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1. INTRODUCTION

Several epidemiologic studies indicated that the
prevalence of craniomandibular disorders are high
¥ Dentists are routinely requested to treat these
disorders,

It is necessary that the craniomandibular disor-
ders be resolved before restorative dental treatment
is initiated.

Unfortunately, the etiology and course of treat-
ment of craniomandibular disorders are much more
hazy than the desired results.

The treatment of incoordinate muscles, pain and
craniomandibular disorders have been approached
by different philosophies,*®

Occlusal interferences could cause and lead to
neuromuscular incoordination, muscle spasm, pain

and other symptoms of craniomandibular disorders,
1014}

This philosophy would utilize occlusal splint
and occlusal adjustment therapy.

The occlusal splint is one of the most generally
accepted devices for treatment of signs and

symptoms of fuctional disorders in the stomato-
gnathic system '™®

Even though the effect of the therapy is only
partially understood and is sometimes equivocal,
748 there is evidence that the use of an occlusal
splint leads to improvement to dysfunctional signs
and symptoms,

The effectiveness of splints has been related to
the avoidance of the disturbing input of occlusal
interferences on the neuromuscular mechanism
of the masticatory system.”

Although there is evidence that the use of an
stabilization splint leads to improvement to
dysfunctional signs and symptoms, several studies
have been reported the side effect of splint therapy
on patients with craniomandibular disorder ®*?’

The purpose of this study is to investigate
the effect and side effect of the splint therapy for
the patient with craniomandibular disorders,

II. MATERIALS AND METHODS

1. Subjects

42 patients(12 males and 30 females), between
12 and 53 years(mean age : 22.3years) with cran-
iomandibular disorders of one or both joints were
studied. Each patient had more than one major

symptoms needed for the diagnosis of cranioman-
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dibular disorders : TMJ and / or masticatory muscle
pain, TMJ sound(clicking and / or crepitus) and
limitation of mandibular movements, Patients were
selected according to the following criteria : (1)
complete history with clinical and radiographic
examination, (2) no more than three missing teeth

per arch, (3) no wearing any removable restoration.

2. Method

All patients were treated with the full arch
maxillary stabilization splint, considered the best
splint for treatment of craniomandibular disorders,
The stabilization splint was made with self-cured
acrylic resin and had a flat occlusal surface with
occlusal contact in centric relation under Dawson’s
method. The splint provided even, simultaneous
contact of all mandibular buccal cusp tips and
incisal edges under the mandible was in the centric
relation position. Adequate anterior and canine
guidance were provided to disarticulate all posterior
teeth during eccentric movements. Each patient
was asked to wear the splint continuously, except
during eating and oral hygiene procedures,
Patients were seen periodically for necessary adju-
stment of the splint.?

The masticatory system of each patient was
evaluated before treatment and 1-month, 3-months
and 6-months after splint insertion. The evaluation
included subjective assessment, clinical examination,
electromyographic assessment and computerized
occlusal analysis,

The subjective assessment included visual
analogue scale(VAS) and Helkimo’s anamnestic
dysfunction index.

The clinical examination included clinical dys-
function index devised by Helkimo, craniomand-
ibular index by Fricton, amount of comfortable
and maximum mouth opening and number of teeth
in contact. Number of teeth in contact was calc-
ulated with using Accu-film I (Parkell, Farmin-
gdale, N.Y., US.A.) under dry condition,

Electromyographic assessment and computeriz -

ed occlusal analysis using with EM2(Myotronic

Research Inc,, Seattle, Washington, U.S.A.) and
T-scan(Teksan Inc., Boston, U.S.A.) were perfo-
rmed at upright position in dental chair, The

sensor of T'-scan was placed in the patient’s mouth
so that the pointer of sensor support was aligned
with the midline of the subject’s upper incisors,
Then patients were asked to closed on the occlusal
sensor of T-scan during maximal and habitual
clenching, Several practice closures were made
until a repeatable pattern of contact was seen on
the video monitor and at that time 6 closures of
habitual clenching and 3 closures of maximal

clenching were recorded in time mode. The data
was recorded by counting the number of tooth
contacts according to tooth location and by get-
ting total duration of closure from printing paper
of the time sequence display. Muscle activity
of anterior temporal muscle was measured by
using EM2 simultaneously.®™*

3. Statistical analysis

Data of each variable were inputed into an IBM
personal computer and mean values and standard
deviations of variables were attained using SPSS
PC—+(Microsoft Corp.). Statistical analysis were
performed with paired t-test and correlations

between variables were analyzed.

. RESULTS

A total of 42 patients were examined for this
study. The mean age of the patients was 22.3 years
with a range from 12 to 53 years of age, Distrib-
ution of patients under sex and diagnostic class-
ification was illustrated in Table T.

In subjective assessment, the mean values of

visual analogue scale and Helkimo’s anamnestic
dysfunction index were 4.23, 2.76, 2.19, 1.34 and
1.76, 1.54, 1.36, 1.39 each at before and 1-month,
3-months and 6-months after splint insertion.
They were decreased significantly(VAS : p<0.00
1, Ai : p{0.05) In clinical examination, MM(
mandibular movement, p<{0.05), TM(TMJ caps-
ulepalpation, p<0.001), EM (extraoral muscle



palpation, p<0.05, Di(Helkimo’s clinical dysfunc-
tion index, p{0.01) decreased significantly and
amount of comfortable mouth opening(p<0.001)
increased significantly, TN(TMJ noise, p{0.074),
IM (intraoraljaw muscle palpation, p=0.141), NM
(neck muscle palpation, p==0.068) showed tend-
ency of decrease and amount of maximum mouth
opening(p=0.589) showed tendency of increase.

The differences, however, were not statisticall

significant(Table II ).

Among the 42 patients, occlusal changes were
observed in 10 patients and periodontal problems
(gingival inflammation or swelling) were observed
in 5 patients. T'ooth hypersensitivity was observed
in 2patients and vomitting tendency was observed
in 1 patient. Among the 5 patients who showed
periodontal problems,3 patients had periodontal
problems before splint therapy and in 3 patients,
occlusal change was combined,

Distribution of 10 patients with occlusal changes
according to diagnostic classification and extent
of recovery to original occlusion after shortening

Table II. Mean values and standard deviations

of splint wearing time was illustrated in Table
1. 3 patients recovered to original occlusion, 4
patients recovered partially and 3 patients showed
no change, Stage V(DJD : degenerative joint dis-
ease) showed more frequent tendency of occlusal
change and the difference was statistically signifi-
cant(p<0.05).

y Table 1. Distribution of patients according to

sex and diagnostic clagsification.

[ Male Female
IDS. I | 6 7
st. 11 : 1 7
St, J 2 7
St 0 1
| St. v 3 8
| Total 42 1

1.D. : Internal Derangement

St. I : reciprocal clicking or popping.
St. [l : periodic locking

St. Il : locking open / closed lock

St. IV : soft tissue remodeling

St. V : TMJ degenerative joint disease

of subjective assessment and clinical examinat-

ion before and l-month, 3-months and 6-months after splint insertion,

B Before Tx. I-month 3-month g-month | 2-tail probability |
» | Mean S.D. | Mean J 8.D. | Mean 5.D. Mean vS— D. " Before Tx.vs. 6-month
MM | 447 | 311 | 327 | 319 | 264 | 256 | 267 | 266 0.027 %

TN 08¢ | 080 | 066 | 039 | 052 | 045 | 050 | 042 0.074

™ | 131 | L18 | 056 | 057 | 040 | 038 | 039 | 03] 0.000 % * %
| EM 42 | 120 | L0 | o045 | 02 | L4 | 061 | 082 | 00l4%*
Y 027 | 015 | 010 | 037 | 000 | 000 | 000 | 000 0.141

NM | 024 | 037 | 09 | 030 | l2 | 023 | 006 | 024 0.068

Al 176 | 044 | 154 | 055 | 136 | 084 | 139 | 070 0.049 %
| Di | 19 | 067 | 151 | 088 | 120 082 | L33 | 069 0.003 % *
i VAS | 423 | 236 | 276 | 191 | 219 | 150 | 13¢ | 130 0.000 % * *
comf.m/o | 336 | 123 395 |91 | 404 | 81 | 396 | 84 0.020*
max_m/o J as |03 @1 |73 |89 61 |29 |61 | 0589

MM : mandibular movement

TM : TMJ capsule palpation

IM :intraoral jaw muscle palpation

Ai  : Helkimo’s clinical anamnestic index
Di : Helkimo’s clinical dysfunction index
VAS : visual analogue scale

*p<0.05 #%p<0.01 *¥*p<00l
TN : TMJ noise

EM : extraoral jaw muscle palpation

NM : neck muscle palpation

comf. m/o : amount of comfortable mouth opening
max. m/o : amount of maximum mouth opening
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The mean values for the number of tooth con-
tacts during habitual and maximal clenching with
using T-scan were 5.53, 4.95, 5.44, 4.96 and 11.73,
8.24, 7.53, 7.26 each at before and 1-month, 3-
months and 6-months after insertion. The mean
values for the number of teeth in contact calcu-
lated with using Accu-film I were 18.10, 13.44,
10.00, 10.33 each at the same time, The mean values
for the muscle activities of anterior temporal
muscle recorded by EM2 during habitual and
maximal clenching were 78.90, 98.41, 94.95, 100.
76 and 144.00, 146.87, 145.10, 149.11 each at the
same time(Table V),

Correlations between number of tooth contacts
during habitual clenching and maximal clenching,
between number of tooth contacts during maximal
clenching and number of teeth in contact calcu-
lated with using Accu-film [ were very significant
(p<0.001). Correlations between number of tooth
contacts during habitual clenching and number
of teeth in contact calculated with using Accu-
film [I. between total duration of closure during
habitual clenching and maximal clenching were
significant statistically(p<0.01) (Table V),

Table [M. Distribution of patients with occlusal
change according to diagnostic classifi-
cation and extent of recovery to original
occlusion after shortening of splint

wearing time,
2(13)

1(8)

N.C
R
P.R
| N.C
R.
PR
N.C
R.
PR
N.C.
R.
P.R
N.C.
st. vV |R

PR.
Total

df=4 X?=11.00
N.C : No change

R : Recovered to original occlusion
PR : Partially recovered

() : Number of total subjects

o

ID St 1

=~
=

19

0(1)

6(11)

w o wlo o ol m el o C

10(42)

p<0.05

Table V. Mean values and standard deviations of electromyographic assessment and

computerized oclusal analysis of patients with occlusal change.

Before Tx. l-month 3-month 6~month (
Mean | S.D. Mean S.D. ANMean S.D. Mean S. D. ,
THABC 5.53 2.06 1.92 5.44 2.65 4.96 2.47
| THABD 0.21 0.19 0.08 0.23 0.12 0.28 0.10 }
TMXC 11.73 4.16 247 7.53 2.14 7.26 3.75 !
TMXD 0.49 0.26 0.17 0.53 0.24 0.72 0.12
\ EM2M 144.00 35.75 56.13 145.10 47.03 149.11 66.10
EM2H 78.90 33.06 98.41 39.87 94.95 32.72 100.76 38.52
CON 18.10 4.89 13.44 L368 10.00 3.30 10.33 4.24
THABC : Number of tooth contacts recorded by T-scan during habitual clenching.
THABD : Total duration of closure of tooth contact recorded by T-scan during habitual clenching.
TMXC : Number of tooth contacts recorded by T-scan during maximal clenching,
TMXD : Total duration of closure of tooth contact recorded by T-scan during maximal clenching.
EM2M : Muscle activity of ant, temporal m, recorded by EM2 during maximal clenching,
EM2H : Muscle activity of ant, temporal m, recorded by EM2 during habitual clenching,
CON

: Number of teeth in contact calculated with using Accu-film [J.



Table V. Correlation between each variables of electromyographic assessment and computerized occlusal

analysis of patients with occlusal change,

THABC | THABD | TMXC TMXD EM2M EM2H CON
THABC -
THABD | 1918 -
TMXC 5715 1512 -
TMXD 1248 A4968% | 1180 -
EM2M 3790 2726 .3989 1813 -
EM2H .3388 2642 2742 —.0530 8437 ¥ * -
CON 4556 * .1398 5489 %% 0759 .2353 .1288 -

THABC : Number of tooth contacts recorded by T-scan during habitual clenching.
THABD : Total duration of closure of tooth contact recorded by T-scan during habitual clenching.

TMXC : Number of tooth contacts recorded by T-scan during maximal clenching,
TMXD : Total duration of closure of tooth contact recorded by T-scan during maximal clenching.
EM2M : Muscle activity of ant. temporal m, recorded by EM2 during maximal clenching.
EM2H : Muscle activity of ant. temporal m, recorded by EM2 during habitual clenching,
CON : Number of teeth in contact calculated with using Accu-film II.
V. DISCUSSION

Although the effect of occlusal splint is some-
times equivocal, the stabilization splint has been
commonly used in the treatment of functional
disturbances of the masticatory system.

When properly adjusted, occlusal splint provides
a good method of eliminating occlusal interfere-
nces, reducing neuromuscular activity and obta-
ining stable occlusal relationships with uniform
tooth contacts throughout the dental arch,

However, some investigators reported that after
using the occlusal splint, patients with cranioman-
dibular disorders showed adverse effects.

In a study on the influence of occlusal splints
on jaw positon and musculature in patients with
craniomandibular disorders, Kovaleski and De
Boever showed that after using the splint for 1
month, patients with craniomandibular disorders
showed a repositioning of the mandible, which
moved anteriorly and laterally.”

In a study on occlusal changes following use of

soft occlusal splints, Singh and Berry reported that

after using the soft occlusal splint, patients with
craniomandibular disorders showed occlusal changes,
which was expressed as occlusal tooth contact
change, ¥

In a study on subjective and objective evalua-
tion of bruxing patients undergoing short-term
splint therapy, Mejias and Mehta showed that
there was a definite shift in the maxillomandibular
relationship in favour of a more distal position of
the mandible by about 0.5 lmm.*

In a description on clinical and instrumental
functional analysis for diagnosis and treatment
planning : Removable splint therapy, Slavicek
suggested that splint therapy lasting more than
3-months may intrude teeth, change the occlusal
plane and occlusion, alter TMJ function or int-
erfere with muscle programming and proprio
ception.”

In this study, patients with craniomandibular
disorders showed improvement in observable dys-
functional signs and symptoms(Table [I). This
findings agreed with past studies. Also this finding
suggested that the elimination of occlusal interfe-
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rences by treatment with stabilization splint could
reduce the degree of sensory information from
periodontal receptors during functioning, causing
a decrease in masticatory muscle activity and
muscular relaxation,

It was anticipated that use of stabilization
splints will encourage jaw muscles to function
more normally and thus result in altered occlusal
contacts,®™*"

Among the 42 patients, occlusal changes were
observed in 10 patients and periodontal problems
(gingival inflammation or swelling) were observed
in 5 patients. Tooth hypersensitivity was observed
in 2 patients and vomitting tendency was observed
in 1 patient. Among the 5 patients who showed
periodontal problem, 3 patients had periodontal
problems before splint therapy and in 3 patients,
occlusal change was combined.

Distribution of 10 patients with occlusal change
according to diagnostic classification and extent
of recovery to original occlusion after shortening
of splint wearing time was illustrated in Tablelll.
3 patients recovered to original occlusion, 4 pat-
ients recovered partially and 3 patients showed
no change, Stage V(DJD group) showed more
frequent tendency of occlusal change and the di
fference was statistically significant.

Changes of occlusal relationship may be occu-
rred by the changes of TMJ, tooth position,
muscle program and pgoprioception.

Alterations of bony contour, especially in deg-
enerative joint disease (DJD) may produce per-
manent occlusal changes. And the persistent
remodelling of TMJ structures to desired condylar
position (C.R.) during splint therapy can produce
irreversible occlusal situations.

The changes of force distribution between upper
and lower teeth during splint wearing can be
occurred because of the loss of cuspal interlocking
effects. In addition, the balance between intraoral
and extraoral musculature which stabilize the
neutral tooth position may be disturbed in pers-
istent muscle pain disorder such as muscle cont-

racture and may produce undesirable orthodontic

ettects, These changes of tooth position may be
aptto occur in patients with poor periodontal con-
dition. The occlusal interferences and muscle pro-
gram which induce occlusal relationship to centric
occlusion (C.0.) can be changed and involved in
irreversible occlusal changes.

These findings suggested that before use of the
stabilization splint on patients included degenerative
joint disease, the side effect of splint should be
explained to the patients or parents before proce-
eding with routine diagnosis and treatment with
stabilization splint,

Although the effect and side effect of these
patients were studied during 1-month, 3-months
and 6-months treatment period, there was no
control group studied for comparison. And also
other factors(psychologic stress, anxiety, life ch-
anges, etc,) may have accounted for some of the
Therefore. it is difficult
to evaluate the exact effect of stabilization spl-

changes in symptomes.

int therapy. Future studies are needed to evalu-
ate these variables,

V. CONCLUSION

The author evaluated the masticatory system
of 42 patients wearing full arch maxillary stabiliz -
ation splint to treat for craniomandibular disorders,
by means of subjective assessment, clinical exam-
ination, electromyographic assessment and comp-
uterized occlusal analysis, These evaluations were
performed before treatment and 1-month, 3-months

and 6-months after splint insertion.

The obtained results were as follows :

1. Visual analogue scale and Helkimo’s anamnestic
dysfunction index of subjective assessment were
decreased significantly. In clinical examination,
MM mandibular movement), TM(TMJ capsule
palpation), EM (extraoral muscle palpation }, Di
(Helkimo’s clinical dysfunction index) decrea-
sed and amount of comfortable mouth open-
ing increased significantly, There were not a
significant differences in TN (TMJ noise), IM



(intraoral jaw muscle palpation), NM (neck mu-
scle palpation) and amount of maximum mo—
uth opening,

. Among the 42 patients, 10 patients showed
occlusal changes and 5 patients showed period-
ontal problems, Tooth hypersensitivity was
observed in 2 patients and vomitting tendency
was observed in 1 patient,

. Among the 5 patients who showed periodontal
problems, 3 patients had periodontal problem
before splint therapy and in 3 patients,
occlusal change was combined.

. Among the 10 patients who showed occlusal
change, 3 patients recovered to original occlu-
sion, 4 patients recovered partially and 3 pat-
ients showed no change after shortening of
splint wearing time,

. Stage V(DJD group) showed more frequent
tendency of occlusal change and the difference
was statistically significant(p<(0.05).

Jorrelation betweens number of tooth contacts
during habitual clenching and maximal clenching,
between number of tooth contacts during max-
imal clenching and number of teeth in contacts
with using Accu-film 1[I, were very significant
(p<0.001). Correlations between number of tooth
contacts during habitual clenching and number
of teeth in contact with using Accu-film [f
between total duration of closure during habitual
clenching and maximal clehcning were significant
statistically(p < (0.01).
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