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OPTIMUM MANDIBULAR POSITION GUIDE BY
USE OF EMG ACTIVITY AND INTRA-ORAL TRACER
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Department of Prosthodontics, College of Dentistry, Chosun University

Jaw relations and the recording methods have been controversial aspects of dentistry. The pur-
pose of this study was to quantify the relative muscle activity of the masseter and temporal mus-
cles in relation to different intermaxillary relations recorded by intra-oral tracer during max-
imal clenching and to decide the optimal mandibular position. Ten volunteers with healthy
TM] were studied. Intra-oral tracer was assembled and bite block was fabricated in the
articulator. Intra-oral tracer was placed in the mouth, and four mandibular positions were record-
ed. EMG activity was recorded on a BIO-PAK system (Bio-Research Associates, Inc. USA.} in
masseter and temporal muscle and compared in each mandibular positions. The results

were as follows:

1. In comparison with maximum intercuspation, the chewing position was the most similar fol-
lowed by tapping position, myocentric position and posterior border position. However the
differences were not statistically significant.

2. In comparison of bilateral symmetry of masseter muscle, tapping position was the most sym-
metrical followed by chewing position and maximum intercuspation. Myocentric position
and posterior border position were not symmetrical. (P<.05)

3. In comparison of bilateral symmetry of anterior temporal muscle, chewing position was the
most symmetrical followed by posterior border position, maximum intercuspation, myocen-
tric position and tapping position. However the differences were not statistically significant.

- 4. In comparison of proportionality of anterior temporal muscle to masseter muscle activity
on left side, posterior border position was the greatest followed by myocentric position, tap-
ping position, chewing position and maximum intercuspation. And the proportionality of
posterior border position was greater than that of maximum intercuspation. (P<.05)

5. In comparison of proportionality of anterior temporal muscle to masseter muscle activity
on right side, myocentric position was the greatest followed by posterior border posi-
tion, tapping position, maximum intercuspation and chewing position. However the differences

were not statistically significant.
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Maxillomandibular relations and the meth-
ods for recording them have been some of the most
controversial aspects in dentistry. In mouth reha-
bilitation, the dentist should establish jaw relations
in such a way that provide comfortable func-
tion, physiologic compatibility and reproducibility.!
The recording of centric relation is influenced
by numerous factors, one of which is the neuro-
muscular system. This system has a strong adap-
tive capacity to permit function and protection of
the stomatognathic system. Deflective occlusal con-
tacts will induce conditioning of neuromuscular
system, which will be constantly reinforced with
each closures through proprioceptive feedback.
This conditioning may induce changes at the
level of any components of the masticatory unit.

Clinicians have used many methods and devices
in attempt to precisely locate and record the ref-
erence point of the mandible. No single method
has been universally accepted although several
techniques have achieved varying degrees of
popularity. These include holding the tip of
tongue back in the soft palate; telling the patient
to swallow while closing; having the patient pull
the lower back or stick the upper jaw out; having
the patient relax the mandible and let the dentist
manipulate it upward and posterioly; and telling
the patient to relax and close naturally. More
precise but less popular methods are using nee-
dle point tracing devices, clutches and a panto-
graphic recording, an acrylic resin jig or leaf
gauge to exert an upward and posterior guidance
during closure.?

Among various methods of guiding jaw relation
(i.e., wax records and terminal hinge position), an
electronic device that has been introduced is the
Myo-Monitor (Myo-tronics research, Inc. USA)).
“Myo-Monitor is an instrument designed to exact
occlusal registration by means of autonomic,
involuntary, electronic control of the mandibular
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closure. Myo-Monitor registers simultaneously the
vertical and horizontal position of occlusion
most compatible with individual musculature
of the patient.”®

Various reports have addressed different jaw
positions and the therapeutic position. Jimenz?*,
Williamson et al.?, Strohaver’, Kantor et al’, Long®
and others have provided qualitative data or
quantitative data that described the condylar
positions in altered jaw positions. In addition, much
has been written regarding electromyography
and jaw positions. Little has been reported on max-
imum static clench and electromyography in
masticatory muscles with respect to different
therapeutic positions.

In dentistry, EMG recordings of human mas-
ticatory muscles have been used as a means to eval-
uate and treat craniomandibular disorders.” Based
on the current knowledge of muscle physiology,
establishing a therapeutic position for optimum
occlusion should result in bilateral physiologic acti-
vation patterns of masticatory muscles recordings.
It has been found that the anterior temporalis mus-
cle activity in low level clench at retruded contact
and ICP is higher than the masseter muscle activ-
ity, but by contrast the latter increase during
protrusive clenching.”” As stated above, it is clear
that EMG analysis at varied jaw positions is con-
fined in a time domain in which mean amplitude
is the main index to represent the level of EMG
activity. However EMG activity of masseter mus-
cle is a stochastic quasi-stationary signal that
contains a few time or frequency domain fea-
tures."

McCarroll et al.” investigated the reaction to lat-
eral positioning of the mandible. They conclud-
ed that the temporalis muscle activity is especially
sensitive to immediate changes in lateral posi-
tioning and that the masseter activity remains
unchanged when conditions of stable bilateral

occlusal contacts are present.



Regarding the jaw registration positions, Jimenez
showed that in the retruded contact position the
anterior and posterior temporalis muscle activi-
ty increased and the masseter muscle activity
decreased relative to the activity in the intercus-
pal position.* He concluded that RCP requires more
positioning muscle activity (temporalis muscle)
and limits biting muscle activity (masseter mus-
cle).

With respect to the vertical dimension, Carlsson
et al.” investigated the effect of increased vertical
dimension on the activity of the temporalis mus-
cles. Raising the vertical dimension brought
about a reduction of the postural activity. They stat-
ed that “a moderate increase in the vertical
dimension of occlusion does not seem to be a haz-
ardous procedure provided occlusal stability is
established.”

Since the time of its proposal by Gysi in 1910, the
needle point tracing has been accepted as an
accurate method of locating the centric maxillo-
mandibular relation at a given degree of jaw
seperation.” Many investigators thought that
the intercuspal position of natural teeth should
coincide with the most retruded position or the
apex of the arrow point tracing. They consid-
ered a lack of coincidence between these two
positions to be non physiologic. And other inves-
tigators considered centric relation to be anteri-
or to the apex of the tracing. It was their belief that
the apex of the tracing represented a retruded or
strained position. They recommended a more
anterior position which they called a true or
functional relation. Many more such references in
the literatures provided additional concepts con-
cerning the positions of the condyles in the glenoid
fossa when the mandible was positioned at the
apex of the needle point tracing.

Kleinrok® introduced a recording device termed
a "Kleinrok Functiograph™ and documented
condular- and tooth- guided mandibular move-
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ments on the same plate. It facilitated the detec-
tion of occlusal disturbances and improved the

“accuracy of diagnosis and adjustment of occlusion.

Gothic arch tracing is a useful method for the jaw
relation taking, because mandible is guided by
condyle and masticatory muscles without the
tooth interference and the tripodism composed by
two condyles and a stylus is very stable for the
bilateral jaw closing muscle activity and different
jaw relations can be recorded in a plate at the same
horizontal plane. The clinician can compare and
confirm each mandibular positions.

The efficacy of therapeutic positions has been
debated for years, but no physiologic data have
been provded to substantiate any improvement.
We used EMG analysis of jaw closing muscles to
document relative changes with different jaw
positions.

The objective of this study is to quantify the rel-
ative muscle activity of the masseter and temporalis
muscles in relation to different intermaxillary
relations recorded by intra-oral tracer during
maximal clenching and to decide the mandibular
position that is stable and harmonious with the

neuromuscular system.

MATERIAL AND METHODS

SUBJECTS

Ten healthy volunteers who met following cri-
teria were studied: Angle class I molar rela-
tions with complete permanant dentions, no pal-
pable masticatory muscle, no sign and symp-
tom in TMJ, no limitation of mandibular move-
ment, no significant differences between CR
position guided by Dawson’ s bimanual manip-
ulation and the maximum intercuspation. The vol-
unteers consisted of 7 male and 3 female with an
average age of 26.7yr and a range from 24 to
31yr.



ASSEMBLY OF INTRA-ORAL TRACER

After impression taking and face bow transfer,
upper and lower models were mounted to a
semi-adjustable articulator (Hanau modular).
The recording stylus was fixed to a lower model
and tilted anteriorly” against the occlusal plane.
Then the recording plate was connected with
stylus temporarily mediated by transfer plate. The
recording plate was transfered to a upper mod-
el and held with putty impression material (Fig.
1). The recording stylus was raised to the level that
upper and lower teeth did not interfere anterior
and laterial movement (Fig. 2). In the level, incisal
pin was tightened and acrylic resin was poured
between upper and lower teeth for the maxi-
mum intercuspal position bite block fabrication.
As this method, maximum intercuspal position was
compared with the other mandibular positions in

the same vertical dimension.

RECORD OF 4 MANDIBULAR POSITIONS

Subjects were seated in a comfortable, upright
position with the head unsupported and the
Frankfort horizontal plane parallel to the floor.
Before the record, stimulating low frequency
electrodes of the Myo-Monitor (Myo-tronics
Research, Inc. USA.) were placed 45~60min-
utes, anteriorly to the left and right tragi for the
proprioceptive deprogramming of masticatory
muscles. Intra-oral tracer was fixed to the upper
and lower teeth (Fig. 3), and four mandibular reg-
istrations were recorded: a posterior border posi-
tion (PB), a chewing position (CP), a tapping
position (TP), a myocentric position (MP) and a

maximum intercuspal position (MI).

RECORD OF POSTERIOR BORDER POSI-
TION

2~3 times of anterior-posterior movements,
left and right lateral movements were done with
the stylus touch to recording plate. The apex
drawn in the plate was accepted (Fig. 4-1).
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RECORD OF CHEWING POSITION

After left and right lateral movements, mandibu-
lar movement was done medially like chewing
food with the stylus touch to recording plate.
The point that median line and lateral line met was
accepted (Fig. 4-2). °©

RECORD OF TAPPING POSITION

In a rest position, stylus and recording plate
untouched, each subjects asked to close jaw light-
ly 2~3 times. The point by the touch of stylus and
recording plate was recored (Fig. 4-3).

RECORD OF MYOCENTRIC POSITION

Myo-Monitor (Myo-tronics Research, Inc. USA.)
was placed anteriorly to the left and right tragi and
subject maintained a rest position (Fig. 5). As
the Myo-Monitor amplitude advanced to the
clinical threshold, mandible begun to rise invol-
untarily through the freeway space. The point with
stylus and recording plate touched was accepted
(Fig. 4-4).

RECORD OF MAXIMUM INTERCUSPAL
POSITION ,

Premade bite block guided the mandible to
maximum intercuspal position and it was possible
to compare the mandibular positions at the same

vertical dimension.

RECORD OF ELECTROMYOGRAPHIC
ACTIVITY

EMG activity was recorded on an eight-channel
instrument, BIO-PAK system (Bio-Research
Associates, Inc. USA.). Calibration was 200V
and a speed of 200ms/division depending on
the recordings. The instrument was directly inter-
faced with a computer which presented the data
graphically and recorded them on magnetic a
media. The stored data could be utilized in sub-
sequent quantitative and qualitative clinical
analysis (Fig. 6). Disposable bipolar surface disc



electrodes with Ag/AgCl (Myo-Tronics research,
Inc. USA.) were used to record EMG. Each pair had
an inter-electrode distance 20mm (center-cen-
ter), paralled to the main direction of the bilateral
anterior temporal and masseter muscles by
anatomic landmarks. The ground electrode was
placed on front of the neck (Fig. 7). The skin
placing the electrodes was cleaned with alcohol
to reduce the impedance factor and recordings
were performed 5~6 minutes later, allowing the
conductive paste to adequate moisten the skin sur-
face. The electrodes were filled with electric jel-
ly and fixed with adhesive strips. Each subjects
were asked to clench maximally into each of
five mandibular positions. Three 1.4~2.7 sec-
onds clenchs seperated by 2~3 seconds were
made with each positions. 2 minutes rest period
was allowed between the different mandible
positions to eleminate muscle fatigue.

RESULTS

The EMG activities of left, right masseter and
anterior temporal muscle in 5 jaw relations are illus-
trated in Table I. 10 subjects were asked to clench
maximally three times and the mean of 3 record-

Table . EMG activity during maximum clench

ings is depicted.

The difference means in masseter and temporalis
EMG activities between MI position and CP, PB,
MP, TP positions are illustrated in Table II. The
analysis of variance was operated and at the
p<.05 level of significance, Tukey HSD compar-
isons test was done. In the left masseter muscle,
EMG activity difference between MI and CP
position was the lowest and PB position was
the greatest, but the significant differences between
four mandibular positions were not found. In
the left temporalis anterior muscle, EMG activi-
ty difference between MI and TP position was the
lowest and PB position was the greatest, but the
significant differences between four mandibular
positions were not found. In the right masseter
muscle, EMG activity difference between MI
and CP position was the lowest and MP position
was the greatest, but the significant differences
between four mandibular positions were not
found. In the right temporalis anterior muscle,
EMG activity difference between MI and CP
position was the lowest and PB position was
the greatest, but the significant differences between
four mandibular positions were not found.

The difference means and standard deviations

in five mandibular positions for 10 subjects ( Unit: &V )

1 2 3 4 5 6 7 8 9 10

kb R Lt R Lt R Lt R Lt R Lt R Lt R Lt R Lt R Lt R

MI temporalis 383 385 498 490 571 55 363 M8 03 75 287 204 269 92 420 ¥l 402 513 427 40
masseter 531 523 626 568 644 407 401 406 613 508 369 387 H2 627 I 514 698 M1 679 73
CP temporalis 390 369 479 484 547 527 371 347 192 51 308 283 01 3B4 394 M3 44 48 485 501
masseter 519 486 593 602 657 459 394 4.0 627 482 B2 70 88 637 484 477 635 583 701 734
PB temporalis 441 407 53 593 673 517 361 39 412 26 297 N9 H2 B9 521 B3I £B6 N8 56 598
masseer 907 571 572 634 565 535 B M3 £5 58 B2 IJ1 423 80 538 605 B3 607 608 597
MP temporalis 402 423 572 554 5382 601 331 320 314 33 315 37 34 M1 H3 406 41 4H3 501 526
masseter 503 479 705 687 o661 553 432 411 450 412 419 380 97 487 N4 481 97 486 633 687
TP temporalis 422 505 372 331 493 494 299 318 25 272 A0 319 360 36 366 B9 B0 476 613 M8
masseter 554 647 418 493 442 486 K9 403 B> 03 L4 N6 45 470 677 778 B4 56 01 693
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Table . The difference in masseter and temporalis EMG activity between Ml position and CP,
PB, MP, TP positions ( Unit: &)

cp PB MP TP
Lt. masseter MI 0.84 7.73 1.63 4.95
Lt. temporalis MI 0.58 8.79 5.02 0.13
Rt. masseter MI 0.006 1.67 1.71 0.99
Rt. temporalis Ml 0.49 6.63 5.25 1.12

Table II. The difference in masseter and temporalis EMG activity between left and right sides

(Unit: v )
Lt. masseter - Rt. masseter Lt. temporalis - Rt. temporalis
MI 4.30+£9.9778 1.13£5.0228
CP 3.40+7.9220 0.06+3.4394
PB 5.10+6.0809 * 1.03+£7.3436
MP 4.38+£5.2336 * 1.36+2.3618
TP 0.34£9.0439 2.38+4.6932

mean standard deviation. * indicates significant difference (P<.05)

Table IV. The ratio of temporalis to masseter EMG activity ( Unit: & )

Lt. masseter - Rt. masseter Lt. temporalis - Rt. temporalis
MI 0.689+0.1825 0.77440.2540
cp 0.711+£0.1835  0.753+0.1778
PB 0.960+0.1118 * 0.857+0.1476
MP 0.785+0.09583 0.883+0.1061
TP 0.757 £0.1876 0.804+0.1760

mean standard deviation. * indicates significant difference (P<.05)

in masseter and temporalis EMG activities between the difference was greater at PB and MP positions.
left and right sides are illustrated in Table III. The In the temporalis anterior muscles, the difference
T-test was done in each mandibular positions, at of left and right sides was the lowest at CP posi-
the p<.05 level of significance. In the masseter mus- tion and the greatest at TP position but the sig-
cles, the EMG activity difference between left nificant differences between five mandibular
and right sides was the lowest at TP position. And positions were not found.
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The means and standard deviations of tempo-
ralis /masseter ratio of each sides are illustrated
in Table IV. The analysis of variance was operated
at the p<.05 level of significance, and Tukey
HSD comparisons test was done. In the left tem-
poralis/ masseter ratio, MI position was the low-
est and the PB position was significantly greater
than the MI position. In the right temporalis/ mas-
seter ratio, CP position was the lowest and the MP
position was the greatest, but the significant dif-
ferences between five mandibular positions were
not found.

DISCUSSION

The ideal jaw relation to achive a reference
and treatment position has varied considerably
among different clinicians. Centric relation is a
common reference and therapeutic position but
much debate exist as to what it is and how it is
achieved. In the past, the criterion for evaluating
an occlusal position has been the repetitiveness with
which the position could be registered. But sim-
ilar to posture assessment, these measures relyed
on the cooperation of the patient and the dis-
position of the observer when assessing the final
registration; thus a wide variability existed.®
Many researchers have observed that the change
in direction of applied effort or in mandibular posi-
tion influenced the responce on EMG of tempo-
ralis and masseter muscles to a different extent.”

With the introduction of EMG analysis for
mandibular assessment and treatment, it has
become possible to establish objective criteria
for jaw positioning during therapeutic interven-
tion.” As many investigators have shown a linear
relation or direct correlation between EMG activ-
ity and bite force, increased EMG activity record-
ed during manxial clenching could indicate an
improved functional capability of the mandibu-
lar musculature.

In addition to the ability of maximal muscle activ-
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ity, the balance of synergistic musculature is
important for efficient muscle action. To determine
a measure of balance a ratio of masseter/temporalis
EMG activity was determined. In patient with TM
dysfunction, Jower ratios have been reported.” The
mechanism for decreased masseter EMG activi-
ty with TM dysfunction was thought to originate
in reflex inhibition. One possible source of vari-
able sensory input could be the mechanoreceptors
of the periodontal ligament. For example, it is
reported that as the mandible was retruded or pain
developed, inhibition of masticatory musclulature
could be occured.*” But none of the subjects
complained of any pain during the testing, noci-
ceptive inhibition could be ruled out. Thus the
cause of difference in masseter/temporalis ratio
at each mandibular positions remains unknown.

Visser. A. et al.” stated that the mean masseter
EMG amplitude was not influenced by the imme-
diate changes in the vertical and protrusive inter-
maxillary relation. This is in agreement with the
findings by Christensen, Kawazoe et al. and
Jimenez.? However, in contrast, Wood and Tobias
found an overall increase of maximum EMG
activity of the masseter muscle after insertion
of a stabilization splint.* This may be explained
by differences in the occlusal design of the sta-
bilization splints used and by methodological
differences in recording of the clenching efforts.

In this study, intra-oral tracer was used to
record the mandibular positions and EMG activ-
ity was evaluated in raised vertical dimension. It
was inevitable to avoid the tooth interference
during the mandibular movement. Holmgren,
Sheikholeslam®, Visser. A. et al.” stated that pos-
tural activity of temporal muscle was decreased
and small fluctutation of masseter muscle activ-
ity was induced similar change in temporal mus-
cle activity after insertion of stabilization splint in
both patients and healthy individuals.

In the maximum intercuspation and chewing
position the proportionality of anterior temporal



muscle to masseter muscle activity was lower
than other positions in this investigation and
this result is similar to that of Naeije.”* Shi. et
al® stated proportionality of anterior temporal mus-
cle to masseter muscle activity in intercuspal
position was lower than in retruded contact posi-
tion and greater than in protruded position. At lat-
eral positions, the proportionality on working
side increased, but the difference at left side
position was not significant, and the propor-
tionality on the non working side decreased.

In this investigation, myocentric position is
more anterior than maximum intercuspation in hor-
izontal plane and proportionality of anterior
temporal muscle to masseter muscle activity was
greater than that of maximum intercuspation.
This opposite result is due to the difference of ante-
rior position, protruded position is edge to edge
bite of anterior teeth in Shi's study and myocen-
tric position is only 1~2mm anterior position
from maximum intercuspation.” Naeije, et al.”
stated at low clenching levels the anterior temporal
muscle activity tended to dominate, at high lev-
els the masseter muscle activity was stronger in
intercuspal position.

Anatomical observations suggest that the tem-
poral muscle arising from the temporal fossa
has three bundles of fibers. The anterior fibers are
vertical, the fibers in the middle part are increas-
ingly oblique, and the most posterior fibers run
horizontally.* Anatomical findings show that
the masseter muscle can be divided into two
separate functional parts. The fibers of the super-
ficial layer run forward from the mandibular
angle to the zygomatic arch and the fibers of
# On the basis of the find-
ings of myoelectrical amplitude investigation of

the deep layer are verti

jaw closing muscles during clenching at varied jaw
positions, the anterior temporal muscle may ele-
vate the mandible upward and backward, and the
masseter muscle may lift the mandible upward and

forward.
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When the mandible is at posterior border posi-
tion, though anterior teeth break away from con-
tact, the activity of anterior temporal is stronger.
This result may be due to the contraction of the
posterior temporal section of the muscle bringing
the mandible from maximum intercuspation to
posterior border position. This increases the
activity of anterior fibers through an antagonis-
tic effect.

Naeije. et al.* stated that the asymmetry in
muscle activity also depended on the clenching
levels, while at each levels the assymetry in the
masseter muscle was greater than the assymetry
in the temporalis muscle.

The strong dependency of the asymmetry on the
clenching effort is in agreement with the findings
by Pruim?® regarding asymmetries in bilateral
static bite forces and suggests that results of
maximal clenching studies cannot simply be
extrapolated to lower more functional clench-
ing levels. However, so far no quantitative study
has been performed on these symmetries in dif-
ferent mandibular positions. This study has
shown that the symmetries in tapping position,
maximum intercuspation and chewing position
greater than the other mandibular positions.

Watanabe® evaluated the mandibular positions
obtained by gothic arch tracing was loaded into
a personal computer and stated gothic arch apex
and tapping position varied depending on body
position. In the supine position, the gothic arch
apex and the tapping position were close to the
mandibular position determined by bilateral
manipulation. Joseph et al.* noted the signifi-
cant changes in the variability of the apex position
of the needle point tracings during one day and
over a day period. And the changes in the medi-
olateral direction were greater than in an antero-
posterior direction.

Since the sample size was not large enough
and samples were healthy in temporomandibu-
lar joint, the difference between 5 mandibular posi-



tions was not great and significant. difference
was not found exactly. It seems that within a
biologically acceptable range and there is no sig-
nificant alteration in muscular activity.

More studies about the relation of mandibular
position and EMG activity are needed. And the
positions of disc-condylar complex in glenoid
fossa must be evaluated to determine the thera-
peutic position.

CONCLUSIONS

From the analysis of the results, the following
conclusions were obtained:

1. In the comparison with maximum intercus-
pation, the chewing position was the most
similar followed by tapping position, myocen-
tric position and posterior border position.
However the differences were not statistical-
ly significant.

2. In the comparison of bilateral syrﬁmetry of
masseter muscle, tapping position was the
most symmetrical followed by chewing posi-
tion and maximum intercuspation. Myocentric
position and posterior border position were not
symmetrical. (P<.05)

3. In the comparison of bilateral symmetry of
anterior temporal muscle, chewing position was
the most symmetrical followed by posterior bor-
der position, maximum intercuspation, myocen-
tric position and tapping position. However the
differences were not statistically significant.

4. In the comparison of proportionality of ante-
rior temporal muscle to masseter muscle activ-
ity on left side, posterior border position was
the greatest followed by myocentric position,
tapping position, chewing position and max-
imum intercuspation. And the proportionali-
ty of posterior border position was greater
than that of maximum intercuspation. (P<.05)

5. In the comparison of proportionality of ante-
rior temporal muscle to masseter muscle activ-
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ity on right side, myocentric position was the
. greatest followed by posterior border posi-
tion, tapping position, maximum intercuspa-
tion and chewing position. However the dif-
ferences were not statistically significant.
Maximum intercuspation, chewing position,
tapping position, myocentric position and posterior
border position were compared with each other.
Five mandibular positions were recorded by
intra-oral tracer in one horizontal plane and
quantified with electromyography. Though sig-
nificant difference was not found exactly, in each
tests the most acceptable result was obtained at
the chewing position. »
If possible, the result of any therapeutic inter-
vention should be to improve function. In normal
volunteers, the chewing position proved to be the
most functional of therapeutic positions in the
views of balance and activation of jaw muscula-

ture.
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Fig. 3. Placement of intra-oral tracer in the subject’ s

mouth.

Fig. 4. Record of four mandibular positions on a record-
ing plate.

4-1 posterior border position.

4-2 chewing position.

4-3 tapping position.

4-4 myocentric position.



Fig. 5. Placement of Myo-monitor to the sujecs.
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Flg 6. Record of Maximum bite force by Blo -pak.

Fig. 7. Placement of Bio-pak electrodes.
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