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CHAPTER I

INTRODUCTION

A. Introductory remarks and statement of the problem.

The obJectives of orthodontic therapy is to improve masticatory funection,
To do this the teeth must be placed in a position that will be in harmony with
the muscular behavior of those muscles which move the mandible., A better un-
derstanding of the behavior of these muscles can be gained through electromyo~
graphic research.

Electromyographic studies done in the past have shown that changes do
occur in muscular behavior in response to orthodontic treatment; Moyers (19L49),
Jarabak (1954) and (1956), and Zwemer (1955). This research is a part of a
longitudinal study designed to show what changes take place in muscular behav-
ior of the temporal and masseter muscles during and after orthodontic treatment,
This Experiment, part III of this study, is designed to determine the effect
that placing an orthodontic appliance, the second phase of orthodontic therapy,
has on the behavlior of these muscles. It deals with their muscular behavior

one week after the insertion of the first orthodontic appliance,
B. Review of Literature

The validity of longitudinal studies have been reported by Moyers (1949),
Geltszer (1955) and Greenfield and Wyke (1956). Moyers stated that "It is




’ <
ossible to compare parte or heads of the same subject if the readings are taken
in a sintlar and simultanecus manners® Jeltzer reported that one m& reprode=
uee dats on a dgy to day hasis, Oreenfield and Wyke streszed the importance of
raintalining good head position when undertaling a longitudional electromyograph-
ie study.

In order to understand the foundation on which this electronyvgraphic study
is based, one must be faciliar with myoprams recorded Lrom normal individuals.

Moyers (1950) described the funetion of the muscles of mastication and
pointed out the fact that a single rmscle does not act alome, but in harmonious
cooperation with others. He reported that the Ltemporal muscle exhibited an even
state to "tomus® in all parts at physioclogic rest, and that during slevation and
depression of the mandible there was uwiformity of spike potential with regard t’f
size, character and frequency, He also noted that the function of the temporal
|muscles does not change appresclahly with ags. Adolescents, however, may present
temporery alterations in electromyographic patterns during the period of change
from the decidusus to permanent dentition.
Latif (1957) did not find equal "tonus® over all division of the temporal
%auaclea at physiologic rest as Moyers had reported. He found that the anterior
Cibers of the temporal muscle ware lass active than the other Jdivisions,
Prugansky (1952) found that the btemporal and masseter muscls of the ipsiw
Latersl side behaved synchronously when chewing in the buccal segments, He also

ported that changes in the occlusions of teeth could change the electromyogra~
phic pettern presented by the muscles of mastications
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Mac Dougall and Andrews (1952) observed more or less equal activity over
the masseter muscles were mogst active duriny orotraction and the posterior fi-.
bers of the temporal muscle were most active during retraction of the mandible,

Jarabak (1954) studyins nommal oecclusion of the teeth noted that during
chewing yograms from the temporal muscles were characterized by rapid onset,
early peak amplitude, and rapid decay. These muscles began to contract about
the same time, and ceased to contract about the game time. The myograms from
the temporal muscles. Here the motor activity showed a gradual increase of amw-
plitude with peak amplitude occuring after that of the temporal mscles,

Perry and Harris (195h) showed that in subjects with normal occlusion the
nasseter and temporal muscles on both sides reached maximal activity synchron-
ously, and the temporal muscle always displayed electrical activity before the
nasseter.

Perry (1955) showed that in normal ocelusions there exists a great deal of
synergy of peak amplitudes in the masseter and temporal muscle on the working
side.

Since this study deals solely with patients under active orthodontic treat<
nent, we must refer to the works of those who have shown how oeclusion can in-
fluence the neuro muscular pattern of activity.

Moyers (1949) noted in subjects with Class II {Angle) malocclusions that
the uniformity of spike potential as regard to sige, character and frequency was
lost. HMany of them displayed greater contractions from the posterior fibers of
the temporal muscle than from the anterior fibers. He further subdivided these




atients into four groups on the basis of their electromyographic patterns.
Ehesa subjects were then treated with a bite plate to relocate the mandible in a
forward position and thus reduce the Class II molar relation., Myograms taken
|after treatment showed that in some of the subjects, normal muscle function was
|lestablished, some showed no great change, whlle others showed that orthodontiec
therapy had caused a muscular imbalance, with the posterior fibers of the tem-
poral muscles showing a constant state of contractien.
Greenfield and Wyke (1956) could not isolate normal and malocclusion groups
by means of electromyograms.
Jarabak (195L) used an orthodontic splint to show the range of adaptability
of the temporal and masseter muscles to altered interocclusal clearance. A sub-
ject with excessive interocclusal space (17 mem.) present;ad myograms from the
temporal muscle on the chewing side that resembled that of a person with normal

occlugion. The masseter muscles, however, showed practically electromyographic

Isilence.

After placement of an orthodontic aplint to reduce the excessive interoc~

lusal space to 3 mem., it appeared that the temporal muscles were less active,
Eut the masseter muscles, silent before orthedontic rehabilitation, showed dis-
tinet activity.
Perry and Harris (195L) reported that in Class II Division I (Angle) maloc=-
clusions the temporal and masseter musclee reached maximal activity asynchron-

ously and that the masseter muscles frequently were first to manifest elsctrical
activlity,
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Perry (1955) found that malocclusions presented no single motor unit initis
ating the chewing cycle, and little simergy of contracting units.

zwemer (1955) reported that the masseter muscles showed the greatest acte
ivity in mandibular clogure to occlusal contact when a larpe interocclusal
clearance existed. When a normal ocolusal space was restored, however, the
nasseter and temporzl muscles were more nearly equal to each other,

Jarabak (1956) studied a Class TT {Angle) orthodeontie patient who wore in=-
termaxillary elastics to reduce the malocclusion, He noted that there were
spontaneous hyperactivity in the nosterior fibers of the temporal muscles which
continued long after biting and speating exercises were completed.

He also studied an adult with gross occlusal disharmonies. This patient
exhibited spontanecus hyperactivity during rest after biting and speaking.
After eliminating the occlusal interferences the characterisitics of hyperacte
ivity disappeared.

It should be recognized that the orthodontic movement of teeth doss not
directly effect the muscles studied, bui that the funotional behavior of the
muscles can be reflexly altered through effecting periodental sense receptors.

These receptors have been histologically described by numerous investiga-
tors.

Dependorf (1913) found networits of neurofibirls in the periodontal mem=
brane. These fibers ended in fine nointed processes in the cementoblastic re-
zione

Lewinsky and Stewart (1930) observed neurofibrils in the periodontsl mem-
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brane agparating into fine aborizations, Many of these ended in small rounded
bodies. _

Bernick (1957) described the neurofibrils of the periodontal membrane as
terminating in fine aborizations of neural filaments,

Rapp (1958) found large neural trunks located centrally in the apical one
third of the periodontal membranej fine neurofibrils entering from the alveolar
bone proper, and scattered throughout the periodontal membrane; organiged encap+
sulated neural terminations scatiered throughout the membranej and neural coils
seen along the surface of the cementum.

The neuromuscular mechanigm governing jaw movements has been studied by
many workerss

Sherrington (1917) found that stimulation of the teeth and gingiva of a
decebrate cat caused inhibition of the ¢losing muscles of the jaw and a reflex
opening of the mandible., Immediately following the removal of t.hé stimulus
there was a rapid closing of the jaws He attributed this reflex closing to
central rebound. Thus, he found that a series of stimilations of the teesth
could produce movements quite gimilar to chewing.

Pfaffman (1936) found that action potentials could be recorded from the
maxillary nerve of the cat when one tapped the upper teeth.

Corbin and Harrison (1941) placed electrodes into the mesencephalic root
of the trigeminal nerve and recorded action potentials on stimulation of the
teeth and gingiva. They believed that these impulses traversing these nerve

fibere were probably chiefly inhibitory, preventing damage to the structures




concerned in biting, thereby coordinating and controlling chewing movements.
Szenthagothal (1948) deatroyed the mesencephalic root of the trigeminal
nerve and found bouton degeneration in the area of the motor nucleus of the trie-
geminal nerve. He concluded that there must be a monosynaptic reflex arc be=
tween the receptors, which have thelr cell bodies in the mesencephalic root, and

the motor nucleus of the trigeminal,
Sicher (1953) states:

The movements of the lower Jjaw are automatic movements which
occur under considerable force and under soms contract of the two
rows of teeth., Like other automatic movements, they ars charact-
erized by some variability from individual to individual and by
great stability in each individual which, however, does not pre-
clude a considerable adaptability.

sesslosg of teeth or changas in their position are followed
by a rather rapid sdaptation of the movements in order to achieve
maximum effect with minimum effort.




CHAPTER II
METHODS ARD MATERIALS

A+ Selection of Subjects

Sixteen patients between 10 and 1l years of age were selected for this
study from the Orthodontic Clinic of the Loyola University School of Dentistry.
These patients presented with Class I and Class II (Angle) malocclusions which
were to be trested with light, resilient wires and light elastic forces.

Be Muscles Studlied

The muscles selected for study were the posterior and middle fibers of the
right and left temporal muscles and the right and left masseter muscles. These
muscles were chosen because of their importance in masticatory function and ace
cessability for the placement of surface electrodes. The middie temporal fi’borf
act as elevators of the mandibles The posterior temporal fibers are concerned
with lateral and posterior movements of the mandible. The masseter muscles pro-
vide power in elevating the mandible. The muscles of the right side were re-

corded and studied separately from the muscles of the left side.




FIGURE 1

ELECTROMYOGRAPHIC EQUIPMENT




10

Ce Flectromyographic Equipment

The electromyographic equipnent consisted of a six chammel Offner Enceph-
alograph Type A modified for electromyograpiy, a crystograph with six pen write-
ers, & time base marker with a separate pen attached to the crystograph, a sig-
nal generator and microvolt calibrator, and a Faraday cage with an electrode
terminal board mounted therein. The amplifiers were set at a gain of 53 the
ni® and "Lo" condenser switches were set at "In" and ",05" respectively to sure
vress the low freguency of the Encephalograph, and bring out the high frequency
of the Encephalograph. The paper speed was set at 10 em. per second a.nd the
time base marker indicated intervals of 1/10 of a second. The electromyograph
was calibrated from 10 to 250 microvolts before and after each experiment.

De Sound Equipment

The components of the sound system were a bone conduction microphone
(Zenith Hi-Lo, Regent Type), a matching transformer (Shure Model A 86 i), a
preamplifier (Heathkit WA-P2), a tape recorder (Wollemsak Stereo Model T-1515),
an auxiliary amplifier system (two 12 watt amplifiers), and one chamnel of the
electromyograph and the crystogreph. (Figure 1). The bone conduction micro-
phone was placed on the subject's forehead and held in position by a spring-
type headvand. The microphone was connected in serles with the matching trans-

former and the preamplifier.




FIGURE 2

SOUND EQUIPMENT
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The output from the preamplifiocr was sent into the tape recorder and aux-
iliary amplifiers. Tape recordings were made at 7 and % feet per second with a
volume level of 5, tone control ab Yireble" and the monitor switch at "on®
position. The precesedings were nmonitored through the tape recorder as they werd
recorded to insure nroper performancs of the exercises. The output from the
auxiliary amplifiers entered a channel of the electromyograph set at a gain of
9 and was converted into sound tracings by the crystograph. These sound trage
ings called "sonograns", were simultaneoculsy recorded with the myograms. The
degree of synchrony between the sonograms and the myograms was studied and
found to be within 1/1000 of a second. Thig slight difference in synchrony
between the two types of recordings was due to the time necessary for the chew=~
ing and tapping sounds to travel from the area of the teeth to the forehead,
vhere the microphone was located. The sonograms consisted of a base line and
deflections from the base line (spikes) of varying amplitudes, frequencies and
durations, which corresponded with the tapping and chewing sounds emitted during
the test exercises. The gonograms of tapping were simple, consisting of single
spikes, while those of chewing were more complex. (Figure 3 and k).

Ee Chewing Medium

The chewing medium used was Vicks cough drops. Vicks drops were selected
because of their uniform size and hardness. Chewing this material yielded

gounds easlly detected Ly a bone conduction microphone placed on the forehead.
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7. Flectrode Placement

Three types of electrodes were used; surface electrodes, a reference elec-
trode, and a ground electrode. Monopolar disk surface elecirodes were used be-
cause the temporal and masseter muscles lle clogse to the skin on the side of the
head. The absence of underlying superficial or adjacent muscle tissue makes the
use of this type of electrode more practical for studying these muscles. The
guriace electrodes were placed bilaterally on the bellies of the posterior and
niddle temporal muecles and on the masseter muscle midway between its arigin and
insertion. To facilitate correct electrode placement the patient was instructed
to clench his teeth and then relax, anabling’tha operator to palpate and select
representative areas of the muscles studled. When necessary, the hair was trim-
med, exposing an area approximately % inch in diameter. The selected areas were
cleansed with soap and water, rubbed with acetone and then rubbed with elsctrode
jelly., Skin resistance was thus reduced to 5,00C ohms or less which facilit-
ated greater discrimination in pick-up of low amplitude slectrical qotentials
of the muscles. The reference electiode was clipped to the left ear lobe after
similarly preparing the skin suriaces The ground electrode was attachad to the
left forearm after the same skin preparation. (Figure 5).

Photographs of each subject chewing elsctrode position were taken to insure

proper replacement of electrodes in future experiments.
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G. Dxperimental Procedure

1. Before Orthodentic Treatment - (Experiment I)

The subject was seated in a Faraday cage, the electrodes comnected to the
terminal board, and the bone conduction microphone placed on his forehead. A
printed list of instructions was given to him and the procedure explained., The
subject was told to recite each item on the list and perform the required exer-
cises. These exercises were (1) "rest", (2) tap teeth together in centric oc-
clusion, (3) chew a cough drop on the right side, (L) chew a cough drop on the
left sides Resting was enhanced by instructing the sub;éct to relax, c¢close his
eyes, allow his arms to lie passively in hiaﬁlap, and his feet flat on the floor
When the crystographic pens showed minlmum movement, activity at rest was re-~
cordeds Tapplng was performed ten times, "slowly and hard"™., At the beginning
of the chewing exercises the subject placed the cough drop between the teeth on

the designated side and was told to “chew slowly and hard ten times.m Duplicacj
exercises were performed to minimize the experimental error. Tape recordings o
all recitations and exercises were made along with the myograms and sonograms.
Rest and tapping exercises were recorded unilaterally and the chewing exercises
were recorded ipsilaterally.

2 Drthodontic Procedure

Each subject was fully banded using angulated brackets on each bandsA The
posterlor brackets were angulated from the horisontal in order to give the teeth
a distal tip - back when a straight wire was placed in the bracket slots.
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In all of the subjects the initial, light, resilient round archwires were
made of ,016 inch diameter Elgilqy - Semi-spring wire. Prior to their insertion
all archwires were fashioned individually for each subject, and then tempered tT
spring hardness. Three major configurations of archwire were used.
a. The differential forces arch.

This archwire was used in the upper and lower dental arches. It
employs vertical helical loop sprincs in the anterior segment of the archj; bentd
in hooks located against the mesial surface of the canine brackets; and straigh
posterior segments with a curve in the buccal-lingual plane of space to provide
necessary arch form. (Figure 6). -

be A straight (horizontal) archwire.

This archwire was used in the upper and lower dental arch. It
was fashioned to the shape of an ideal arch, individualized for arch width, and
form for each subject. These archwires carried no attachments, helical loops,
or bent-in hooks. (Figure 7).

ce A straight (horizontal) archwire with attachments.

This archwire was used in the lower dental arch. There were only
slight bends incorporated in the posterior segments to conform to general arch
form. (Figure 8). The attachments consisted of two sections of .010 open coil
spring placed on the wire to advance two sliding hooks. The distal end of the
coll soring contacted the bracket of the first premolar tooth and the hook was
advanced by the coil to a position mesial to the canine tooth. The bands on the]

mandibular canine were removed in order to allow the springs and hooks to be




ndvanead without Interference to a point mesial to the canine,
Headzear hooks were attached bilaterally to the sliding hooks in the mouth.
hese hooks from the headpear were sttached extra orally to the material from
khich the headgear was constructed by means of "X* type Orthospec elastics,
The elastics used in conjunction with the archwires just described were:
fight one fourth inch latex elastics which exerted an average pull of two ounces
then stretched a distance of one and one fourth inchess Thls is the aversge
distance used in the treatment of the malocclusicons.
The latex bands were worn bilaterally in one of three ways or in comblna-
tions. -
1. A light intramaxillary elastic worn from the end of the arch-
%ﬁn on the buccal surface of the first molar to the bent~In hook located mesial
o the canine brasket. _
2+ A light intermaxdillary elastic worn from a hook located on
the lingual surface of the band on the mandibular first molar to the bent-in
hook located meslial to the upper canine brackat. ‘
3. A light triangular olastic worn buccally from the lower to th¢
upper archy the triangle had its basc on the upper arch and its agpex on the low-
er arch. The elastic worn in this fashion was attached from the end of the uppey
archwire on the first molar to a hook made from the ligature tie on the upper
second premolar tooth, then down to a sinilar ligature tie on the lower second
premolar tooth.
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3, 0ne Week After Placing an Orthodontic Appliance (Experiment ™)
Recordings were taken in Experiment IV in the same manner as in Bxperiment
I, approximately one week after placing the orthodentic appliance., The elec-
trodes were repositiomed with the ald of photographs, The same instructions

were given and complete mconié were taken as before.
He Utilization of Sound Data to Interpret Electromyograms

The data consisted of nyograms » sonograms, and tape recordings of the tem=
poral and masseter muscles w:an during tapping, chewing, and at rest. The myow
grams and sonograms taken aﬁ rest permittedﬁan evaluation of the base line or
minimm activity in the muscle and sound channels. Myograms compared with the
sonograns taken during the tapping exercises, showed a correlation between tap=-
ping sounds and muscle wté.vity, The sound of teeth meeting in centrdic occlu~
sion produced a single api#o sonograms Ry noting the squd spike and its re-
lation to the activity of the myogram, that part of the myogram preseding the
spike was identified as tﬁa isotonic contraction of the "free stroks", while
that part of the myogram succeeding the spilce was identified as isomstric con=
traction of the centric oéclnsiom (Figure 3). Thus, isotonic contractions
vere distinguished from isometric contractions. This information was then ap~
plied to the study of chewing activity, The chewing exercises were selected for
two reasons. First, the act of chewing was mainly reflex in nature and there~
fore, relatively free from the influence of both subject and the experimentor.
Secondly, chewing the selected medium subjected the teeth and their supporting




FIGURE 8
A STRAIGHT HORIZONTAJ ARCHVIRE WITH ATTACHMENTS
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lstructures, muscles and joints to stresses which tested their functicnal ability
he cough drop, selected because of its hard consistency, made chewing difficult
and at Limes impossible. Thus, some of the resulilng myograms showed ihat the
macsgeter and temporal muscles were in “a state of conrusion, and a “searching
pattern® was recorded having no derinite boundaries. One could not tell from
looking at lhese myograis whether or not a chewing stroke had been completed.
Therefore, sound data were resoried io as an interpretative aide By playing the
tape recording of the exercise in question at 7% feet per second, and then at
3 3/ feet per second (the slow motion appraisal), the actual sounds of the
|[chewing exercises were scrutinized. The loudhess of the sounds identified the
chewing strokes. 7These recorded sounds of the chewing strokes métched the spikeg
on the sonograms. The sonograns were then related to ihe myograms which defined
the boundaries of the chewing strokes. Thus, the sound data aided the interpre=-

tation of lhe electromyographic datae
I. Selection of Myograms for Study

The myograms from the first thwee chewing strokes of the righi and left

|side of duplicate exercises were selected for study. ience, a total of 36 myo-

Ijrams taken from 3 muscles during the first 3 chewing atrokes of the L chewing
xercises of each experiment were analyzsde. Those ol the succeeding chewing ate
tanpls were not selected because as chewing urogressad ths cough drop became an

unmanageable taciy mass.




Jde Defining Characteristics of the Nynzrans

The myograms presented three basic characteristics, amplitude, duration,
and form, which were readlly identified and studied. Amplitude was studied as a
whole and as its parts; high amplitude "peaks", and low amplitude, sustained or
transitory. Low amplitude transitory activity bordered by high amplitude act-
ivity was called "noding®. (Figure 1). Some "nodes" showed amplitude reduc-
tions down to base line levels while others showed considerable amplitude. Sus-
tained low amplitude was prolonged minirmm activity devolid of "peaks" and
nodes®, Duration of the muscular activity for sach chewing stroke was studied
as a whole and also divided into two eompone;its s onset of activity and end of
activity. The rate of increase of amplitude at the onset of activity, and the
rate of decrease of amplitude at the end of activity was also noted. Form of
the electromyograph was analyved for frequency of bursts of activity. To dem-
onstrate the form graphically, lines were drawn on the myogram connecting spikes
of minimum amplitude with spikes of maximum amplitude. (See Figure 2). The
activity between the myograms of successive chewing strokes, termed "interim
activity” was also identified and studied. (Figure 2).

K+ iHvaluation of the Electromyographic Data

To gain a knowledge of the behavior of the temporal and masseter muscles
lvithin the experimental conditions, the myograms from Experiments I and IV were

analyzed and compared. The myograms were studied in the fallowing manner:
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HMethod I = Listing and evaluating their characteristics.
Method IX - Evaluating synchrony and similarity of certain characteristics.
¥ethod III - Analyzing the onset of the chewing activity.
Method IV - Measuring the duration of the chewing stroke.
The results of each method of study appear together in chart form for each
jsubject, in the “Findings".
Method I ~ Characteristics of the Myograms
The following characteristics were grouped and grossly evaluated: bursts,
amplitude, duration, "noding", sustained low amplitude, rate of onset, rate of
ending, and interim activity.
The rating scale used for evalualing all of the characteristics other than
bursts (which were counted) is as follows: ?
x - maxiam
xx = madium
X =~ minimom
The results appear as Chart I in "Findings". TFor example, if the amplitude
in the myograms of Experiment I was high, a rating of xxx appeared opposite
AMPLITUDE in the appropriate experiment colum. If the amplitude of ‘the myo-
grams was moderate, then xx value appeared opposite AMPLITUDE in the appropriate
expeyiment column. If the amplitude was low, then the value of X appears oppo-
site AMPLITUDE under the appropriate experiment column.
Method II - Concurrence and Similarity
A leeway of 1/L0 of a second, equivalent 10 one half of the small verti-
cally lined divisions of the ryogram paper was allowed to ascount for the slight
ldifference in alignment of the crystogrsph pens and for the variation in phase

of the tracingse
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1. Evaluation of Concurrence
In order to evaluate the degree of concurrence among the three muscles,
thelr myograms were analyzed for concurrsence of certain characteristics; namely,
onset, ending, "nodes", and peaks and rated by the following scale and recorded
on a tally sheet.
xxx high degree of concurrence
(3 muscles acting concurrently per chewing stroke)
xx medium degree of concurrence
(2 muscles acting concurrently per chewing stroke)
x low degree of concurrence
(used only in rating peaks and "nodes")
0 no concurrence
- see onset and end
The x signs were added up and given numerical totals which were used in
testing concurrence betwsen experiments. These values appear in Chart 2 of
"Findings®,.
2. Similarity of the Myograms
Wave Form
Degree of similarity of wave forms between the masseter, middle temporal,
and posterior temporal muscles for each chewing stroke was evaluated in the
following manner. If the wave forms of three muscles from one chewing stroke
showed a high degree of similarity, a value of xxx was given. If wave forms of
two muscles from one chewing stroke resembled each other, than a value of xx
was given to this muscle activity. If only parts of the wave forms resembled
each other & value of X was given. When there was no resemblance between wave

forms, a value of zsero (0) was ascribed. These values were recorded on a tally

sheet and the totals for esach experiment appear in Chart 2 of "Findings".
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Interim Activity

In appraising interim activity, a different scale was used., The complex
nature of the activity posed a problem in evaluation, which necessitated a scal
with more latitude to cover the various combinations of its characteristics.
The scale used was as followst

5 = 6x high degree of activity within each muscle
3 - Lx moderate degree of activity
1 - 2x minimum degree of activity

Ox base line activity

The "x" signs were added up and given numerical values on the tally sheet
and appear in Chart 2 in "Findings®.

The identity of the masseter, postericf’temporal and niddle temporal was
maintained throughout this evalnation to determine the similarity of activity
between the muscles.

3. Test for Significance

The data represented by the column totals taken from the synchrony/simil-
arity tally sheet of the experiments were put to the Chi-Square tes§ to deter=-
mine whether or not the difference in synchrony/similsrity between experiments
was significant.

Method III =~ Analysis of Onset

The myograms from twelve chewing strokes of each experiment (I and IV)
were analysed and compared to determine which muscle or combination of muscles,

initiated the chewing stroke. These data were presented in chart form and the
comparison of onset of activity between Experiments I and IV was noted.
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Method IV - Duration
The duration of the chewing strokes were evaluated as a percentage of the
chewing cyecle rather than by direct measurement because the subjects were ine
|structad to chew slowly. These instructions were necessary because some indivie-
duals chewsd so fast that the myoszramns of the chewing strokes were so close to-
gether that they could nnt be senarated from each other. Expressing duration as
2 percentage value helped to correct this artifact. The percentage value formed
histograms which were converted into bar graphs. Comparisons between Experie

ments I and IV were then made. (See graph)e
L. Amplitude

The amplitude was not quantitiated because of varying sensitivity of re-
sponse of the crystograph pen writers and also because of the variabllity of the
resistance in the tracing pens.

[Me Statistical Discipline

This study was basically a qualitative study. Few variables were control=-
led; the population was heterogencus due to varlous treatments and malocclusions
presented. Therefore, each individual was a separate experimental unit unto
fpimself. The nature of this experiment precluded pooling of data for statistiw
£al evaluation.

Three observers gathered and analyged the data collectivelv and standard-
fized the method of interpretation. The experimental reliability was determined

pfter each of the observers anzlysec i same get of data separately and secre~
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1y and submitted their results to a Chi-Square test of significance. The re-

bulte of these tests showed no statistical significant difference among the ob=-
lbervers in ovaluating thoe data at the .05 level of probability. This indicated
bhere was less than 5% error amons observers.

Statistical discipline was apnlied to only one of the four methods used to
ktudy the data. The synchrony/similarity data of Experiment I and IV were put

ko the Chi-Square test and judged for significance at the .05 level of probabi-
ity for 9 degrees of freedom.

Chi-Square is the statistical test most generally suitable

for determining whether or not an observed frequency or

ocourence differs significantly from that expected in

accordance with some hypotheses. Symbolically, Chi-Square
is defined as:

x2 ZE (0 = E)2 where E denoted the sum
E
of all values; 0, the obsexrved frequency of occurencej

and B, the frequency expected in accordance with an hy-
pothepes. (Batson).




CHAPTER ITI
FINDINGS

The findings are presented as graphs and charts with accompanying explana=~
tions noting differences between experiments for each of sixteen subjects stud-
ieds Photographs of each subject's plaster casts are shown and classified ac~
cording to Anglets classification of maloecclusion and the ireaiments rendered
are stateds

Chart I -

Comparing the Characteristica of the Myograms Between
Experiment I and IV (Qualitative Data)

The characteristics of the myogram have been evaluated as dsscribed in
liethods and Materials and the findings are represented symbolically (xxx; xx;
and x).

Chart II

Comparing Concurrence and Similarity of the Myograms
Between Experiment I and IV

The data represents the column totals taken from a tally sheet for each ex-

periment. The Chi-Square test was the statistical method employed to determine

whether the difference of concurrence and similarity between experiments was
significant.

30
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Chart 111
Analysis of Onset of iLeiivity
The analysis of onset chari shows the number of times each rmscle or cou-
vinaticn of nuscles initiaved the chewing stroke.
Bar Gruph
puration of the Shewing Stiuke (Quantitative Data)
“he duration of tho chewin; stroke expressed as pergentage values, was comd
siled as histoprams and converted Into bar graphs. See Methode and Materials
for details, page 28.
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rubject £ 1

reabpent s
A. Appliance design - (see meihods and materials pége 19)
1. The maxillary archiire was a typical differential forces arch.
(Figure 6). |
2+ The mandibular archwire was a straight (horizontal) arch without
atlachments,
3¢ The elastics used were ¢f type 2 and 3 mentioned in methods and matd
erials (page 20)s, They were worn between the arches in a Class II
and a triangular fashione -
Chart I
Comparison of the Characteristics of Myograms Between Experiments
BExperiment I presented myograms of 1~2 bursts, moderate amplitude, short
duration, indistinct noding, nc sustained low amplitude activity, rapid rate of
onset and ending, and minimal interim activity.

Experiment IV as compared to Experiment I showed that there was ‘an inéreasc
in the number of bursts and an increase in the amount of noding. This patient
|seems to find chewing a little more difficult.

Chart II

Comparison of the Sinmilarity of Myograms Between Experiments

The dissimilarity of the ‘chaz'ac‘teristics of the myograms between Experi-
jnents I and IV was put to the Chi<Square test of significance. The value obtains
led was 1.5667. Statistically, this means that there was no significant differ-

fence between experimenis at the 95% confidence level.




Chart I11

Comparison of OUnset of Activity Between Experiments

The onset of activity of the chewing strokes in Experiment I showed that
10 out of 12 times, the three muscles studied initiated the chewing activity
almost at the same time. DExperiment IV shows that the three muscles studied
acted harmoniously fewer times, and the masseter became iore active in in-
itiating the chewing stroke.

Chart IV

Comparison of the Duration of the Chewing Strokes Between Experiments

The duration of the chewing stroke in-Experiment 1 ranged from 15~55% of
the chewing cycle, with the greatest frequeney eccurring at the 25-35 per-
centile, In Experiment IV the duration of the chewing stroke ranged from
25=55% of the chewing cycle with the greatest freguency occurring st the 35-
415 percentile. The results from the bar graph indicate that there was a
slight increase in the duration of the chewing stroke. That is, it took
lénger for him to chew the cough drov. Conclusion: This subject shows a

slight change of neuromusculsr pattern in response to orthodontic trestment.
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#1 L.C. THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLE 5

CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERTMENTS

Experiment 1 Experiment 4 Difference
. Bursts 1-2 2=l x
Amplitude moderate xx xx 0
Duration short x x 0
Noding x xx x
Sustained low amp,. 0 0 0
Rate of onset XXX xxx 0
Rate of ending XXX XXX 0
Interim activity b P 4 0

Legend: xxx = maximum, xxX = moderate, X = minimum, 0 = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND STMITARITY OF MYOGRAMS
SETWEEN EXPERIMENTS

Concurrence Similarity
'TV " Form Interinm Activity
Nodes jPeaksiOnset JEnd}] Masse] MeTemps | PoTemp,} | Mass, ji.Tenp, {Pe Temp,
Exp, 1 231 30! a {3 il a1l 10 11 2 2 L
Expe 4 33l 33l 0 faall o 1 12 11 L 1 3

Chi Square = 1.5667
Degree of Freedon = 9,
Significance level at ,05 = 16,92

CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

Exp, 1 Exp. U

1 Masseter first 5

0 Masseter and middle temporal first )}

0 Masseter and posterior temporal first ¢

0 Middle temporal first o

0 Middle and posterior temporal first 0

1 Postericr temporal first 0
10 A1l together (synchronous) 6
12 Total number of chewing strokes 12-




FREQUENCY

DURATION OF CHEWING STROKE

L LEGEND EXPERIMENT 1| [}

EXPERIMENT 4 .

SUBJECT NO. 1

15 25 35 45 55 65 15 85 95

PERCENTAGE OF CHEWING CYCLE
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lsubject # 2
Preatment s
A. Extract the four first premolars
B. Appliance design - (see methods and materials page 19)
1., The maxillary archwire was a straight (horizontal) arch without
attachments, (Firure 7).
2. The mandible archwire was a straight (horizontal) archwire with
headgear attachments and headgear to the lower arche.
3. The elastics were of the third type mentioned in methods and mater-
ials (page 20). They were worn.in a triangular fashion.
Chart I
Comparison of the Characteristics of Myograms Between Experiments
Experiment I presented myograms of Li~6 bursts moderate amplitude, long du-
ration, distinet noding, no sustained low amplitude activity, moderate rate of
onset and ending, and a maximal degree of interim activity.
Experiment IV as compared to Experiment I shwied that there was 'a decrease
in duration; there was some sustained low amplitude activity in the masseters,
and there was a great decrease in the degree of interim activity. The other
characteristics showed no apparent differences. This shows that the subject may

have adapted to treatment,




39

Chart 11

Comparison of the Similarity of .yograms Between Experiments

The dissimilarity of certain characteristics of the myogranms between Bxper-
iments I and IV was put to the Chi-Square test of significance. The value ob=—
tained was 8.888Li, Statistiezlly, thils means that there was no signific:nt
difference between experiments at the 95% confidence level.

Chart III

Comparison of Onset of Activity Between Experiments

The onset of activity of the chewing strokes in Exveriment I showed that L
out of 12 times the masseter initiated the activity; the rest of the time the
three muscles studied initiated the chewing strokes concurrently. Little
change was observed in Experiment IV,

Chart 1V

Comparison of the Duration of the Chewing Strokes Betvaen Experiments

Tre duration of the chewing stroke in Experiment I ranged from 25-95%
with the greatest frequency occurring st the 65-75 percentile, In Experiment
1V the duration of the chewing stroke ranged from 35-75% of the chewing cycle
with the greatest frequency occurring at the 55-65 percentile. The results
from the bar graph indicate that there was 1ittle change in the duration of

the chewing stroke. GConclusions This subject may have adapted to treatment.
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#2 ,E‘G' THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLE-S

1 CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERTMENTS

Experiment 1 Experiment § DM fference

Bursts L6 li=5 0

Amplitude XX xx 0

Duration XXX xx x

Noding XXX XXX ¢}

Sustained low amp, 0 mass. & little x

Rate of onset iX xx ")

Rate of ending xX xx ] |
Interim activity xXx x" e

Legend: xxx = maximum, XX = moderate, X = minimum, O = no obvious change

CHART 2, COMPARTISON OF CONCURRENCE AND SIMTLARITY OF MYOGRAMS
SETWEEN EXPERIMENTS

Concurrence Similarity
’T - Form Interim Activity
Nodes [Peaks{Onset JEnd} Mass,| MeTempe | PeTempd | Mass, jM,Temp, P Temp,
Expe 1 27 26 | 26 12811 11 12 10 2 TN TN
Expe L 3 1 a3l 3 lig 9 12 12 w0t 10 1 0

Chi Square = 8.5388Y4
Degree of Freedon = 9,
Significance level at 05 = 16,92

CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

Exp, 1 Exp. |4
by Masseter first I
1 Masseter and middle temporal first 0
1l Masseter and posterior temporal first ¢
0 i¥iddle temporal first 0
0 Middle and nosterior temporal first 0
0 Posterior temporal first 4}
6 All together (synchronous) 8

I2- Total number of chewing strokes iz
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bubject # 3

Ereatment:

A. Extract the four first premolars

B. Appliance design -~ (see mothods and materials page 19)

l. The maxillary arclerire was e differential forces arch with only
two loops, one placed mesial to each cuspid tooth.

2+ The mandible archwire was a differential forces arch with only twe
loops, one placed mesial to each cuspid tooth,.

3. The elastics were of all three types mentioned in methods and mat-
erials (page 20). There were iptramaxillary elastics in the mand-
ibular arch, and between the arches, elastics were worn in a Class
II and a triangular fashiom.

Chart I

Comparison of the Characteristics of Myograms Between Experiments
Experiment I presented myograms of l-3 bursts, low to moderate amplitude,
jshort duration, indistinct noding, some sustained low amplitude activity, mod-
lerate rate of onset and ending and nmoderate degree of interim activity.
Experiment IV as compared to Experiment I showed that there was an increaseq
in the number of bursts, amplitude on the left side, noding, and sustained low
amplitude activity. The other characteristics showed no apparent differences.
This subject showed scome change in the behavior of the miscles,.




Chart 11

Comparison of the imilarity of iyograms Betwecn Lxperiments

The dissiwmilarity of certain charzcteristics of the myograms bet.een LRper=
jments I and IV was put to the Chi-byuare test of significance. The vslue ob-
tained was 2.65The Statistically, this means that there was no significant
difference between expariments at the Y5k confidence level.

Chort 111

Comparison of Onset of ictivity Between Experinents

The onset of activity in Experiment I was varisble. The maszutsr initiated
the chewing stroke 3 out of 12 times; the posterior teaporal 3 out of 12 times;
ard the muscles acted at about the sesme time 5 mat of 12 tines. Experiment

iV shows that the posterior fibers of the temporsl muscles Decame WoOre agtive

in initiating the chewiny stroke.

Chart IV
Gomparison of the Duration of the Chewing iitrokes Between Experinents

The duration of the chewing stroke in fxperiment I reanged from 5-85% of
the chewing cycle with the greatest frequency occurring st the Jo=hy percentiled
in Ixperiment IV the duration of the chewing stroke ranged from 25=10% of
ths crewing cycle with the yreatest frequency o~curring between the 35-55 per-
centile, The results from the bor graph indicate that there was some change
in the duration of the chewing stroke. Conclusion: This subject showed some

change in smscular behavioer shich is probably due to sltersd periodontel

nroprioception.




#3 R'-Hu

THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLE S

CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERINENTS

Experiment 1 Experiment L
Bursts 1~3 3-6
Amplitude “right « xx cright - xx
-left - x “left =xx
Duration x =
Noding x xx
Sustained low amp, left masssters rt. and 1¢.
masseters
Rate of onset xx xx

Rate of ending

Interim activity

Legend: xxx = maximum, xx = moderate, X = minimum, O = no obvious change

CHART 2. COMPARISON OF CONCURRENCE AND SIMILARITY OF MYOGRAMS

xx faster on right xx
side

xx xx

D fference

Xi
right - 0
laft - x
x

x
x
0
0

0

BRTWLELY EXPCRINENTS

Concurrence Sirdlarity
!V - Form Interim Activity
Nodes [PeaksiOnset JEnd] Mass,] M.Tempe | PoTemp,.f | Mass, jMTerm, {P,Temp,
Exp. & 25 | 27 29 J 28]16 10 10 12 7 15
Exp. 23 |25 | 23139017 1 31 71l 3.1 22
Chi Square = 2.65Th |
Degree of Freedon = 9, ‘
Significance level at ,05 = 16,92 |
|
CHART 3, CCHMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS '
MUSCLES
o1 Exp, b
Masseter first 2
Y Masseter and middle temporal first 1
0 Masseter and posterior temporal first 0
0 1iddle temporal first 0
1 Middle and nosterior temporal first 0
3 Posterior temporal first 8
Tg_. A1l together (synchronous) e

Total number of chewing strokes

12
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subject # L4 (M.K.)

Angle Classification

FINDINGS

Age 10
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Class II
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Subject # L
Treatment:

A+ Extract the four firat premclars
B« Appliance design - (see methods and materials) page 19.

1.

2

3.

Chart 1

Comparison of the Characterdisties ~f Mynorame Between Wxveriments

Experiment I presented myovrams of 1-3 burats, moderate armmlitude, short
duration, fairly distinet nodinc, some snstained low amnlitude activity, modere
ate rate of onset and endinz, ad mindmnl derree of Interdim antivity.

Experiment IV as compared to Bxperiment T showed that there was an f(ncreas‘
in the number of Wrsts, g decrease in sustained low amplitude activity, and a

slirht increase in the degree of dnterinm netdoitr, The nther ~haracteristics

L8

The maxillary archwire was a differential forces arch with only twd
loops. They were placed between the right cuspid and lateral in-
cisor and betwesn the right centrsl incisor and lateral incisor
teeth, '

The mandibular arch wos a differential forces arch with four 1oosz,
This is quite similar to the arehwlre in Pigure 5, except there is
no loop between the central incisor teeth.

The elastics used ware of three types mentioned in methods and ma=-
terials (page 20). There were intramaxillary elastics in the mandd
ibular arch and hetween the arches elastics were worn in a Class q
and a triangular fashion.
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showed no apparent differences. It seems that this subject was trying harder
to chew the cough drop.

Chart 11

Comparison of the Similarity of syograms Between Experiments

The dissimilarity of eertain characteristics of the myograms betwecn dxper—
iments I and IV was put to the Chi-Squsre test of significunce. The value ob-
tained was 4.8303. Statistically, this means that there was no significant
difference betwesn experiments at the y5% confidence level.

Chart III

Comparison of Gnéet of Activity Between Experiments

The onset of activity in Experiment I showed that the masseter muscles in-
itiated the activity 6 out of 12 times, and 5 out of 12 times the three muscles
studied initiated the onset at about the same time. There was little change
in Bxperiment IV.

Chart IV

Comparison of the Duration of the Chewing otrokes Detwesn Dxperiments

The duration of the chewing stroke in Bxperiment I ranged from 5=75% of
the chewing cycle, with the yreatest frequency occurring at the 55-65 percentlle
In Bxperiment IV the duration of the chewing stroke ranged from 15-85% of the
chewin, stroke with the greatest frequency.occurrins &t the L5=55 percentile.

The results from the bar graphs indicate that there wus a slight decrease in

the duration of the chewing stroke., Conclusions This subject seemed to show

some change of museular function as a result of treztment.
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#h' #.X. THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLE S 5

CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

Experiment 1 Experiment Difference
Bursts 1-3 2=l | X
Amplitude xx XX o
Duration x xx x
Noding XX XX Q
Sustained low amp, x rt. mass. & X rt. mass. b 4
Rate of onset i:. post. temp. XX 0
Rate of ending xx xx 0
Interim activity x ‘ X mass. & post. x slight

+
Legend: xxx = maximum, XX = moderate, x = gggimum, 0 = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SIMILARITY OF MYOGRAMS
BETWLEN EAPERLNENTS

Concurrence Sindlarity
'Ff — Torm Tnterim ACtivity
Nodes JPeakstOnset JEnd] Passe] MeTemp. [P Tempd] | Mass, jil,Terp, §P. Temp
Exp. 1 L_251 31 30 132 10 13 9 o 3 o
Expe 4 29 1 29 1 26 1331} 10 13 T % 3—1 32

Chi Square = L,6803
Degree of Freedon = 9, .
Significance level at 05 = 16,92

CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

.
]
L ]

f

Masseter first .

Masseter and middle temporal first
Masseter and posterior temporal first
}Middle temporal first

Middle and posterior temporal first
Posterior temporal first

A1l together (synchronous)

Total number of chewing strokes
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Subject # 5
Treatments

A, Extract the four first premolars

Bs Appliance design - (ses methods and materials page 19)

1, The maxillary archwire was a differential forces arch with four
loops, This is quite similar to the archwire in Figure 6, except
there is no loop between the central incisor teeth.

2, The mandibular archwire was a typical differentisl forces arch,
(Figure 6).

3. The elastics used were of the three types mentioned in methods and
materials (page 20). There were intramaxillary elastics in the
mandibular arch, and between the arches, elastics were worn in a
Cless II and a triangular fashion.

Chart I |

Comparison of the Characteﬁstias of Myograms Between m“m:xté

Experiment I presented myograms of 2-3 bursts, low amplitude, short dura-
tion, fairly distinct noding, some sustained low amplitude activity, moderate
rate of onset vand ending, and a minimal degree of interim astivity.

Experiment IV as compared to Experiment I showed that there was an increasdq
of sustained low amplitude activity in the masseters. The other characteristicq
showed no apparent differences., This may indicate that the subject had adapted
to the orthodontic treatment.




Sk

Chart 11

Comparison of the Similarity of Myograms Between Experiments

The dissimilarity of certain characteristics of the myograms between Exper
jments I and IV was put to the Chi-Square test of significance. The vzlue ob-
tained was 8.1789. Statistically, this means thgt there was no significent
difference betwecn experiments at the 95% confidence level.

Chart Iil

Gomparison of Onset of Activity Between Experiments

The onset of activity of the chewing stroke in Experiment I showed that
the masseter muscles initiated the activity 6 out of 12 times, and 5 out of 12
times the three muscles acted at about the same time. Experiment IV shows that
the masseter muscle became less active and the middle temporal end posterior
fibers of the temporal muscles became nore active in initiating the chewing
stroke.

Chart IV
Conparison of the Duration of the Chewing Strokes Between Experiments

The duration of the chewing stroke in Experiment, I ranged from 25~75% of
the chewing cycle with the greatest {requency occurring at the L5=5> parcentilé;
In Experiment, IV the duration of the chewing stroke ranged from 15-855 of the
chewing stroke with the greatest frequency occurring at the 5h-65 percentile.
The results from the bar graph indicetes that there was a slight increase in
the duration of the chewing stroke. That is, it took longer for him to chew

the cough drop. Conclusioni This subject appears to have adapted to

treztment.
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#5 .M, THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLE S j
CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS |

Experiment 1 Experiment ), Difference
Bursts .25 %=1 0
Amplitude x x 0 |
Duration x x 0 |
Noding xx xx 0
Sustained low amp,. rasseters nore in masseters x
Rate of onset xx ) xx 0
Rate of ending xx xX 0
Interim activity x x 0

Legend: xxxX = maximum, xxX = moderate, X = minimum, O = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SIMILARITY CF MYOGRAMS
SETWEEN EXPERTMENTS

Concurrence S larity
k_ - Form Interim Activity
Modes |Peaks|Onset JEnd] Nass,] MelelD, | PolelD,] } MaSS, jlie €MD, | Pe TEND,
Expe 1 1 231 291 27 51 n 119 13413
Exps 1} 281 281 231 241 & 10 10 5 ] 13

Chi Square = 8,1789
Degree of Freedon = 9,
Sigrnificance level at ,05 = 16,92

CHART 3. COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES
Ex‘p. 1 mp' h i
6 Masseter first 2
0  Masseter and middle temporal first 0
0 Masseter and posterior temporal first 3 ;
0 Hiddle temporal first 0 |
) Middle and posterior temporal first 5
1 Posterior temporal first 1
_5 A1l together ( synchronous) 3

Total number of chewing strokes

1
™

fod
[




FREQUENCY

DURATION OF CHEWING STROKE
ﬂ
13 LEGEND EXPERIMENT -

EXPERIMENT 4 “

SUBJECT NO °

15 25 35 45 5%

PERCENTAGE OF CHEWING CYCLE




Subject #

Angle Cla

6

gssilfication of Malocelus:

(Koo ) Age 13

ey




Subject # 6
Treatment:
A. Appliance design (see methods and materials page 19)
1. No maxillary archwire.
2, The mandibular archwire was a straight (horisontal) arch with head-
gear attachments and headgear to lower arch.
3. ©No elastics were used.

Chart I

Comparison of the Characteristiocs of Myograms Between Experiments

Experiment I presented myograms of 3-6 bursts, moderate amplitude, moderatd
duration, distinct noding, some sustained low amplitude activity, moderate rate
of onset and ending, and a maximal degree of interim activity.

Experiment IV as compared to Bxperiment I showed that there was an incmaaﬁ
in amplitude and rate of ending, and a decrease in the degree of interim acte-
ivity. The other characteristics showed no apparent differences. This subject
seems to be trying harder to crush the cough drop.

Chart II

Comparison of the Similarity of Myograms Between Experiments

The dissimilarity of certain characterlistics of the myograms between Expers
iments I and IV was put to the Chi-Square test of significance. The value ob~-
tained was 3.6112. Statistically, this means that there was no significant dif=-
ference between experiments at the 95% confidence level.
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Chart II1I
Comparison of Onset of ictivity Between Lxperiments
The onset of sctivity of the chewing stroke in Experiment I shoued thot the
lrzsseter muscle initiated the activity 8 out of 12 times and 3 out of 12 tines
the three muscles acted at sbout the same time. Dxperiment IV shows that the
middle and posterior fibers of the temporal muscles becuone more sctive in
initiating the activity of the chewing astroke.
Chart 1V
Comparison of the Duration of the Chewing Strokes Between Experiments
The duration of the chewing stroke in Experinment I ranged from 35=-05% of
the chewing cycle with the greatest frequency occurring at the 65-75 percentile.
In Experiment IV the durstion of the chewing stroke ranged from 35-95% of the
chewing cycle with the greatest frequency occurring at the 65~75 percentile.
The results from the bar graph indicated that there was little change in the

duration of the chewing stroke. Conclusions This subject seems to have ad~

apted to treatment.
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#6 .M. THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLES
CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERTMENTS

Experiment 1 Experiment | Difference
Bursts 3-6 2-6 0
Amplitude XX XXX x
Duration XX xx o
Noding e 4 XXX 0
Sustained low amp, 1%. masseters 1%. masseters O
Rate of onset XX v xx 0
Rate of ending xx psa x
Interim activity XXX xx x

Legend: xxx = maximum, xx = moderate, X = minimum, O = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND STIMILARITY OF MYOGRAMS
SETWERE ERIMENTS

Concurrence S larity
'F — Torm Interim Activity |
Nodes [Peaks|Onset {End] {Mass,| MeTempe. | PsTemp,] | Mass, jM.Temp, P Temp.

Exp. 1 § 28 1 30127 28 1|8 | 9 22 128 1
Expe It 22 | 28 %6'_3 s 1 12 "% % 5. 121 |

Chi Square = 13,6112
Degree of Freedon = 9,
Sigmificance level at 405 = 16,92

CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

L]
)
L ]
f nagd

Masseter first

Masseter and middle temporal first
Masseter and posterior temporal first
Middle temporal first

Middle and posterior temporal first
Posterior temporal first

A1l together (synchronous)

Total number of chewing strokes

[
z\:.!ucwcocoog
m:—moowog




FREQUENCY

25

LEGEND EXPERIMENT 1 [}

DURATION OF CHEWING STROKE

EXPERIMENT 4 S

SUBJECT NO.6

15 25 35 495 55 65 15 85 95

PERCENTAGE OF CHEWING CYCLE
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Subject # 7
Treatment:
A Extract the four first premolars
Be Appliance design - (see methods and materials page 19)
1. The maxillary archwire was a typical differential forces arch.
(Pigure 6).
2« The mandibular archwire was a typical differential forces arch
with only two loops,; one mesial to each cuspid tooth.
3+ The elastics used were of the three types mentioned in methods and
materials (page 20). They were_intramaxillary elastics in the
mandibular arch, and between the arches, elastics were worn in a
Class IT and a triangular fashion.
Chart I
Comparison of the Characteristics of Myograms Between Experiments .
Experiment I pr;sentad myograms of 1«3 bursts and multiburst patterns lim-
ited to the first chews, high amplitude moderate duration, fairly ;iistimt nod=
ing, some sustained low amplitude activity, moderate rate of onset, rapid rate
of ending, and moderate interim actiwity, except in the right masseter and post
temporal where it was maximal.
Experiment IV as compared to Experiment I showed that there was a change
in the kind of bursts from a few multiburst patterns to many multiburst "painfulf
searching patterns; a decrease in amplitude, and increased duration, slightly

tore sustained low amplitude activity, a decrease in the rate of ending and a
ecrease in the degree of interim activity for the right masseter muscle, but an
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increase in the degree of interim zctivity for the right posterior temporal mue-
cles. The other quslities showed no anparsnt differences. This seems to indi-
cate that the subject was reacting to altered neriodontel nronriocentisn and
pzin.

Chart 1ii

Comparison of Onset of Activity Betwsen Lxperiments

Tre onset of activity of the chewing stroke in Experiment I showed thzt the
masscter muscles initiated the activity 3 out of 12 times by itself, along with
the middle temnoral muscle twice, and synchronously with the other mscles 7
out of 12 times. Experiment IV shows that th%_three mascles studied acted
hzrmoniously fewer times, and that the posterior fibers of the temporzl muscles
becane more zctive in initisting the chewing stroke.

Chart IV

Comparison of the Duration of the Chewing Strokes BDetween Experiments

The duration of the chewing stroke in Experiment I ranged from 25~75% of
the chewing cycle, with the greatest frequency occurring at the 35-L5.percentile
In Experiment IV the duration of the chewing stroke ranged from 35-100% of the
chewing cycle with the p.,estest frequency occurring at the 55-65 percentile.
The results from the bar graph indicates that there was an inersase in the
This subject seemed to be having

durstion of the chewing stroke. Conclusiont

a difficult time chewing.
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HT delia THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLE S

CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

Experiment 1 Experiment &4 Difference
Bursts 1-3; multibursts limited multibursts, pain- xx
to lst chew ful searching patterns
Arplitude e 3 R+ 4 x
Duration XXX XX 0
Neding XK XX 0
Sustained low amp, rbe mass. 1lst alightl; zorse x
chew stroke

Rate of onset xX xX 0
Rate of ending KKK XX . 0
Interim activity xx(rt. msss. & post,.xx(rt. mass. less X some

tg¥R, Erggher them 1f. & pest. temp. xxx)
Legend:s xxx = maximum, xx = moderate, X = minimum, 0 = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SIMILARITY OF MYOGRAMS
SELTWLEN BXAPERLMENTS

Concurrence _SimdJarity
k" ~_Form Interim Activity |
Nodes |Peaks|Onset |End| asse| MeTempe | PoTempd | Mass, jMsTemp, {PoTemp.} -
Exp. | 261 27 |31 2 [ 11 12 20 16 19
Exp. IL 2T 21 12C 3L ] ) 10 12 7 21

Chi Square = 5¢G3L7
Degree of Freedon = 9,
Significance level at ,05 = 16,92

CHART 3, COMPARTISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

g
:

Masseter first

Masseter and middle temporal first
Masseter and posterior temporal first
¥iddle temporal first

Middle and posterior temporal first
Posterior temporal first

A1l together (synechronous)

Total number of chewing strokes

heoocmw
hmocwor

o
™)
ot
L]




FREQUENCY

| i

DURATION OF CHEWING STROKE

LEGEND EXPERIMENT |

EXPERIMENT 4 W

SUBJECT NO. 1T

15 25 35 45 5% 65 15 85 95

PERCENTAGE OF CHEWING CYCLE




FINDINGS

Subject # 8 (L.F.) Age 12

Angle Classification of Malocclusion:

Class I1 =~ Division I
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Subject # 8
Treatment:

A. Ixtract the maxdllery first premclars

Bs Appliance design - (sce methods and materials page 19)

l: The maxillary archwire was a differential forces arch with four
loops. This is quits sirdlar to the archwire in Figure 6, except
there is no loop between the central incisor teeth.

2. The mandibular archwire was a straight (horizontal) arch without
attachments,.

3+ The elastics were of type 2 and"j nentioned in methods and mater-
iale (page 20)¢ There wore intramaxillary elastics in the mandi-
bular arch, and between the arches, elastics were worn in a Class
IT and a2 triangular fashlon.

Chart I

Comparison of the Characteristics of Myograms Between Experiments

Experiment I presented myograms of 2-6 bursts, high amplitude, short dura-
tion, distinct noding, some sustained low amplitude sctivity in the middle tem-
poral, moderate rate of onset and ending and maximal interim activity, especi-
ally in the masseter ruscles.

Fxperiment IV as compared io Experdment I showed that there was a change in
the kind of bursts to sustained "searching® patterns, a decrease in amplitude,
a noderate increase in duration, an increase in sustained low amplitude activity]
a decrease in the rate of onset and ending, and a change in character of interim
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activity from high amplitude activity with a beginning and an end to continuous
low amplitude activity. The only quality to remain unchanged was noding. This
subject seems to show a definite change of function.

Chart II1

Comparison of the Similarity of Myograms Detwesn Experiments

The dissimilarity of certain characteristics of the myograms betseen Exper-
iments I and IV was put to the Chi-Sgquare test of significance. The valune ob-
tained was 1.8858. Statistically, this means that there was no significent dif-
ference between experiments at the 953 confidence level.

Chart 111 -

Comparison of unset of Activity Between Experiments

The onset of activity of the chewing stroke in Experiment I showed that 6
out of 12 times the masseter muscle initiated the activity, and Ly out of 12

times the thrse muscles studied acted at about the same time. There was little

change in Experiment IV.

Chart IV

Comparison of the Duration of the Chewing otrokes Between Experiments

The duration of the chewing stroke in Experiment I ranged from 25-35% of

the chewing cycle with the grestest frequency occurring between L5-75 percentile

in Experiment IV the duration of the chewing stroke ranged from I5~100% of the

chewing cycle with the greatest frequency between the L45-75 percentile. The re-

sults from the ber gravh indicate that there was 3 1ittle change in the duration

of the chewing stroks. Uonclusion: There seems to be an altered behavior of
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the temporal and masseter muscles which may be due to changes in periodontal
proprioception,
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#8 L._P- THE BEHAVIOR OF THE MASSETER AND TEMPORAL MUSCLES

CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERTMENTS

Experiment 1 Experiment 4 Difference
Bursts 2=6 sustained searching X ;
patterns !

Arplitude XXX XX X ;
Duration X XXX XX :
Noding ' XXX XXX 0
Sustained low amp, middle temp. in all muscles x
Rate of onset XX X X
Rate of ending XX X X
Interim activity XXX €Sp. masSe xxx(cont., but of x )

' moderate amplitude)
Legend: xxxX = maximum, xx = moderate, x = minimum, O = no obvious change
CHART 2, COMPARISON OF CONCURRENCE AND SIMILARITY OF MYOGRAMS

SETWEEN EXPERTMENTS

Concurrence Similarity - |
k’ - Form Interim Activity
Nodes [Peaks|Onset JEnd] ass,] MeTerp. | P.Temp,f } Mass, jM,Temp, jPeTemp.}
Expe 1 [ 20 T 28 U 2) focl] 7 10 8 33 | 8 .
Exp., b o 130 1 27 T30, 7 1] 11 26 5 110 1

Chi Square = 11,8858
Degree of Freedon = 9,
Significance level at ,05 = 16,92

CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

g
g

r» H O KW

Masseter first

Masseter and middle temporal first
Masseter and posterior temporal first
Middle temporal first

Middle and posterior temporal first
Posterior temporal first

All together (synchronous)

Total numter of chewing strokes

l-F-'OI\DOOOO\

(=
[\
-
N




FREQUENCY

25 Lecend ExperIMENT 1 [

20

DURATION OF CHEWING STROKE

,

EXPERIMENT 4 S

SUBJECT NO. 8

15 25 35 45 55 65 15 85 9%

PERCENTAGE OF CHEWING CYCLE
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Subject # 9
Treatment:
A. Extract the four first premolars

B. Appliance design -~ (sse methods and materials page 19)

l. The maxillary archwire was a differential forces arch with only twq

loops, one placed mesial to each cuspid.

2+ The mandibular archwire was a differential forces arch with only

two loops, one placed mesial to each cuspid.

3. The elastics used were of the three types mentioned in methods and
materials (page 20). There were intramaxillary elastics in the
mandibular arch, and between the arches, elastics were worn in a

Clasa Il and a triangular fashions
Chart I
Comparison of the Characteristics of Myograms Between Experiments

Experiment I presented myograms of multiburst activity, moderate amplitude
in the temporals, and low amplitude in the masseters, moderate duration, dis-
tinet noding, sustained low amplitude activity in the masseters, moderate rate

of onset and ending, and minimal interim activity.

Experiment IV as compared to Experiment I showad that there was an increaa’
in amplitude in the temporal musclas, an increase in duration, and a decrease iy

the rate of onset. The other qualities showed no apparent differences. This

subject seems to be trying a little harder to bite through the cough drop.

7h
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Chart II1
Compsrison of the Similarity of lyograms Between Lxperiments
The dissimilarity of certain characteristics of the myograms between Exper—-
iments 1 and IV was put to the Chi-Square test of significance. The value ob-
t-ined was 10.3174. Statistically, this means that there was no significant
diffsrence between experiments at the 95% confidence level.
Chart 111
Comparison of Unset of ictivity Between Experiments
The onset of sctivity of the chewing strokes in Experiment I showed th:t
the masseter muscles initiasted the activity 2 sut of J times; and middle and
sogterior terporal muscles initisted the activity 2 out of 7 times; and the
three mscles studied acted about the same time 5 out of ¥ times. (beries B
chew night Vicks missing). Experiment IV shows that the middle and posterior
fivers of the temporal muscles becaéo rore active in initiating the chéwing
stroke.
Chart IV
Comparison of the Duration of the Chewing 3trokes Betwe:=n Experiments
The duration of the chewing stroke in Experiment I ranged from L5-y5% of
the chewing cycle with the greatest frequency occurring st the 65=T75 percentile.
In Experiment IV the duration of the chewing stroke ranged from 35-100% of the
chewing cyele with the greatest frequency occurring at the 55-05 percentile. The
regults from the bar graph indicate that there was a slight decresse in the du-
ration of the chewing stroke. Conclusion: Tris subject, though she appesred

to be biting harder, sesmed %o have adspted to the trestment.
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CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

W

Experiment 1 Experiment |} Difference
Bursts multibursts sultibursts 0
Armplitude . mass. = X ' mASS, - X mass, - O
Duration :;-" - %z-;:p. e :“p. X
Noding XXX XXX 0
Sustained low ampe magseters masseters 0
Rate of onset xx x x
Rate of ending o s XK Q %
Interim activity x x 0 |

Legend: xxx = maximum, xx = moderate, x = mirdmum, O = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SINILARITY OF MYOGRAMS
SETWRE!N EXPERIMENTS

Concurrence S lari bty
lix —__Torm Interim Activity | |
Nodes jPeaksiOnset JEnd) fiass,] M.Temp. | PoTemp,] | Mass, ji1,Termp, jP.Temp }
Exp. 1 22.1 261 23 1301l 8 | 8 a2 16 1 a 1
Exp. i 22 1 25 | 27 3 1 12 10. 3 PO BV o

Chi Squ.ar e = 10.31723
Degree of Freedon = 9,
Significance level at 05 = 16,92

CHART 3. COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

Expe. 1

2 Masseter first

0 Masseter and middle temporal first

0 Masseter and posterior temporal first
0 iiddle temporal first

2 Middle and nosterior temporal first
0 Posterior temporal first

g

lfP@HOOO

A1l together (synchronous)
Total number of chewing strokes ®

oi
»N

# 3Jeries B chew right Vick's is missing
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EXPERIMENT 4 ‘\\\\
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Subject £ 10

Treatuent:
A. Appliance design - (see methods and materials page 19)
1. The maxillary archwire was a straight (horizontal) arch with no
attachments,
2. The mandibular arch was a straight (horizontal) arch with headgear
attachments and headgear to the lower arch.
3. The elastics used were of type three mentioned in methods and mat-

erials (page 20), They were worn in a triangular fashion,
Chart I -
Comparison of the Characteristics of Myograms Between Experiments
Experiment I presented myograms of 2«3 bursts, high amplituds, short dura-
tion, indistinet noding, sustained low amplitude activity in the masseters, mod-
lerate rate of onset, rapid rate of ending, and minimal interim activity,
Experiment IV as compared to Experiment I showed that there was an increase
in the number of bursts, a decrease in amplitude, an increase in duration and
Txoding, a decrease in the sustained low amplitude activity of the masseter mus-
cles, and an increase in the degree of interim activity, especially in the poste
erior temporal miscles, The other qualities showed no apparent differences,
This subject seems to show an altered muscular behavior. This is probably due
to altered periodontal proprioception.




Chart il

Comparison of the Similarity of liyograms Betseen ixperiments

The dissimilarity of certain charccteristies of the myograms between Exper-
Erents 1 and iV was put to the Chi-Square tsst of siznificance. The value ob-
bained was 13.5316. statistically, this means that there was no significant dif-
forence between experiments at the 95% confidence level.

Chart 111

Comparison of Unset of Activity Bebween Expsriments

ihe onset of activity of the chewing strokes in Exoeriment 1 showed that

P out of 12 times the masseter acted first; and 5 out of 12 times the three mus-
bles acted at zbout the szme time. Lxperiment IV shows that the posterior

Fibers of the temporsl muscles became more active in initiating the chewinyg
Ttroke.

Chart 1V

Comparison of the Durstion of the Chewing Strokes Between Experiments

The duration of the chewing stroke in Experiment 1 ranged from Lg=-35% of the
bhewing cycle with the greatest frequency occurring at the Lh-Gy percentile. in
Experiment IV the durstion of the chewing stroke ranged from L5=100% of the chew-
ing stroke with the greatest frequency occurring at the 6575 percentile. The
besults from the bar graph indicates that there was an increase in the durztion
bf the chewing stroke, Conclusion: The subject seemed to show a change in the

behgvior of the muscles invelved. tyi{s is probably due to altered periodontal

broprioception,
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- GHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERTMENTS

Experiment 1 Experiment Difference
Bursts 23 2~6 x
Amplitude b > e 3 xx x
~ Duration x xx x
- Noding x xx x
- Sustained low amp, x(masseter) 0 x
Rate of onset xx xx 0
: Rate of ending xxx XXX 0
" Interim activity x xx(posterior x

temporal )

- Legends xxxX = maximum, xxX = moderate, X = minimum, O = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SIMILARITY OF MYOGRAMS
BETWLEN BXPERIMENTS

ConcurTence Similarity

Nodes {Peaks{Onset JEnd

k_ - Form Interim Activity
1aSSe] MeTempe fPoTemp,f § Mass, j1Me Temp,

P.Temp.}

2

s

Exp. 1 [ ID | 25 ;
Expe b T3 (35 %g"}z% &“ 1% 119 ;5

12

20

Chi Square = 13.536
Degree of Freedon = 9,
Significance level at ,05 = 16,92

CHART 3. COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

g

e 1
Masseter first
1 Masseter and middle temporal first
0 Masseter and posterior temporal first
1 Middle temporal first
3 Middle and posterior temporal flrst
0 . Posterior temporal first
ié_ A1l together (synchronous)
2 Total number of chewing strokes

qa\&\dOOHO
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DURATION OF CHEWING STROKE

B

ceceno experiMent 1 [
EXPERIMENT 4 NN

SUBJECT NO. 1€

A,

15 25 35 45 55 65 15 8% 9%

PERCENTAGE OF CHEWING CYCLE
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Subject # 11
Freatments
Ae Appliance desizn - (see mothods and materials pasge 19)
1. The maxillary archwire was a straight (horizontal) arch with no
attachments.
2+ The mandibular archwire was z straight (horizontal) arch with heade
gear attachments and headgear to the lower arch.
3. The elastics used were of type three mentioned in methods and mat-
erials {page 20). They were worn in a triangular fashion,
Chart I

-y
.

Comparison of the Characteristics of Mycgrams Between Experiments

Experiment I presented myograms of mulﬁihurst “searching® activity, moderat
amplitude except the right masseter .which was low, moderate duration on the righ]
|[side and long duration on the left side, falirly distinet noding, sustained low
amplitude activity in the right masseters, moderate rate of onset and ending,
land maxinal interim activity in the right masseters and moderate degree in the
|other muscles.

Experiment IV as compared to Experiment I showed that there was an increase
in the nmber of multiburst searching ‘pattema, a decrease in the sustained low

plitude activity of the masseter muscles and an increase of the degree of ine
E;m activity in the posterior temporal muscles. The other qualities showed no
jppparent differences. This subject seemed to be having slightly more trouble
chewing after the archwires were placed. |
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Chart 1I

Comparison of the 5imilarity of Myograms Betwesen Experinments

The dissimilarity of certain characteristics of 4the myogrsms between Experw
iments 1 and IV was put to the Chi-Square test of significence. The value ob=
tained was L.6930. Statistiecally, this means that there was no significant
difference between experiments at the 95% confidance level.

Chart III

Comparison of Onset of Activity Bstween Bxperiments

The onset of activity of the chewing strokes in Experiment I showed that 3
out of 12 times the masseter acted first; 7 Oq? of 12 tirzes the three muscles
studied acted st about the same time, Experiment IV shows that the posterior
fibers of the temporal muscles became more active in initlating the chewing
stroke,

Chart IV

Comparison of the Duration of the Chewing Strokes Between Experinenta

The duration of the chewing stroke in Experiment I ranged from 25-100% of
the chewing cycle with the greatest frequency occurring at the L5-55 percentile.
(3 out of 36 chews or attempts, fell in the 100% category)., In Experiment 1V
the duration of the chewing stroke rangad from 25~100% of the chewiny stroke
#ith the grestust frequency occurring at the L5-55 percentile. (v out of 36
chews fell in the 100% category). The results from the bar graph indicates
that there was little change in the duration of the chewing stroke. Conclusiont

This subject presented myograms which seemed to indicate that she was able to

adapt to the placement of archwires.
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CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

Experiment 1 Experiment 4
Bursts multiburst "searching® more multiburst
*searching"
Amplitude xx xx
Duration . rt. side - xx XXX
1t. side - xxx
Noding xx XX
Sustained low amp, right mass. 0
Rate of onset xx b e 4
Rate of ending xx xx

Interim activity

others - XX

rt. mass., ~ xxx xxx(mads. % post.
temporal)

Difference

x

Cc O O

0

x

Legend: xxx = maximum, xx = moderate, X = minimum, O = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SIMIIARITY OF MYOGRAMS

Expe 1
Expe k4

SETWERN EXPERIMENTS

Concurrence Similarity
k Form Interim Activity
Nodes [Peaks]Onset JEnd| Masse] MeTempe | PoTempdf | Mass, jlM.Tenp, {P.Temp,
2k 1 28 1 31 27 yi 11 11 a8 iz ) 18 1
32 1. .30 ge laoll 10 11 11 13 2l 36

Chi Square =  4.6980
Degree of Freedon = 9,
Significance level at ,05 = 16,92

CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES
Exp

Masseter first

iiddle temporal first

OO W

Posterior temporal first
A1l together (synchronous)

Total number of chewing strokes

Exp. 4

Masseter and middle temporal first
Masseter and posterior temporal first

Middle and posterior temporal first

2
0
0
0
2
3
o

|
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LEGEND: ExPERIMENT 1| [}

DURATION OF CHEWING STROKE

EXPERIMENT 4 N8

SUBJECT NO. 11

15 25 35 45 55 65 15 85 95

PERCENTAGE OF CHEWING CYCLE
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Gubject # 12
Treatments
A, Appliznce design ~ (see methods and materials page 19).
1. The maxillary archwire was a straight (horizontal) arch with no ate
tachments,
2. The mandibular archwire was a straight (horiszontal) arch with head-
gear attachments and headgéar to the lower arch,
3e The'eiastica used were of type 3 mentioned in methods and materials
(page 20). They were worn in a triangular fashion.
Chart I "o
Comparison of the Characteristles of Myograms Between Experiments
Experiment I presented myograms of multiburst sctivity on the right and few

pursts on the left, moderate amplitude on the right, and high amplitude on the

eft side, moderate duration on the right and short duration on the left, indis-
ct noding on the right and fairly distinct neding on the left, nc sustained
ow amplitude activity, moderate rate of onset and ending, and maximal interim of
e right side and minimal on the left side.
Experiment IV as compared to Experiment 1 showed that there was an increase
duration on ‘the loft side, a decrease in noding on the left slde and change in

e character and degree of interim activiity %o continuous low amplitude activi
both sides from maximal interim activiiy on the right side and minimal inte

actdvity on the left side, The other qualities showed no apparent differences.
e activity of the chewlng stroke seemed to be more prolonged and of lower amp-
tude in Experiment IV,
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Chart II

Comparison of the Similarity of kyograms Between Experiments

The dissimilarity of cert»in chsracteristics of the myogrsms between Exper-
iments I and IV was put to the Chi-Square test of significance. The value ob-
tained was 1.181y. Statistically, this means that there was no significant
difference between experiments at the 5% confidence level.

Chart III

Comparison of Onsct of Activity Between Experiments

The onset of activity of the chawing strokes in Experiment I showed that 5
out of 12 times the masseter mscle initiated the activity; the rest of the time
cngst was vafied. Gxperiment IV shows that the middle and posterior fivbers of
the temporsl muscles became more active in initiating the chewiny stroke.

Chart IV

Comparison of the Duration of the Chewing Strokes Betwsen Experiments

The duration of the chewing stroke in Experiment I ranged from 25-100% of
the chewing cycle with the greatest frequency occurring at the 65-75 percentile.
In Experiment IV the duration of the chewing stroke ranged from 35-1u0% of the
chewing stroke with the greatest frequency betwsen 45-85 percentile. The resultq
from the bsr graph indicated that there was a slight change in the duration of

the chewing stroke. Conclusion: This subject seemed to show some altecation

in the behavior of the temporal and masseter muscle. This was probably due

to azltered periodontsl proprioception.
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CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

Experiment

Bursts

Experiment 1

multiple on rt. side
fewer bursts on 1t. side

Amplitude

Duration

Noding

Sustained low amp,

Rate of onset

Rate of ending

Interim activity

XX

side
side
side
gide
side
side

X
X

xxx ~ rt. sids

x

- 1t. side

mltiple on
rt. side
k_n“' 2'13.
XXX~ 1%.
. XXX=~ %,
:xx - lto

- rt.
had lt-
0
xx

xx

side
side
side
side
side
side

continuous low

activity
Legend: xoxx = maximum, XX = moderate, x = minimum, O = no obvious change

Difference

0

L]

]

C © O W

X

CHART 2, COMPARISON OF CONCURRENCE AND SIMILARITY OF MYOGRAMS

Concurrence Sird larity
k Form Interim Activity

Nodes [Peaks{Onset JEnd] [Mass,] MeTempe | PeTemp d | Mass, jiM,Temp, | P Temp,
Exp. 1 | 39 10 27130 9 11 13 23 18 ,
Expe # |20 | 30 | 28 lonll g 11 w1l 3 | 35 aisg
Chi Square = 1.4819
Degree of Freedon = 9,
Significance level at 05 = 16,92
CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES
o 1 Expe )

BETWLEY BAPERLUENTS

Exp
5
1
1
0
2
0

iy

Masseter first

Masseter and middle temporal first
Masseter and posterior temporal first

iiddle temporal first

Posterior temporal first
All together (synchronous)
Total number of chewing strokes

Middle and posterior temporal first

Qrwuwwow
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15 25 35 45 55 65 15 85 95

PERCENTAGE OF CHEWING CYCLE




Bubject # 13 (A.8.) Age 11

Bngle Classification of Malocclusion:

FINDINGS

Clase II - Division I
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bubject # 13

[reatnents

A, Extrect the four first premclars

B. Appliance design - (see mcthods and materials page 19)

1, The maxillary archwire was a differential forces arch with three
loops. Two loops were on either side of the right lateral incisor,
end the other loop was mesial to the left cuspid tooth,

2+ The mandibular archwire was a differential forces arch with only
two loops, one mesial tc each cuspid tooth,

3. The elastics used were intramaxillary elastics in the mandibular
arch, and between the arches, elas.;tics were worn in a Class II and
a triangular fashion.

Chart I

Comparigon of the Characterisiics of Myograms Bstween Experiments
Experiment I presented myograms of 2-3 bursts, high amplitude, moderate du=
pration, fairly distinét noding, no sustained low amplitude activity, moderate
rate of onset and ending, and maximal inmterim activity.

Experiment IV as compared to Experiment I shqysdv that there was an increase
fn the number of bursts, and the amount of noding, but a moderate decrease in
the degree of interim activity, The other qualities showed no apparent differw
pnces, This subject showed some change in the characteristics of the myograms,
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Chart I1

Comparison of the SGimilarity of Myograms Between Experiments

The dissimilority of certain cheracteristies os the myogrsms between Exper—
iments I and IV was put to the Chi-~Square test of significance, The value ob-
tained was 2h.55L47. Statistically, this meana that there was a significant
difference between experiments at the 95% confidence Jevel. This is the only
subject that showed a difference.

Chart Ill

Comparison of Onset of Activity Between Experiments

The onset of activity of the chewing stroke in Experiment I showed that 6
out of 12 times the masseters initiated the chewing stroke; 3 out of 12 times
the three muscles studied acted at sbout the same time. Experiment IV shows
thet the muscles acted at about the same time more often, and the masseter
muscles became less active in initiating the chewing stroke,

Chert IV

Comparison of the Duration of the Chewing Strokes Between Experiments

The duration of the chewing stroke in Experiment I ranged from 35=95% of
the cnewing cycle with tne greatest frequency occurring at the 45~55 percentile.
in Experiment IV the duration of the chewing stroke ranged from 25~85% of the
chewing stroke with the grectest frequency cecurring at the 55«65 percentile.
The results of the bar graph indicated that there was an increase in the dur-
ation of the chewing stroke. Gonclusion: The subject presented myograms which
seenmed to show a change in the behavior of the temporal and masseter muscles.

This may be due to altered periocdontal proprioception.
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CHART 1, COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

Bursts

Amplitude
Duration

Noding

Sustained low amp,
Rate of onset
Rate of ending

Interim activity

Legend: xxx = maximum, xx = moderate, x = minimum, 0 = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SIMILARITY OF MYOGRAMS
SETWERYN EXPERIMENTS

Experiment 1 Experiment &

2-3 2-5

XXX XXX

xx xx

xx xxx

0 0

xx b + 4

xx xx

XX x.,

D fference

L=TE ~ T ]

c O O X

xx

Concurrence

Simlarity

Interim Activity

k7 ~Yorm
Onset JEndj {Masse] MeTempe | PeTemplf | Mass, jMeTerpe

Nodes {Peaks P.Temp,
Expe 1 2l {26 7 10 10 T a1
Exp, 350 35 1 s0]3|f x| 18 12 11 3 I
Chi Square = 2ke55h47
Degree of Freedon = 9,
Significance level at ,05 = 16,92
CHART 3, COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS
MUSCLES .
.1 h

[

1
0
1l
0
x

Masseter first
Masseter and middle temporal first

Masseter and posterior temporal first

¥Middle temporal first

Middle and posterior temporal first
Posterior temporal first

A1l together (synchronous)

Total number of chewing strokes
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FINDINGS
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Fubject # 1L
Trectmentt
A, Aprliance design - (see methods and materials nage 19)
l. The maxillary srchwire was a differential forces arch with only two
loops, one mesial to each cuspid tooth,
2, The mendibular archwire was a straight (horigontal) arch with head-
gear attachments and headgear to the lower arch,
3, The eiastica used were of type three mentioned in methods and mate
ertals (page 20), They were worn in a triangular feshion.
Chart I '

.
h

Comparison of the Characteristics of Myograms Between Experiments
Experiment I presented myograms of 2-6 bursts, moderate amplitude, and du~

tion, distinct noding, sustained low amplitude activity in the right middle
oral, in the first chewing stroke of all the masseters, moderate rate of on-

bot and ending, and minimal interim activity,

Experiment IV &p compared to Experiment I showed that there was 2n increase

b duration on the left side, a decrease in the sustained low amplitude activity

pf the maseeter muscles and right middle temporal muscles, and an inereare in

phe degree of interim activity. The other qualities showed no apparent differ-

ences, The zubject seemed to show chewing strokes with more contimuous activity.,
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Chart 11

Comparison of the Similarity of Myograms Between Experiments

™a dissimilarity of certain characteristics of the myograms between nxper—
iments I and IV was put to the Chi-Square test of significance. Tne value ob-
tained was 13.860L. 3Statisticelly, this means that there was no significant
difference between experiments at the 95% confidence level.

Cnart i1l

Comparison of Unset of Activity Between Experiments

The onset oi activity of the chewing stroke in Experiment I showed that the
masseters acted first 6 out of 12 times; the ngst of the time onset was varied.
Experiment IV shows that the muscles acted at about the same tiwe more often,
the posterior fibers of the temporal became more active and the nasseter
mscles becsme 1ess active in initiating the chewing stroke.

Cnart 1V

Comparison of the Duration of the Chewing Strokes Betwsen Experiments

Tnhe duration of tne chewing stroke in Experiment I ranged from 25~75% of
the chewing cycle with the greatest frequency occurring at the 55-65 percentile.
In Experiment IV the duratipn of the chewing stroke ranged from 25-95% of the
chewing stroke with the greatest frequency between 25-75 percentile. The re-
sults from the bar graph indicates that there was little change in the ducstion
of the chewing stroke., Conclusion: The patient seemed to be trying to find

the most advantagecus position to chew the cough drobv.
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CHART 1; COMPARISON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

Experiment 1 Experiment b Difference

Amplitude = xx 4]
Duration xx "XX - rb. side x

' XXX = 1lt. side
Noding xxx xxx 0
Sustained low mass. & lst mid. O x

“Pteup. (1ot chew stroke)
Rate of onset xx xx 0
Rate of ending xx xx o
Interim activity x x x

Legend: xxx = maximum, xx = moderate, x = minimumm, O = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND SINILARITY OF MYOGRAMS
SETWLEY EXPERINMENTS

Concurrence Similarity
'i»’ — Torm ' Interim Activity |
Nodes [PeaksiOnset JEnd} fMass,] MeTempe f P Tempf } Mass, jMeTerp, {P.Temp.
Expg, 1 E AN ENE eI a 8 f L 2]
O e A A0 B B Y SN FVA

Chi Square = 13.860L
Degree of Freedon = 9,
Significance level at .OSK = 16,92

CHART 3. COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES _
Exp. b

|

L]
Masseter first 0
Masseter and middle temporal first 0
Masseter and posterior temporal first O
Middle temporal first 0
Middle and posterior temporal first 2
Posterior temporal first 5

A1l together (synchronous) Iﬁ_
2

qmonwwo

Total number of chewings strokes
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Subject # 15 (J.V.) Age 1k

Angle Classification of Malocclusion:

FINDINGS

Clasg II « Division I
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Subject # 15

Treatments

A. Extract the four first premolars

B, Appliance design - (see methods and materials page 19)

1. The maxillary archwire was a typical forces arch,

2. The mandible archwire wes a differsntial forces arch with four
loops. This is quite simidar to the archwire in Figﬁre 6, except
there is no loop betwéez; the central incisor teeth,

3. The elasties used were intramaxillary elastics in the mandibular
arch, and betwesn the arches, elastics were worn in a Class II and
& triangular fashion.

Chart I

Comparison of the Characteristies of Myograms. Between Experiments
Experiment I presented myograms of 1«6 bursts, moderate amplitude and du-
ration, fairly distinct noding, sustained low amplitude activity in the posterioy
temporals, moderate rate of onéot. and ending, and minimal interim activity,
Experiment IV as compared to Experiment I showed that there was an increase
fin the number of burats, amplitude, duration, amount of noding_,x and a slight in-
ferease in the degree of interim activity on the right side, The other qualities
phowed no apparent differences, This subject seemed to be havs a difficult time
[phewing.
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Chart II
Comparison of the Similarity of Myograms Between Experimencs
The dissimilarity of certasin charscteristics of the myograms between Exper—
iments I and IV was put to the Chi-Square test of significance. The valus ob~-
tained was 2.hL43. Statistically, this means that there was no significant
ldifference between experiments at the 95% confidence level,
Chart IXI1
Compariscn of Onset of Activity Between Experiments
The onset of activity of the chewing stroxes in Experiment I showed that 3
lout of 12 times the masseter muscle initiatsd‘tho activityy the rest of the time
the muscle acted st about the same time, All three muscles initiated the chew-
ing stroke a greater number of times in Experiment IV.
Chart IV
Comparison of the Duration of the Chewing Strokes Between Experiments
The duration of the chewing stroke in Experiment I ranged from 25~-85% of
Jthe chewing cyele with the greatest frequeney occurring et the L5-55 percentile.
Tn Experiment IV the duration of the chewing stroke ranged from 35-100% of the

hewing stroks with the greatest frequency betwsen 65-85 percentile. The re-

ults from the bar graph indicate that there was an increase in the duration of
he chewing stroke. Conclusion: The subject seemed to have a difficult time

Jchewing in Experiment IV. This could be due to altered periodontal pro-

rioception.
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 CHART 1, COMPARTSON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS

Experiment 1 Experiment 4 Difference

Bursts 1-6 siburst x

Armplitude e XEK x

Duration xx X x |
Noding xx XXX b 4

Sustained low amp. X post. tLemp. X post. temp. O

Rate of onset xx xX 0

Rate of ending b+ 4 xX Q

Interim activity x slight increase on x(alight)

. the rt. side
Legend: xox = maximum, xx = moderate, X = minimmm, 0 = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND STMILARITY OF MYOGRAMS
SETWLEL BAPERLMENTS

Concurrence T aLmlarity

’F ~ Form _ Tnterim Activity f
Nodes |Peaks|Onset |End| [Mass,] M. lemp, | Polemp, Masstjﬂ.Temp. P.Temp.
Exp, 1 iz | 231 22123 1 [ % 17 A 9
Expe 4 25 1 271 34 T30 8 1 30 16 1L 18
Chi Square = 2.4hh3
Degree of Freedon = 9,
Significance level at 405 = 16,92

CHART 3. COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES

g
g

Masseter first

Masseter and middle temporal first
Masseter and posterior temporal first
Hiddle temporal first

Middle and posterior temporal first
Posterior temporal first

All together (synchronous)

Total number of chewing strokes
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Bubject # 16 (J.W.) Age 12
Bngle Classification of Malocclusions

FINDINGS

Class II - Division I
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Bubject # 16
Ereatments
A, Extract the maxillary first premolars
B. Appliance design - (see methods and materials page 19)
l. The maxillary archwire was a differential forces arch with only two
loops, one mesial to each cuspid tooth,
2, The mandibular archwire was a straight (horizontal) arch with no

attachenents,

3. The elastics worn were of type 2 and 3 mentioned in methods and mat
erials (page 20). There were in_t?.ram.xillu'y elastics in ths mand-
ibular arch, and between the arches, elastics were worn in a Class
II and a triangular fashion,

Chart I

Comparisen of the Characteristics of Myograms Between Experiments
Experiment I presented myograms of 2-56 bursts of low amplitude, short du-
lration, indistinct noding, sustained low amplitude activity in all the mscles,
low rate of onset and ending, and minimal interim asctivity.

Experiment IV as compared to Experiment I showed that the myograms changed
[to a pattern which had sustained low amplitude activity of long duration., The
Lobher qualities showed no apparend differences. This subject seemed to chew

jcautiously.
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Chart .{;

Comparison of.the dimilarity of Hyograms Detween Experiments

The disgsimilarity of certain charascteristiecs of the myogr -ms between Exper-
iments I and IV was put to the chi-Square test of significance. The value obw
tained was 10,5195, Statistically, this means that there was no significant
difference between experiments at the 954 confidence level,

Chart II1

Comparison of Onset of ictivity Between Experiments

The onset of sctivity in Experiment I showed that 3 out of the 12 times
the midile temporal and posterior temporal agted first; 3 out of 12 times the
posterior temporal acted first; and 3 out of 12 times all muscles acted at
about the same time, Bxperiment IV shows that the posterior fibers of the
temporal imuscles became more active in initiating the chewing stroke.

Chart IV

Comparison of the Duration of the Chewing Strokes Batween Experiments

The duration of the chewing stroke in Experiment I ranged from 15-85% of
the chewing cycle with the greatest frequency occurring at the 35-h45 percentile.

in Experiment IV the duration of the chewing stroke ranged from 35~-100% of the

chewing cycle with the greatest frequency ogcurring at the 95-100 percentile.

The results from the bar graph indicates that there is a marked increase in the

duration of the chewing stroke. Conclusiont The subject did not seem to be

sxerting much force during the chewing exercises. This eould be due to exper-

jencing pain during the exercises.
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 CHART 1, COMPARTSON OF THE CHARACTERISTICS OF MYOGRAMS BETWEEN EXPERIMENTS.

Experiment 1 Experiment 4 Difference
Bursts 2-6(low level)  lower sustained  x
Armplitude x 0
Duration x xx
Noding x 0
Sustained low amp, m x
Rate of onset x o
Rate of ending X 0
Interim activity  x b 0

Legend: xxx = maximum, xx = moderate, x = minimum, O = no obvious change

CHART 2, COMPARISON OF CONCURRENCE AND STMILARITY.CF MYOGRAMS
SETWEEN EXPERIMENTS ’

Concurrence Similarity )
k@i __Form Interim Activity
Nodes fPeaks{Onset JEnd SSe] MeTemp, | PoTemp, Massﬂly;Temp. P,Temp,

Fxpe 1 | 25 | 221 28jesii i3} 11 7 ik 2 | 1L
Expe L [_31 241 26 33"5% 12 12 3 3 15

Chi Square = 10.519%
Degree of Freedon = 92,
Significance level at ,05 = 16,92

CHART 3. COMPARISON OF ONSET OF ACTIVITY BETWEEN EXPERIMENTS

MUSCLES _
Exp, b

g

Masseter first

Masseter and middle temporal first
Masseter and posterior temporal first
Middle temporal first

Middle and posterior temporal first
Posterior temporal first

A1l together (synchronous)

Total number of chewing strokes
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CHAPTER IV
DISCUSSION
A. Q(eneral Consideration

This study was undertsken as the third part of a longitudional electromyo-
graphic study designed to investigate the effect of orthodontic treatment on
miscular behavior of the temporal and masseter muscles. Sixteen individuals
having various types of malocclusion (Angle) were asked to chew a "Vieks" cough
drop ten times. The action potentials from the muscles of the ipsilatersl side
were recorded for each chewing stroke, but only the myograms from the first
three chewing strokes of each chewing cycle were evalusted, This evaluation
consisted of comparing the myograms taken before the onset of orthodontic
treatment with the myograms taken one week after placement of the first ortho-
dontic appliance,

The first phase of this longlitudinal study consisted of placing separating
wires and t-aking myograms one day later. The results of this study reported by
Widen (1960) showed that some change in the normal behavior of mmscles took
place incident to this phase of treatment, Asahino (1960) reporting on Part IIg
one week after placement of separating wires, found that the subjects had ap«
parently adapted to the treatment procedure.

This part of the study deals with patients who have had an orthodontic ap-
pliance on their teeth for one week. This fixed appliance utilizes light highlyr

3




resilient archwires and latex elastiocs to effect tooth movements,
B, Interpretation of the Findings

The characteristics of the myograms were studied by subdividing the form
of 2 myogram into bursts of activity, and periods of comparative quiesence we
called nodes, The amplitude of the bursts was assessed and sustained low ampe
litude activity was noted when it occured. The onset and end of the activity
and duration of each chewing stroke were evaluated. Interim activity, that acts
ivity ocouring between chewing strokes, wes also studited qualitatively.

Al) of the findings presented may not b.g found in any one subject since
they represent the result of combining the individual responses of 16 subjects.

C. Similarity of Certain Characteristics

The results of the statistical test of significance for similarity and dis
gimilarity of certain characteristies of the myograms, showed that there was no
difference between Experimant I and IV, in all but one patient. (See Chart III|
subject # 13). This means thet there was no difference when the individual
characteristics were grouped and tested,

De. Characteristics of the Myograms

l. Bursts of Activity
In gemeral, there was an increase in the number of bursts between Experi-
ments I and IV, This was pointed out by the fact that no patients in Experimeny
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IV showed myograms of few bursts, where as 6 subjects (see Chart I, subjects no.

1, 35 by 54 10, and 13.) in Experiment I yielded myograms of few burst patterns,

2. Nodes

Noding showed little change between Experiments I and IV since it was rated
on distinctnesse. Distinet noding depends on either a relative decrease of ampe-
litude belween bursts of activity, or a decrease of amplitude tco the base line,
Thus one could see that even though an increase in the number of bursts would
automatically increase the number of nodes, it would not necessarily increase
their distinctness,

Jarabak (195L) studied the form of myograms in a manner similar to that
described in methods and materials. He reported brief pauses between groups of
electrical activity. He attributed these pauses to a protective proprioceptive
reflex mschanism who's receptors are located in the periodontal membrane and in
the muscles, In our study, brief pauses are referred to as nodes and groups of

activity as bursts.

The increase in the number of bursts could be due to altered proprioceptiv
stimuli resulting from orthodontic tooth movement and would indicate the aubjac]
was having difficulty chewing.

It is possibls that nodes are due to a reflex inhibitory stimuli as des-
eribed by Sherrington (1917), Corbin and Harrison (1940) and Jarsbak (195k).

3. Amplitude

There was a slight change in amplitude between xperiments, The low amp-
litude activity exhibited in the masseter muscles of some patlents in Experimenyj
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I remained just about as prevelant in the same muscles in Experiment IV, Two
patients (suhject no, 8 and 16), however, exhibited continuous low amplitude
activity in all muscles in Experimemt IV. It is possible that the sustained
low amplitude activity is caused by the subject experiencing pain or fearing
that pain will result from biting the cough drop with a foree gz*e;a:tl éﬁoug,h to
crush its O'Rourke and Miner (1953) state that pain or fear of pain is the faci

tor which controls the expression of the hiting power.
E+ Onset of Muscular Activity

It was found that about half of the tims the mscles to Initizte the chew-
ing stroke acted similiarly within 1/40 of a second. The other half of the
time it was evident in Experiment I that the magseter muscles were most active
in initiating the chewing strokes., In Experiment IV the posterior fibers of
the tamporal miscles wers most active in initiating the chewing atrokes, The
increaged activity in the posterior fibers of the temporal muscle in Zxperiment
IV may be due to the subject trying to find an adventageous position to chew
the cough drop. In those cases in which teeth have been .extraetsd s the changes
may also have been due to the petient trying to keep the hard material awsy
from the extraction site,

P. End of Muscular Activity

The mmusecular activity of a chewing stroke tapered off more slowly in Exe
periment IV than in Experiment I. This was énhanced by an inocrease in the
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nurber of individuals exhibiting contimious activity for 100% of the chewing
sycls. (Sae chart L, subjects no. 3, 7, 9, 10, 11, 12, 15, and 16,) Ve may
postulate from this that thesé patients were chewing very cautiously,

G. Interim Activity

Because the sound recordings aided us in determining when the teeth czme
into contact with the cough drop during the chewing exercises, it became possi-
ble to determine the onset and the end of the activity of a chewing stroke, It
was evident that there was some electrical activity present between the chewing
strokes that was not associated with the clgsing stroke, This activity was
called interim activity. It was of varylng amplitude, and duration. Sometimes
it was of high amplitude, other times it was of low amplitude, the duration was
elther short or long. A few times the activity was so long that one could not
distinguish the interim activity from the end of the activity of the last chew~
ing stroke or the heginning of the next.

Three major types of interim aetivity could be distinguished: 1) Short
bursts of activity occuring immediately after the chewing stroke., This may be
due to central rebound as deseribed by Sherrington (1917). 2) Bursts of act-
ivity of short duration occuring ebout half way between closing strokes., This
may be due to the myotatic (stretch) reflex as described by Sherrington (1894).
3) Interim activity of long duration which may be similar to the spontaneous
hyperactivity described by Jarabak (19556).

In Experiment L, 3 out of 16 patiemts (no. L, 7, 3, 10, 11, 12, 1k, and 15}
showed an increase of interim activity. This may be due to some spontaneous
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hyperactivity after exercise since the patient seemed o find it wmore difficult

1;0 (."}lew~
H., Duration

There was some increase in the duration of the activity of the chewing
stroke, vhen it was assessed grossly and vhen graphs were nade for cact indivie
duel (sce methods and materials). The duration of the chewing strokes observed
in the bar graphs (Chart li) either remained the same, or seemed to increase in
13 out of 16 subjects. It should be noted that in Experiment I only two pa-
tients (see Chart L, subjects no, 11 and 12)} exhibited sustained activity for
100% of the chewing cycle, but in Experiment L, 9 subjects {see Chart L, sub~
jeots no. 3, 7, 8, 9, 10, 11, 12, 15, and 16) had sustained actively for 1008
of the chewing eycle.

It seems that an incresse in the duration of activity of the chewing cycle
strokze would indicate that the subject was having a more difficult time chewing
This could be expected since archwires were activily moving the taeth and pro-
bably altering the proprioceptive stimll from the periodontal membrane.

4 general analysis of muscular behavior of the aforementioned charasteris-
tics to the effect of orthodontic treatment, shows about one half of the sub-
Jects exhibited no observable changes in myographic characteristics, while the
other half did show changes in the pattern of rmescular behavior, Thoss sub-
Jects in which little or no change was observed very likely showed a rapld ad-
aptation to tooth movement as descrived by Sicher (1953). Those subjects in
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whonm differences in muscular behavieor did occur appeared to be having & more
difTleudt dime chewing, The reason for this may be due to alteraltions in the
periodontal sensory mechanism,




CHAPTER V

CONCGLJOIUNG aND SUikidany
A, Summary

This study is the third pact of an electromyographic study comparing the
behsvior of the temporal and ﬁassetar muscle before separating wires and during
orthodontic goppliance therapy. It investigates the afféct of plucing light re-
lilient archwires and light elastic forces for one weck. Sixteen éubjects pre-
senting varying degress of malocclusion chewed "Vi&ks“ cough drops wiile elect-
romyoyrsms were racorded {rom the ipsilateral.;ide. The behavior of the tem-
poral snd masseter miscle one week after placement of the appliahcn has been
compared with the behavior of these muscles before treatment. Half of the sub-
Jects did not show a notable diflerence. The experimental results from the
subjects which did showva difference were partially attributad to altered per-

iodontal propricception.
B, Conelusions

l. Soms of the subjects which seecwmed to have adapted to the placement of sep-
arating wire between the teeth in Fart II of this longitudional study, Asanino
(1960), again snow an altered pattern of muscular benavior.

2. Half of the subjects show similar patterns of mmscular behavior in ixperi-

120
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ments I and IV,
3. The group of subjects in Experiment IV showing a change in muscular behav-
ior presented myograms with:
a, An increase in the duration of a chewing stroke,
b. An inorease in the mumber of bursts (groups) of electrical activity
in the myograms of the chewing strokes,
c. The temporal muscle, especially the posterlior fibers, showing a more
active rols in initiating the aetivity of a chewing stroke.
d, The mapseter muscle showing a less active rele in initiating the act-
ivity of a chewing stroke, “
he There was little difference in the similarity of certain characteristics of
the myograms between Experiments I and IV. (One out of sixteen subjects showed
a difference,)
5. The sppearance of changes in this study could be attributed in part to al-
tered periodontal proprioception.
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