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I. INTRODUCTION

Both canine guidance and group function
1-6)
. Two

occlusion occur in the natural dentition
basic concepts of occlusal guidance presently
advocated are canine-protected occlusion, in
which only the working side canine contact
during lateral excursion'” ¥ and group function
occlusion, in which the working side posterior
teeth contact during lateral excursion’ . Sele-
ction of one of those concepts in occlusal
treatment has been based mainly on clinical
observation and theories that periodontal
mechanoreceptors influence the regulation of

s 1214
the jaw muscles™ ™.

Williamson'”and Williamson and Lundquist
observed a reduction in electromyographic
{EMQ) activity of temporalis and masseter
muscles in patients with canine guidance when
compared to others with group function
occlusion. Recently, Shupe et al'” studied the
effect of occlusal guidance on jaw muscle
activity and also showed a significant

16}

difference in elevator EMG activity between
canine guidance and group function occlusion.
The different modalities of the therapy on the
craniomandibular  disorder(CMD) have been
studied by many researchers”. The occlusal
splint is one of the most universally accepied
methods of treatment for CMD™ "

Many studies have described the treatment
effects of occlusal splints. Some authors have
studied on the relationship between occlusal
splints and bruxism™*’. Others have examined
the effects of occlusal splints on EMG activity
22 24)

There is general agreement that an occlusal
splint eliminates occlusal interferences with a

205



minimal amount of opening of the vertical
dimension of occlusion'® , and that this causes
a change in the degree of afferent impulses
from the periodontal mechanoreceptorsl) and
thus muscular relaxation. If the elimination of
occlusal interferences by means of an occlusal
splint causes a decrease in the degree of tactile
afferent impulses from periodontal receptorsl),
the masseter and temporalis activity during
maximum voluntary clenching with the splint
should be reduced more than without a splint
in patients with CMD™.

Although there is both canine guidance and
group function occlusion in natural dentition of
patients with CMD, occlusal scheme is mainly
canine guidance in splint therapy of patients
with CMD. The important clinical question
regarding the uniqueness of canine guidance
during splint therapy remains unanswered.
Also in much of previous study, though there
has been compared the effects between canine
guidance and group function occlusion in
normal function subjects, there has been not
studied in CMD subjects.

So, in order to justify splint for treatment of
canine guidance to occlusal splint for treatment
of CMD patients with group function occlusion,
this study was, electromyographically and cli-
nically, designed to compare the EMG activity
on elevator muscles and clinical craniomandi-
bular index(CMD)* before, during and after
occlusal splint therapy in CMD patients with
group function occlusion.

o. MATERIALS AND METHODS

The subjects were divided into two groups,
one patient group with CMD and the other a
control group without CMD. The CMD group
subjects who were treated at department of
oral medicine, Chonbuk National University
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Hospital, consisted of 10 men and 10 women,
aged 18-39 years. Their average age was 24
years. The control group subjects who were
students of College of Dentistry, Chonbuk
National University, consisted of 6 men and 4
women, aged 22-27 years. The average age
was 23 years.

The subjects in CMD group were selected
by the following criteria :

(1) all patients were actively seeking treatment for
their pain;

(2) muscle or joint pain could be elicited by palpation;

(3) no more than one tooth was missing per quadrant;

(4) no patient was wearing any removable restorations;

(5) group function occlusion in the natural dentition.

Control group subjects were free from pain
and dysfunction of the temporomandibular joint
and had complete dentition.

On entering the clinic each patient was
underwent an examination to determine CMI”.
The list of the CMI is divided into items that
reflects jaw and joint functioning problems
which represents dysfunction index(DI) and
palpation index(PI). The DI includes items
related to limits in range of motion, deviation
in movements, pain in range of motion, and
TM] noise in range of motion. The PI includes
items related to tenderness with palpation of
intraoral and the extraoral jaw muscles, neck
muscles, and the TM]J capsule.

The scoring of the CMI is the sum of the
positive responses related to mandibular
movement and TM] noise divided by the total
of positive responses related to palpation of
extraoral and intraoral jaw muscles, neck
muscles, and the TM] capsule divided by the
total number of items. The CMI is, then, the
sum of the DI and PI divided by 2.

The subjects were selected to observe the
integrated masticatory muscle EMG activity



during maximum voluntary clenching(MVC)
and lateral excursive position clenching with
and without an occlusal splint.

EMG activity was recorded by EM2 Bioelec-
tric Processor” (Myotronics, U.S.A). Due-trode
silver/silver chloride EMG electrode was
attached on the bhoth masseter and anterior
temporalis muscles according to the technique
described in previous works™.

The stabilization splint was made with heat-
polymerized acrylic resin and had a flat
occlusal surface with occlusal contact in
centric occlusion for all of the opposing teeth
und  with uniform anterior and canine
guidanccw.

Each subject in control group wore the splint
for a period of 7 days to allow for adaptation
before the recordings that were made immedi-
ately after the adaptation period. EMG record-
ings in each subject accomplished the
following;

{1) Static recordings(x3) of the integrated
EMG activity during MVC in  centric
occlusion without occlusal splint.

(2} Static recordings(x3) of the integrated
EMG activity during MVC in the right and
left laterotrusive position guided by group
function occlusion without splint,

(3) Static recordings(x3) of the integrated
EMG activity during MVC in the right and
left laterotrusive position guided by canine
guidance occlusion with splint. The sub-
jects were instructed to move the mandible
laterally until the desired lateral jaw
position was reached(full extent of the
mandibular canine without crossover)and
then to clench maximally. To reproduce
consistently the degree of lateral jaw
position, congruent markings were made on
the upper and lower front teeth. To

standardize the mean amplitude values of
the three recordings obtained in each series,
100% was fixed as the mean amplitude
registered in centric occlusion without
splint. The mean values of series 2 and 3
were referred to as percentages of the
assigned 100%.

Each subject was seated in a dental chair
with head support. In this way the subjects
were able to maintain a comfortable and
relaxed position in which the Frankfort
horizontal plane was parallel to the floor. The
three integrated EMG activity recordings for
both masseter muscles in each of the following
series took placed during MVC within a time
period of 4 seconds, with a 20 second rest
between clenching to avoid muscular fatigue.

Each patient was asked to wear the occlusal
splint constinuously, except during eating and
oral hygiene procedures. Patients were seen at
weekly intervals for necessary adjustment of
the occlusal splint and recording of EMG
activity of elevator muscles.

To determine the statistical significance
between EMG mean vales for each muscle
with group function occlusion before splint
therapy, canine guidance occlusion during spl-
int therapy, and group function occlusion after
splint therapy, ANOVA with Sheffe multiple
range test was applied, and to determine the
statistical sigmficance for CMI between hefore
and after splint therapy, paired t-test was
applied, also to determine the relationship
between mean EMG activity and CMI before
and after splint therapy, Pearson’s coefficient
was calculated.

. RESULTS

Table 1 for control group and Table 2 for
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Table 1. integrated EMG activity of masseter and anterior temporalis muscles of control group

Working side Balancing side
Before During After Before During After
Ma" Ta® Ma Ta Ma Ta Ma Ta Ma Ta Ma Ta
306 447 217 B4 04 41 3$H2 183 216 126 PT 192
Total + + + + + + Total + o+ + + + +

817 119 708 112 837 125 114 722 874 608 110 567
%3 507 W6 B2 U2 479 06 206 B4 135 405 204
Laterotrusion Right =+ * + + + + Laterotrusion Right = + + + +
853 823 325 824 817 687 717 781 512 45 731 527

202 4H3 25 B4 285 437 326 171 289 126 332 192
Laterotrusion Left £ + £ £ £ £ Laerotusion Left * £ &+ & %
594 873 714 729 629 847 953 552 773 757 998 472

* Masseter muscle
*x Anterior temporalis muscle

Table 2. Statistical analysis of integrated EMG activity variation of masseter and anterior temporalis
muscles of control group

Splint therapy Muscles DF F

‘ Masseter - Masseter (257 11.7 p<0.01

| {working side) {working side)
Masseter - Masseter (2,57 96 p< 0.01 i

Before vs During {balancing side) (balancing side)

Temporalis - Temporalis (257) 6.1 p< 0.01
(working side) (working side)

Temporalis - Temporalis (257) 7.1 p< 0.01

(balancing side) (balancing side)

Masseter - Masseter (257 117 N/S
(working side) (working side)
Masseter - Masseter (2,57 96 N/S
(balancing side) (balancing side) }
Before vs After Temporalis -  Temporalis (257) ; 6.1 N/S
(working side) (working side) }
Temporalis -  Temporalis (257) 71 N/S

(balancing side) (balancing side)




Table 2-1. Statistical analysis of integrated EMG activity variation of masseter and anterior temporalis
muscles of control group

Splint therapy Muscles DF
Temporalis -~ Temporalis (3,76} 366 p< 0.01
(working side) (balancing side)
Before L . . :
Femporalis - Masseter (3,76) 366 p< 0.01 :
(working side) (working side)
; Temporalis - Temporalis (3,76) 435 p< 0.01 !
During (working side) (balancing side)
Temporalis - Masseter (3,76) 435 p< 0.01
{working side) (working side)
Temporalis - Temporalis (3,76) : 365 p< 0.01
Adter (working side) (balancing side) 1
Temporalis -~ Masseter (3,76) | 365 p< 0.01
(working side) (working side) i

Table 3. Integrated EMG activity of masseter and anterior temporalis muscles of CMD group

Working side

Balancing side

Before During After Before During After

Ma® Ta” Ma Ta Ma Ta Ma Ta Ma Ta Ma Ta
518 591 208 415 362 460 577 315 325 163 B9 202

Totai + + * + + * s hn i =+ + +
208 212 134 145 119 153 175 274 136 109 122 110

533 656 289 431 3H9 476 574 318 322 163 378 211

Laterotrusion Right =+ i * * s * Laterotrusion Right =+ T * ha + A
223 183 115 116 126 113 182 261 139 129 110 845

520 565 316 413 378 461 606 430 336 165 378 211

Laterotrusicn Left = = t * + + Laterotrusion Left + 4 + + +
191 219 150 162 119 153 150 288 133 907 110 202

* Masseter muscle

= Anterior temporalis muscle
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Table 4. Statistical analysis of integrated EMG activity variation of masseter and anterior temporalis
muscles of CMD group

Splint therapy Muscles DF F
Masseter - Masseter (2,117) 21.8 p< 0.01
(working side) (working side)
Masseter - Masseter (2,117 134 p< 0.01
Before vs During (balancing side) (balancing side)
Temporalis - Temporalis (2,117 356 p< 0.01
{working side) (working side)
Temporalis - Temporalis 2,117 139 p< 001

(balancing side) (balancing side)

Masseter - Masseter 2,117) 21.8 N/S
(working side) (working side)
Masseter - Masseter (2,117 134 N/S
Before vs After (balancing side) (balancing side)
Temporalis -~  Temporalis 2,117 366 N/S
(working side) (working side)
Temporalis -  Temporalis (2117 139 N/S

(balancing side) (balancing side)

Table 4-1. Statistical analysis of integrated EMG activity variation of masseter and anterior temporalis
muscles of CMD group

Splint therapy Muscles DF F
Temporalis - Temporalis (3,156) 9.28 p< 0.01
(working side) (balancing side)
Before . .
l'emporalis - Masseter (3,156) 9.28 p< 0.01

(working side) (working side)

Temporalis - Temporalis (3,156) 26.3 p< 0.01
During {working side) (balancing side)
Temporalis - Masseter (3,156) 26.3 p< 0.01

(working side) (working side)

Temporalis - Temporalis (3,156) 309 p< 001
After (working side) (balancing side)
Temporalis - Masseter (3,156) 309 p< 001

(working side) (working side)
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Table 5. Craniomandibular index(CMI) before
and after splint therapy

o CMI
Subjects Before After
1 0.35 0.24
2 0.43 0.33
3 053 0.28
4 0.20 007
5 058 013
6 0.50 0.36
7 0.65 047
8 0.25 0.20
9 053 0.34
10 042 0.27 s
1 0.40 0.28 ?
12 0.27 0.15 i
13 0.20 0.
i 0.23 , 0.16
5 0.30 : 008
6 1 0.29 ‘ 0.10
7 ; 0.44 0.12
8 i 0.22 0.09
9 ‘ 0.32 0.13
20 ‘ 0.40 0.20
X | 0.38 0.20
$D ; 0.13 0.11

CMD group present the mean values of the
integrated EMG activity for the masseter and
anterior temporalis muscles during maximal
clenching in the lateral position before, during
and after splint therapy. The integrated EMG
activity is given in percentage values relative
to the 100% activity in the centric occlusion
before splint therapy.

The EMG mean values of each subject were
divided into two categories: right and left
laterotrusion. For each laterotrusion, a total
mean values(X) and standard deviation(SD)
were calculated. The results shown in control
group(Table 1) are compatible with recent

studies™ ®. There is statistical analysis of

integrated EMG activity variation of masseter
and anterior temporalis muscles of control
group at Table 2.

The results shown in CMD group(Table 3)
allow the following statements. Reductions in
integrated EMG activity for before, during and
after splint therapy were significantly different.
All tested elevator muscle activity during
clenching in laterotrusive position was reduced
by an average of 525%%239 before splint
therapy and 30.2%+16.0 during splint therapy
and 35.8%*158 after splint therapy. Average
reduction of EMG activity of individual muscle
for the laterotrusive clenching phase before,
during and after splint therapy were as follows;
working side masseter muscle(39.6% 1 18.5)
and working side temporalis muscle(50.0% *
18.6), balancing side masseter muscle(43.8% *
18.0), and balancing side temporalis(24.7% =
20.7). Statistically the reduction is most highly
significant(f, 13.4; DF (2,117); p<0.01) for the
temporalis muscle on the laterotrusive side and
for the masseter on the mediotrusive side(f,
356, DF(2,117): p<0.01). Highly significant is
the reduction for the masseter on the working
side(f, 21.8; DF(2,117): p<0.01) and significant
(f, 13.9: DF(2,117): p<0.01) for the temporalis
muscle on the balancing side. Table 4 shows a
summary of the statistical analysis. The sig-
nificantly greater reduction in activity for each
muscle during splint therapy in comparison
with those before and after splint therapv is
easily recognized in Fig.l.

Table 5 reveals CMI in subjects of CMD
group when comparing CMI after splint
therapy with those bhefore splint therapy, and
we see a sigmficant reduction after splint
therapy(t, 889, DF,19; p<0.01). In considering
of correlation between CMI and EMG activity
of each subject, there was no correlation
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significantly.
IV. DISCUSSION

This study presents that canine guidance
occlusion during splint therapy compared with
group function occlusion before and after splint
therapy casuses a greater EMG activity red-
uction of the elevator muscles. Reduced acti-
vity was especially noticeable in the temporalis
muscles of the balancing side, compared with
the masseter muscles of the same side. In
contrast, the masseter muscles of the working
side revealed a greater reduction in activity
than the temporalis muscles. These obser—
vations are similar to those reported by other
authors'™®"”.

In the present study, the following exp-
lanation may account for those observations,
the periodontal mechanoreceptors are sensitive
to pressure, and their afferent information is
carried to the motor nucleus via the sensitive
nuclei of the trigeminal nerve.

As soon as the mechanical stimulation of the
periodontium reaches a certain physiologic
pressure-tolerance level, the mechanoreceptors
discharge and reflexly inhibit the motoneurons

1213) s
. This reflex pro-

of the elevator muscles
tects the teeth from excessive and unphysiolo-
gic loads.

In this study, the periodontal stimulation was
caused by maximal clenching on centric occ-
lusion. The transferred pressure to the perio-
dontium is directly proportional to the isometric
tension of the surface area of the periodontium
over which the pressure is distributed. In the
lateral position with group function occlusion
before and after splint therapy, the pressure is
distributed over a larger periodontal surface.
This allows for greater pressure or increased
isometric elevator muscle contraction to reach
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the tolerance level, which in turn releases the
inhibitory influlence of the periontal mechano-
receptors with canine guidance occlusion
during splint therapy, the pressure is
concentrated in small periodontal surface area.
Thus a small amount of pressure or isometric
contraction of the elevator muscles is needed to
activate the periodontal receptors.

Williamson et al'® and Moeller™ observed
that the fewer the occlusal contacts, the less
the amount of elevator muscle activity was.
Controversly, a multiplicity of occlusal contact
points resulted in higher activity.

Studies on mechanosensitivity thresholds of
the teeth demonstrate that the canines pressure
sensitivity and sterotactility- in other words,
an essentially finer sensitivity- than posterior
teeth'™™ ™ Because these are the first teeth to
contact in lateral movements, and act as an
important protective mechanism against exc-
essive forces. Thereby occlusal splint therapy
decreased pain and tenderness in the muscles
and joints of the CMD patients in this study
apparently allowing an increase in their maxi-
mal comfortable mouth opening. As a result,
CMI is decreased after splint therapy.

Although there was higher correlation bet-
ween score of CMI and the severity of
craniomandibular pain and dysfunctionm, there
was low correlation between surface EMG
activity and the susceptivility to severity of
symtoms of CMD.

Because it is seen although lateral pterygoid
muscles act as major muscles of problem of
CMD*, EMG activity of anterior temporalis
and masseter muscles only has been recorded
in this study. In future study, EMG activity
used by needle electrode for lateral pterygoid
muscles should be recorded in diagnostic
procedure of CMD patients.



V. CONCLUSIONS

A comparative EMG study was done
between two types of occlusal guidances,
group function and canine guidance occlusion.
This purpose was to determine which of the
two occlusal schemes causes a greater
reduction in elevator muscle activity and
thereby a decrease in muscle tension in
eccentric mandibular position.

Full-coverage occlusal splints were made for
10 subjects with group function occlusion of
normal function, 20 subjects with group
function occlusion of CMD patients, Left- and
right-side integrated EMG recordings were
made of masseter and anterior temporalis
muscles during clenching and lateral excursion
with maximal contractions.

The results showed an EMG activity reduc-
tion of the elevator muscles with group
function occlusion at clenching of laterotrusive
position before and after splint therapy relative
to their activity in centric occlusion.

A more marked reduction was observed on
the balancing side, mainly in the temporalis
muscle with canine guidance occlusion during
splint therapy, the reduction in elevator muscle
activity is much greater, more significant, and
mainly in the temporalis muscle of the
balancing side. The clinical implications of this
study suggest the use of canine guidance
occlusion during splint therapy in laterotrusion
for therapy with full-coverage occlusal splints.

The results might be summarized as follows:
1. Laterotrusive position with canine guidance

during splint therapy, in contrast to group
function occlusion before and after splint
therapy in control group without CMD with
group function occlusion, produce signifi-
cantly the greater reduction of elevator
muscle activity(P<0.01).

2. Laterotrusive position with canine guidance
during splint therapy, in contrast to group
function occlusion before and after splint
therapy in CMD patients with group
function occlusion, produce significantly the
greater reduction of elevator muscle
activity (p<0.01).

3. Craniomandibular index was decreased after
splint therapy in contrast to before splint
therapy (P<0.01).

REFERENCES

—

. D'Amico A The canine teeth - Normal functional
relation of the natural teeth in man, J. South Calif.
Dent. Assoc., 26:6, 1958,

Stallard, H. and Stuart, C.E.! What kind of occlusion

should recusped teeth be given? Dent. Clinic. N orth

Am., 7591, 1963.

McNeill C,, Editor: Craniomandibular disorders :

Guidlines for evaluation, diagnosis, and manage-

ment, 3rd ed., Chicago, Quintessence publishing Co.,

1990.

Beyron, H.L. : Optimal occlusion, Dent. Clini. North

Am, 135371967,

5. Schuyler, CH. © Factors contributing to traumatic
occlusion, J. Prosthet. Dent. 11:708, 1961.

5. Krogh - Poulsen, W.G,, and Olsson A.. Manage-
ment of the occlusion of the teeth: In Schwartz, L.,
and Chayes, C.M,, eds., : Fascial pain and mandi-
bular dysfunction, Philadelphia, W.B. Saunders Co.,
250, 1968.

7. Shaw, D.M.: Form and function in teeth, a rational

unifying  principle applied to interpretation, J.

Orthod., 10:703, 1924.

Stuart, CE, and Stallard, H.: Diagnosis and treat-

ment of occlusal relations of the teeth: In Stuart,

C.E. and Stallard, H., Editors. A syllabus on Oral

Rehabilitation and Occlusion. San  Francisco,

University of Califorua, 1939.

9. Lee, RL. : Anterior guidance. In Lundeen, HC. and
Gibbs, CH., Editors © Advances in occlusion, p62,
Boston, PSG Inc., 1982,

10. Mamm, AW, and Pankey, LD. :

N

[ %)

Pa

=
[o

=

Concepts of

213



11.

14,

16.

17.

20.

22.

occlusion, J. Prosthet. Dent., 11:708,1971.
Schweitzer, J.M. Concepts of occlusion. A
discussion, Dent. Clin. North. Am. 11:649,1963.

. Hannam, A.G. and Matthews, B. : Reflex jaw

opening in response to stimulation of periodontal
mechanoreceptor in the cat., Arch. Oral Biol. 14:415,
1969.

. Anderson, D.J., Hannam, A.G. and Matthews, B.:

Sensory mechanism in mammalian teeth and their
supporting structures, Physiol. Rev. 50:171, 1970.
Crum, R.J. and Loiseele, R.J. : Oral perception and
proprioception . A review of the literature and its
significance to prosthodontics, : J. Prosthet. Dent.
28215, 1972.

. Manms, A., Miralles, R. and Cumsille, M.S. : In-

fluence of vertical dimension on masseter electrom-
yographic dysfunction., J. Prosthet. Dent.(in press).
Williamson, EH. and Lundquist, D.O. : Anterior
guidance: its effect on EMG activity of the temporal
and masseter muscles, J. Prosthet. Dent., 49:816,
1983.

Shupe, R.J., Mohamed, S.E., Christensen, L.V,
Finger, LM. and Weinberg, R. : Effects of occlusal
guidance on jaw muscle activity, J. Prosthet. Dent.,
51:811, 1984.

. Ramfjord, S.P. and Ash, MM.: Occlusion, 2nd ed.,

Philadelphia, W.B. Saunders Co., 1971.

. Green, C.S. and Laskin, D.M.,, : Splint therapy for

the myofascial pain dysfunction(MPD)syndrome :
A comparative study, J. Am. Dent. Assoc., 84:624,
1972,

Solberg, W.K,, Clark, G.'T. and Rugh, J.D. : Noctur-
nal electromyographic evaluation of bruxism
patients undergoing short-term splint therapy, J.

Oral Rehabil,, 2:215, 1975.

. Clark, G.T., Beemsterboer, P.L., Solberg, W.K. and

Rugh, J.D. @ Nocturnal electromyographic evalu-
ation of myofascial pain dysfuction in patients
undergoing occlusal splint therapy, J. Am. Dent.
Assoc., 99:607, 1979.

Kawazoe, Y., Kotani, H., Hamada, T. and Yamada,
S. ¢ Effect of occlusal splints on the electro—-
myographic activities of masseter muscle during
maximum clenching in patients with myofascial
paindysfunction syndrome, J. Prosthet. Dent.,
43:578,1980.

214

23,

24.

26.

21,

29,

30.

3l

32.

33.

Kovaleski, W,C. and DeBoever, J. : Influence of
occlusal splints on jaw position and musculature in
patients with temporomandibular joint dysfunction,
J. Prosthet. Dent., 33:321, 1975.

Beemsterboer, P.L.., McNamara, D.C. and Holden, S.
: The effect of the bite plane splint on the ele-
ctromyographic silent period duration, J. Oral
Rehabil., 3:349, 1976.

. Kawazoe, Y., Kotani, H.,, Hamada T. and Yamada,

S. t Effect of occlusal splints on the
electromyographic activities of masseter muscles
during maximum clenching in patients with
myofascial pain - dysfunction syndrome, J.
Prosthet, Dent., 43:578, 1980.

Fricton, J., and Schiffman E.L. : The craniomandi-
bular index @ Validity, J. Prosthet. Dent. 58:222,
1987.

Manns, A., Miralles, R. and Guerrero, F. : The
changes in electrical activity of the postural
muscles of the mandible upon varying the vertical
dimension, J. Prosthet. Dent., 45:438, 1981.

. Manns, A., and Spreng, M. : EMG amplitude and

frequency at different muscular elongation under
constant masticatory force or EMG activity, Acta.
Physiol. Lat. Am.,, 27:259, 1977.

Manns, A., Chan, C. and Miralles, R. : Influence of
group function and canine guidance on electromyo-
graphic activity of elevator muscles, J. Prosthet.
Dent., 57:494, 1987.

Moeller, E. : The myogenic factor in headache and
facial pain. In Kawamura, Y., and Dubner, R, eds.:
Oral-facial sensory and motor functions, Tokyo,
Japan, Quintessence Publishing Co., 1981.

Mainly, R.S., Pfaffman, C., Lathrop, D.D. and Kayer,
J. * Oral sensory thresholds of persons with natural
and artificial dentitions., J. Dent. Res., 31:305, 1952.
Loewenstein, W.R. and Rathkamp, R. : A study of
the pressoreceptive sensibility of the teeth, J. Dent.
Res., 43:287, 1955,

Willkie, J.K. : Preliminary observations on pressor
sensory thresholds of anterior teeth, J. Dent. Res.,
43:962, 19%64.

. Widmalm, S.E,, Lillie, JH. and Ash, M.M. : Anato-

mical and electromyographic studies of the lateral
pterygoid muscle, : J. Oral Rehabil., 14:429, 1987.



=

x5

HD

Group functioni-ol] W3k w X
HAZo A 2o A =8 ?i:rL

dugen Ague ppgst - PR 24

Aabe Tt ghate] gigt wFFXAEA| group functioniire] Ue FALAAME canine
guidance 0.8 WSAA B8] ALAAE ZTHEI}A Z2da JAad ZHoa LolR A
group functioni &g 7421 207 o] Foistebdolgkatel 104 AAS YA e w A E A &
= ¥ #A9E uo 2 AESF20 IARE FHsta, T gelAFE ZAR £ o)lE ARE

o

A, Bt 3 2 AEE AUt

L Aadao A ool E71dee] 355 e § A&F2e A RAAAR 59 canine
guidancel A 7} WA A 24 -2 group functloniﬂ%’\Ml vl BA e THP<0.01).

2, Fohs Aol ol A A o] etE 7] "CEH«X #F¢E Y ASFIe FATE AR 250
canine guidancem 8+ 7} mEAA] A& UO] group functioni Al o] B8] A Ve (P<0.01).

3. Fosket el Al e AR A l Hjlg] X5 F AasE A% GeERATHP<0.0D).



