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Abstract

EMG recordings were measured on the frontalis muscle of nine subjects, two of which were controls.
Prism was then placed before the subject's left eye and changes in EMG were recorded. We found
substantial changes in only three subjects. The other subjects showed no significant trends with the
placement or removal of prisms.
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ABSTRACT
EMG recordings were measured on the frontalis muscle of
nine subjects, two of which were controls. Prism was then
vlaced before the subject's left eye and changes in EMG were
recorded. We found substantial changes in only three subjects.
The other subjects showed no significant trends with the

placement or removal of prisms.
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Two general uses of electromyographic feedback have
emerged so far--its utility in enhancing the control of
voluntary muscles where that control has either not been
developed or where it is diminished through dysfunction; the
second area censists of attempts at achieving low levels of
muscle tension with patients who experlence chronic tension

headaches and chronic anxiety. Cther possible uses include

the treatment of bronchial asthma, insomnia (Raskin etal, 1973)

or any disorder that is assoclated with muscle tension.
in the past few years, practitioners have found other
uses for the EuG {electromyograph). Whereas before its main

ucage wag in the area ol therapy., it is now found to be a

vziuable dlagnestic toel., In a study by Dr. Raymend R. Koy,
he foune that many patients complaining of chronic, severe

head or neck injuries were not malingerers or psychoneuroticg
in actuality, they did show a problem which had developed from
a latent binccular stress, and would respond with the proper
Therapy.

Wwith clinically normal subjects 1t can be shown that
prism placed in front of the subject's eyes wlll show an
y tension in the froantalis, cervical, and trapezius

irncrease 1

"\
*

nuscles, using the EMG (Roy 1961). It has now been found in

=3

post-whiplash syndromes, that physiotherapy, traction, and

headache, cervical tension and cother related symptoms following
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pharmacotherapy designed to relax the posterior cervical tension,
are cnly treating a secondary paln and by use of prolonged
monocular occlusicn, a latent binocular stress has been

shocwn to be the primary cause and once relieved, then ali
secondary symptoms cease to exist,

Research has shown that the neck 1is the primary site of
total body posture and orientation in space, along with the
extra-ocular muscles and vestibular apparatus. Any type of
necx disorder 1s capable of secondarily altering the postural
information.

Eckardt, kicLean, and Goodell have shown with electiro-

wycgraphic evidence that neck muscle spasm and severe neck

g=la

pain can be caused by a continued abnormal stress on the

L —

....l

ceculorotary muscles (Eckardt, kKciean, and Goodell 1943

An example of how human beings desire to maintain single

=&

vincgular vision has long been shown in ocular paisiez. In
the case of a paresis ¢f a vertical acting extraocular
mugcle, a compensatory torticollis to alleviate the resultant
diplcepia can occur. In this situation, the neck is being
orced into an abnormal position to be able to compensate For
a plnocular anomaly., Therefore it can be'seer that lesions
which create binocular stress can, in Turn, cause . - LEe.u

n the neck.

-

stress
Vagilescu and Dieckmann (1975} conducied experiments with
Z#a on cervical and spinal muscles in relation to torticoliis

or neural muscular activity. Thelr interest was mainly in



relation to disease caused by muscular tension in certailn
muscle groups. They concluded that in the majority of the
cases of horizontal and rc tary torticollis, a strong
spontaneous activity exists in the sternocleidomastoid
muscle on the side oppoesite the deviation of the head, and in
the splenius, on the side cf the torticecllis, and either of
these two muscle groups may predominate.

The use of EMG as a feedback technigue for relaxation
has shown it to be more effective in lowering tension in a
specific muscle then elther simple verba¢ instructions or the

1

reduction in tension achieved by the sukbject’s own unaided

" -

¢fforts. Those with higher initial EWG baselines achieved

10}

zreater reducticons in tension than those with lower levels.,

the EM: fesdback Tbecause of its failure to
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found that during tracking movements where the muscle worked
as agonist there is a progressive increase in firing freguency
that diminished slightly as the eye attained the new gaze
position. The frequency of activity was the same for each
fixation pogition whether that pesition was attained by
gsaccadic movement or by tracking from the earlier target
position,

In this study we investigated the relationship tetween
change in muscle tension and application of vertical prism,

using the ENG.

APPARATUS

For instrumentation we used a Tektronix single trace

~eie s 3 o~ S o LS o~ 25 T 4 ALYl re ] AT il
cscilloscope and a Frinceton Pak #1123 low level differentlial
pra-ampiifier. (ur glectrodes were suriace, tape on electroaes,
Also, loose prisms in a trial frame were used during the

soom illumination was set at seven footcandles., Patients

ol readings due tc different directions of gaze. The targex
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for these experiments was two black lines wnlch WET €
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RESULTS

As can be seen from the graphs {1 & 2), subjects (1),

£

(6), and (9) show a substantial change in the EMG potentials

[&)]

when prisms were introduced befere their left eyes, at the
ten minute interval. Subjects (1) and (6) showed a decrease
in the electrical potential, whereas subject (9) showed an
nerease., Only subject (1) showed a change in his electrical
potential upon the remeval of the vertical prism, and this
zhowed up as a decrease in muscle tension., Subjects (4) and
(5} were controls. Thelr graphs show no trends beyond a
lat-line progression with allowable variabilizy.

There were no avparent effects due to the prism inducement

o P 3 { Al & S oF ~ -
e on subjiects (2), (3), (7), and (&}. Gravh {(3) shows
ants atartis [wo= 1Mt sero and s rharnce of +he
e ek b b e e e la b, A= FL“-I e W ée—o (=9 %% —t..l.v \.«}‘_O.ALQL ~ 4 (V2
o ITNMR BLES DOLET, ina Teo line 1% -the mesn o btne ZiEo
cHENEEE ,
See Appendix A ior raw data,
o 3 Ty 25 3 T 3 2 B . = <~ ] A % (7 R -
At the pveglnning of our thesis we explcored the dc {(sisady

state) velues of the frontalis, trapezius, levator, and sterno-

muscles. We did not record any changes in the
=iy regardless of the amount of prism used. We were only

able to influence the EMG with gross motor movements such as
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Some of the prcblems we encountered using the dc values
were the variations caused by heart beats, blinking and any
sxtraneous body movementis.

it was at this time we declided to record the ac potentials

{spilkes) becauss it better representied the chanzing neural
impulses into the muscles. The frontalis was the muscle of

cholce because previous literature had indicated that the
frontalis weuld act in a shorter period of time to latent
biriocular stresg. Therefore, 1t would be more clinically

applicable than the previcuzly mentioned muscles.

+
L

w

O

As can bte geen frem the plets, three of the subje
showed a substantial change in potentials when prism was

vlaced before the left eye. Four ol the subjects showed no

swostantliel changes in their potentlals when prisms were
introduzed. Upon removal of the prisms, only one zubject
snowed a signiflicant chanze in his potential. Therefore,

-t would appear ithat indeed there are changes recorded 1n

o o o ) o TR C dhomr e as e v 3 e o PSP
some individuals, wherezs in others no signiflcant changes

T T P NG T e
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APPENDIX A

\l
Raw data is included in the copy cf our thesis housed

at the Pacific University library, Forest Grove, Gregon.
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