-

tory. Again, a careful assessment of the dura-
tion of symptoms and the time of onset is of 
paramount importance. Intracapsular problems 
are generally more physically related than myo-
fascial pain is, and trauma is a significant etio- 

logical factor. 
2. Muscle palpation. Pain elicited by pal-

pation lateral to the capsule or by exerting pres-
sure in the external auditory meatus is signifi-
cant. 

3. Joint noise. Clicking may indicate an-
terior disc displacement or congenital malfor-
mation. Non painful clicking may not in itself re-
quire treatment, but such a decision will de-
pend upon the patient's chief complaint. If the 
joint noise has been present for the patient's 
lifetime with no other sequelae, it may be a con-
genital anomaly that does not require treat-
ment. 

4. Pathosis. Fibrosis, tumors, or other 
pathos's naturally requires surgical consulta-
tion and probable conjoint treatment. 

5. Acute closed lock conditions. These 
occur when the meniscus becomes displaced 
anteromedially to the condyle. The patient 
usually presents with a history of paroxysmal 
clicking and some discomfort. Manipulation 
should be attempted to reduce the condition, 
but failure to recapture the disc permanently 
may require surgical intervention along with oc-
clusal therapy. 

Treatment 

The ultimate goal of orthodontic treatment . 
is not only to achieve a functional occlusal rela-
tionship, but also to restore and preserve a seat-
ed condylar position and the centric relation of 
the mandible, while conserving neuromuscular 
energy during occlusal function. When TMJ 
dysfunction or malocclusion disturbs these re-
lationships, an effort must be made to resolve 
those problems. 

If a patient presenting for routine orthodontic 
treatment exhibits incidental mild clicking with 
no pain or other symptoms, the situation should 
be explained to the patient or parents before the 
clinician proceeds with diagnosis and treat-
ment of the malocclusion. 

If a patient presents with the chief com-
plaint of clicking, but no pain, an attempt 
should be made to recapture the condyle-disc 
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relationship. An anterior repositioning splint is 
used initially for about four weeks to allow for 
healing; a superior repositioning splint is then 
placed on the maxillary arch to allow the mandi-
ble to seat superiorly on the posterior slope of 
the articular eminence. This splint is con-
structed so that the buccal cusps of all mandib-
ular posterior teeth contact simultaneously 
upon closure. The canines and incisors make 
light contact and separate the posteriors im-
mediately upon any eccentric movement". One 
should be sure that the mandible is physiologi-
cally seated before evaluating the occlusion for 
treatment, and the least invasive treatment 
should be used. 

If a patient presents with the chief com-
plaint of clicking or closed lock, mandibular 
manipulation may be necessary to reduce the 
malalignment. This should be followed with an 
anterior repositioning splint to hold the reduc-
tion until healing occurs. If this therapy is un-
successful, surgery on the condyle-disc may be 
required. It is extremely important to stabilize 
the occlusion before and after surgery with a 
superior repositioning splint. The malocclusion 
should be diagnosed and treated after postsur- 

gical healing. 
If a patient presents with the chief com-

plaint of myofascial pain, the psychological im-
plications should be assessed and counseling 
or biofeedback prescribed. The patient must be 
asymptomatic before irreversible treatment is 
begun. Once the patient is in remission, the oc-
clusion may be diagnosed and the least inva-
sive treatment performed. 

The clinician should routinely use a phi-
losophy of condylar position — whether or not 
there are indications of TMJ dysfunction — in 
which the position of the mandible is assessed 
at each visit. When the patient is first examined 
and at the monthly appointments, the mandible 
is manipulated and appropriate biomechanics 
are planned to accommodate treatment. The 
author often employs Class II elastics judicious-
ly. Mechanical forces that might tip the occlusal 
plane anteriorly are avoided. In using cervical 
headgear, care is taken to prevent the extrusion 
and fulcruming over of the maxillary first molars. 
Second molars are banded whenever possible to 
alleviate balancing contacts. With a concept not 
only of the static, but also of the dynamic con-
dylar position, the treatment goal is always to 

Fig. 3 The Muscle Dysfunction Monitor provides a digital readout of the silent period in milliseconds. (Available from 
A•Company, Inc., 11436 Sorrento Valley Road, San Diego, CA 92121.) 
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achieve the highest degree of skeletal function 
with the least expenditure of muscular energy. If 
an occlusion is accepted in which the deflec-
tions of the teeth within the envelope of skeletal 
movement demand an aberrant muscular con-
traction to avoid contact, then the law of conser-
vation of energy has been violated. 

A malocclusion might be corrected to an 
endpoint of allowing the teeth to "settle in", or 
achieving a bilaterally or unilaterally balanced 
occlusion, but we prefer to treat to cuspid disclu-
sion (cuspid rise). Experience with electromyo-
graphy,< oral reconstruction, and equilibration 
has indicated that these treatment concepts pro-
duce stability and function for the patient. 

We may finish with a positioner made from 
a seated mandibular relationship and mounted 
on a semiadjustable articulator. This may or may 
not be followed by conventional retention, de-
pending on the patient's age or detrimental 
habits and on rotations that are present. 

Our final therapeutic goal, then, is based on: 
1. A static occlusion in which the mandibu-

lar condyles are seated superiorly on the posteri-
or slope of the articular eminence (with the me-
niscus properly interposed), their position deter-
mined by bone, ligament, and muscles when the 
teeth are in maximum intercuspation. 

2. A dynamic occlusion in which the cus-
pids and incisors disci ude all the posterior teeth 
in any eccentric movement and allow for im-
mediate side shift of the condyles. 

3. A conservation of energy used by the 
oral and facial muscles, and a biomechanical un-
loading of the temporomandibular joints when-
ever possible. 

4. A concomitant achievement of accept-
able esthetic goals for the patient. 

It should be emphasized that the use of the 
silent period in diagnosis and treatment of dys-
functional patients is an adjunct to other clinical 
criteria. The routing of patients for treatment is 
multidisciplinary. Treatment is based upon the 
patient as an individual and upon his individual 
needs. Not all apparently dysfunctional patients 
are in need of immediate occlusal therapy. Test-
ing of the masticatory silent period is only one  

more aid in the discrimination of treatment for 
those patients. In the past, testing for the silent 
period of the masticatory muscles was limited to 
sophisticated and expensive electromyographic 
equipment. An inexpensive unit is now available 
(Fig. 3) which can be used expeditiously in a pri-
vate office. 
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