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ELECTRODIAGNOSIS AT MEDIAN OCCLUSAL POSITION
FOR HUMAN SUBJECTS WITH MANDIBULAR
JOINT SYNDROME
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Summary-—Neuromuscular inhibitory effects were monitored in the temporalis and masseter
muscles for ten patients with mandibular joint (MJ) syndrome, and ten control subjects with
normal occlusions. Analysis of the electromyographic (EMG) silent period in the controls
showed no significant difference between durations at median occlusal position, following
placement of a maxillary acrylic occlusal splint, and during gum chewing. However. for the
patients with MJ syndrome. there was an immediate decrease in their mean EMG silent-period
duration upon placement of the splint from 19.23 msec to 15.52 msec. This shortened duration
was the same with or without a splint after the pain symptoms had subsided. Precise occlusal
adjustment of the dentition at the pain-free appointment resulted in a further reduction (10.83
msec) to within the range of the normal control subjects at median occlusal position. Inhibitory
pauses during gum chewing showed similar treatment interactions but, during some chewing

cycles, no silent periods were evident.

INTRODUCTION

The aetiology of mandibular joint (MJ) syndrome
is considered to be multifactorial and several concepts
are necessary to explain the pain-dysfunction symp-
toms (De Boever, 1973). These concepts include (1)
mechanical displacement of the condyles due to lack
of bilateral support by the dentition, (2) muscle imbal-
ance due to hypokinetic disease, (3} neuromuscular
disharmony of the masticatory components, (4) psy-
chophysical hyperactivity or spasms of the mastica-
tory musculature and (5) psychological factors which
lead to parafunctional mandibular movements. The
frequency of joint and muscle symptoms increases
with the dysfunction index. and are equally common
in both sexes (Helkimo, 1974).

Lack of harmony between the teeth. mandibular
joint and neuromuscular function, is considered to
be the triggering factor for functional disorders of the
masticatory system (Shore, 1959: Schwartz and
Chayes, 1968; Krough-Poulsen and Carlsen, 1974);
furthermore, neuromuscular changes are observed
with pain-dysfunction symptoms and in potential MJ
dysfunction patients (Griffin and Munro, 1971; 1972).
Conservative occlusal treatment is a recommended
form of therapy for functional disturbances of the
joints and muscles (Ramfjord and Ash, 1971; Dawson,
1974). In healthy individuals, median occlusal pos-
ition is assumed tc be that position of harmony for
the dentition, MJ and masticulatory musculature,
from which precise jaw movements commence and
automatically terminate (Sicher and Du Brul, 1975).
However, occlusal adjustment procedures do not in-
vestigate this physiological position of neuromuscular
integrity.

The purpose of this pilot study was to quantify
the neuromuscular inhibitory response at median
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occlusal position for significance to diagnosis in
patients with mandibular joint syndrome, before and
after conservative occlusal treatments.

MATERIALS AND METHODS

Ten control subjects (eight females and two males)
with normal occlusions, were selected with no pre-
vious history of MJ syndrome. None of their teeth
had complete occlusal coverage restorations, and
there were no clinically detectable occlusal supracon-
tacts. The subjects were furnished with maxillary
acrylic occlusal splints, which were adjusted for even
contact during terminal hinge closure (Ramfjord and
Ash, 1971). The examination procedures were: (1) to
achieve median occlusal position, by opening rather
wide and snapping shut automatically, (2) to perform
the same jaw-closing with the maxillary splint in-
serted, and (3) to chew gum forcefully. During these
procedures, bilateral electromyographic (EMG)
recordings were made from their temporalis, masseter
and anterior digastric muscles, while jaw position and
the exact contact of the dentition was monitored with
a Hall-effect device (McNamara, 1976a).

Ten patients (again ecight females and two males
of similar age) with mandibular joint syndrome were
examined as above, performing the procedures as best
they could, limited by the severity of their painful
limitation of jaw motion. The patients were instructed
to wear the maxillary acrylic occlusal splint as much
as was possible, and were recalled at intervals ranging
from 2 to 7 days to adjust the splints, until all pain
symptoms had subsided. The three examination pro-
cedures were recorded at this pain-free stage. With
the EMG electrodes still in position, the occlusion
was adjusted (McNamara, 1976b) to eliminate supra-
contacts to an accuracy of 0.00127 mm plastic shim-
stock (The Artus Corp., Englewood, New lJersey,
U.S.A); then the examination procedures were
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Table 1. Cell means (msec) EMG silent-period

durations for the normal control subjects.

Median Maxillary

occlusal  acrylic Gum
Procedures position  splint  chewing
Muscles examined
Right temporalis 9.21 11.50 10.03
Left temporalis 9.21 10.65 10.01
Right masseter 10.02 10.11 9.57
Left masseter 10.13 10.90 9.63

repeated. Using an analysis of variance computer pro-
gram (BMD 08V University of Michigan IBM 360/67
time-sharing computer system) for nested and fully
crossed designs of equal cell sizes, statistical compari-
sons were made.

RESULTS

The ten normal subjects had no significant differ-
ence (F = 2.17 on 2 and 16 d.f) in their mean silent-
period durations at median occlusal position, with an
occlusal splint inserted, and with forceful gum chew-
ing (Table 1). During the gum chewing, silent periods
were not evident in every chewing cycle; therefore
any five cycles with inhibitory pauses were selected
for statistical analysis (Fig. 1).

The ten patients with MJ syndrome showed an im-
mediate decrease of mean silent period duration upon
insertion of the maxillary acrylic splint (Table 2, cell
mean 19.23 msec decreased to 15.52 msec). This
duration was the same as when there was relief of
all pain symptoms—some two to twelve weeks later
(cell mean 15.54 msec for the three procedures exam-
ined). Occlusal adjustment at this pain-free appoint-
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Table 2. Cell means (msec) EMG silent period
durations grouped for all the muscles examined in
the patients with MJ syndrome.

Median Maxillary

occlusal  acrylic Gum
Procedures position  splint  chewing
Treatments effects
First EMG analysis
with pain symptoms  19.23 15.52 16.72

Second EMG analysis, after splint therapy and with-
out pain symptoms
Before occlusal

adjustment 15.59 15.62 15.40
After occlusal
adjustment 10.83 15.11 10.83

ment resulted in a further decrease of the mean silent-
period duration at median occlusal position (10.83
msec). During gum chewing, the same trend of reduc-
tion of silent-period duration occurred following loss
of pain symptoms (mean 15.4 msec), and elimination
of occlusal interferences (mean 10.83 msec). Thus, for
the MJ syndrome patients, the effect of conservative
occlusal therapy was to reduce significantly the
duration of the EMG silent period (F = 22.82 on 3
and 24 df. p < 0.001). The procedure-treatment inter-
action was highly significant (F = 5.13 on 4 and 32
d.f. p < 0.01) with a lack of parallelism due to the
maxillary acrylic splint procedure. Analysis of the
effect of the splint by itself revealed no significant
(F < 1) reduction of the silent period with the splint
inserted (Table 3). However, grouping the muscles as
pain side, and contralateral, according to the severity
of MJ symptoms, resulted in a significant difference
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Fig. 1. Two consecutive gum chewing cycles, with presence and absence of marked EMG silent periods.
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Table 3. Cell means (msec) EMG silent period
durations for the MJ syndrome patients, with a maxil-
lary acrylic occlusal splint inserted.

Initial  Following Following
Treatments splint splint occlusal
effects insertion treatment adjustment
Muscles examined
Joint-pain-side
temporalis 17.11 16.09 15.81
Contralateral
temporalis 14.72 15.59 1542
Joint-pain-side
masseter 15.99 15.38 14.50
Contralateral
masseter 14.25 15.42 14.71

in their EMG silent-period durations (F = 4.13 on
3 and 24 d.f. p < 0.025).

DISCUSSION

The treatment interaction of a decrease in the silent
period duration for the MJ syndrome patients upon
relief of their pain symptoms, is similar to alterations
in the silent period elicited by a standardised jaw-jerk
reflex (Besette, Bishop and Mohl, 1971). This is
further supported by the study where experimentally
introduced occlusal splint interferences resulted in
pain symptoms and an increase in the silent-period
duration (Drechsler et al., 1973).

The mandibular joint syndrome patients whose
symptoms had subsided revealed that elimination of
occlusal supracontacts were necessary to reduce the
EMG silent-period duration (mean 10.82 msec) to
within the range of the normal subjects (mean 9.64
msec) at median occlusal position. Therefore. not only
should the various occlusal positions as advocated
by Ramfjord (1961) in occlusal adjusted procedures
be considered, but also median occlusal position, due
to its anatomical and neuromuscular significance.

The similarity in treatment interaction of the mean
silent-period duration at median occlusal position
and during gum chewing suggests a well-established
functional neuromuscular reflex pattern. This agrees
with the concept of perpetual reinforcement of the
patterns of neural firing during function to instigate
median occlusal position (Sicher and Du Brul, 1975).
Any functional tooth contact of sufficient stimulus
would cause a silent period (Shaerer et al., 1967). Per-
iodontal neural complexes are suggested to be respon-
sible for the jaw-opening reflex following tooth con-
tact (Harris and Griffin, 1974). However, Bratzlavsky
(1972) concludes that the silent period in jaw-closing
muscles can be explained on the basis of the pause
in spindle afferent discharge. As direct recording can
be made of muscle spindle afferents (Vallbo and
Hagbarth, 1968), study of individual motor unit excit-
ability related to the silent-period duration is possible
(Erbel and Stuppler 1970). The vast complexity of
excitatory and inhibitory influences on motoneurones
involved in the normal human EMG silent period
is indicated in a review by Shahani and Young (1973).

In particular, the duration of the masseter silent
period is associated with changes in central neural
activity produced by proprioceptive and sensory in-
put from the stimulus upon the degree of muscle
tension. Thus, the silent-period duration of the tem-
poralis and masseter muscles varied significantly with
relief of pain symptoms and adjustment of the denti-
tion at median occlusal position. Furthermore, prob-
lems of psychophysiology must also be considered,
such as the subjective lower pain thresholds and
reduced muscle forces together with personality traits
of patients with MJ syndrome (Molin, 1973).

In conclusion, the mean EMG silent-period
duration of the patients with TMJ syndrome was pro-
longed. There was a decrease in duration after the
pain symptoms had subsided. Further precise occlusal
adjustment of the dentition was necessary to reduce
the EMG silent-period duration to within the range
of normal subjects at median occlusal position. This
electrophysiologic procedure provided a quantitative
neuromuscular assessment of conservative occlusal
therapy.
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