oral surgery

oral medicine
oral pathology

with secrions on @ndodontics and dental radiology
Volume 60, Number 2, August, 1985

P PR R pr P LSO Y

R P A T LT

St 90 DR

oral surgery

Editor: . ,

ROBERT B. SHIRA, D.D.S.

School of Dental Medicine, Tufts University
1 Kneeland Street - ' ‘ ,
Boston Massachusetts 02111

Anterior repositioning splint in the treatment
of temporomandibular joints with
reciprocal clicking: Comparison with a
flat occlusal splint and an untreated

control group

Hakan Lundh, D.D.S.,* Per-Lennart Westesson, D.D.S., Ph.D.**
Sigvard Kopp, D.D.S., Ph.D.,* and Bo Tillstrom, B.A., D.D.S.*

Malmd, Sweden

UNIVERSITY OF LUND SCHOOL OF DENTISTRY

The anterior repositioning splint is widely used to treat temporomandibular joints with reciprocal clicking.
This treatment was compared to a flat occlusal splint and to an untreated control group. The anterior
repositioning splint decreased joint pain at rest, during chewing, and during protrusion. Reciprocal clicking
was eliminated and palpatory tenderness of the joint and muscles was reduced. This favorable effect was
of short duration. The majority of the patients reported pain and ciicking and demonstrated tenderness
following removal of the splint after 6 weeks' treatment. The flat occlusal splint decreased joint tenderness
but did not affect clicking or muscle tenderness. In the control group the clicking remained and the
frequency of muscle tenderness increased. The results indicate that temporomandibuiar joints with
reciprocal clicking can be successfully treated by positioning the mandible anteriorly. Since the symptoms
returned when the splint was removed a more permanent change of mandibular position seems necessary.

(ORrAL SURG. OraL MED. ORAL PaTHOL. 60:131-136, 1985)

Splint therapy is widely used to treat patients with
temporomandibular joint disorders."'® The applica-
tion of arthrography'” has led to an improved
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understanding of anterior disk displacement as 2
frequent cause of temporomandibular joint pain and
dysfunction, although little is known about the prev-
alence of disk displacement in asymptomatic per-

sons.
Anterior disk displacement has been classified
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Table I. Age and gender disiribution of seventy
patients

Age group .

(yr} Muale Female Total
10-19 3 12 15
20-29 8 1 19
30-39 5 15 20
40-49 4 5 9
50-59 1 3 4
60-69 1 2 3
Median age 30.5 29.5 30.0

functionally as displacement with or without reduc-
tion.'" Displacement with reduction is clinically char-
acterized by reciprocal clickings.!!"> 151821 To treat

this disorder, Farrar*? suggested the use of a splint -

that positioned the mandible anteriorly in order to
maintain the disk in a normal relationship to the
condyle. This method of freatment has been widely
adopted™* but, as pointed out by Dolwick and
Riggs”® and Clark,”? the literature offers only
theoretic assumptions regarding its effectiveness and
no systematic evaluations are available.

The aim of this prospective study was therefore to
evaluate the effect of an anterior repositioning splint
in the treatment of patients with reciprocal temporo-
mandibular joint clicking. The results were com-
pared to those obtained with a flat occlusal splint and
with no treatment.

PATIENTS

From January, 1982, to ‘March, 1984, 1,704
patients were referred to the Department of Sto-
matognathic  Physiology, Unive‘rsity of Lund,
because of pain and dysfunction of the masticatory
system. Every third patient (568 patients) was select-

ed and given an appointment for a clinical examina-

tion. Forty-three patients did not appear at the clinic;
and 525 were examined. Unilateral or bilateral
reciprocal clicking, defined as clicking during open-
ing and closing,® was noted in 88 of the 525 patients
(17%).-In 78 patients the reciprocal clicking could be
eliminated by beginning mandibular movements
from a position anterior to the intercuspal position
(centric occlusion) but not as far anterior as an
edge-to-edge incisal position. In the remaining 10
patients, reciprocal clicking could not be eliminated
unless mandibular movements started from a posi-
tion anterior to the edge-to-edge incisal position.
These 10 patients, as well as another 8 patients who
were unwilling to participate in the study,” were
_excluded. The study is therefore based on 70
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patients. An informed verbal consent to participate

in the study was obtained from all patients. Age and

sex distributions are shown in Table I.

METHODS

- The patients were randomly assigned to one of the -

groups, to be treated with an anterior repositioring

splint or with a flat occlusal splint or to serve as a

control group without treatment. , o

The. patients in all three groups were informed
about the-basic anatomy and function of the tempo-
romandibular joint, mechanisms of clicking, and
possible causes of pain. All patients were advised to
rest the joint and to avoid hard and tough food.
Anterior repositioning splint

The disk was recaptured by having the patient
open the mqﬁth until clicking occurred and then to
close into such an anterior position that the closing
click did not occur. Attempts were made to select a
position as far posterior as possible but still prevent a
closing click. An' anterior repositioning splint,
designed to keep the mandible in the anterior .poéi)-
tion and thereby eliminate the reciprocal clicking,
was then placed on the maxillary teeth.? This
anterior position was maintained throngh inclines on
the splint which allowed the mandibular teeth. to
occlude with the splint only in the anteri_o_r position
(Fig. 1). Any attempt to move the mandible posteri-
orly resulted in an increase of the vertical dimension
through these inclines. Thus, the disk was kept in the
reduced position. The anterior repositioning splint
was used 24 hours a day for 6 weeks; then its uée was
gradually reduced during the following 2 weeks,
being first removed for 2 hours between meals and
then successively for longer periods.

Fl’ai occlusal splint

A flat occlusal maxillary splint (Fig. 2), as
d‘esigned. by Posselt,’ was used. The flat occlusal
splint was adjusted to maximal occlusal contact in
centric relation and centric occlusion; to group con-
;aci.iri laterotrusion, and to anterior guidance on
protrusion. The design of the flat occlusal splint
allowed all mandibular movements from centric
relation to be performed smoothly without deflecting
tooth contacts. The flat occlusal splint was used at
nighttime only™ for 6 weeks, and then its use was
gradually decreased during the following 2 weeks.

Control group

The patients in this group did not receive any
treatment.
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Table Il. Distribution (number of patients) of clinical
findings before treatment and at follow-up after 6,
17, and 52 weeks in three treatment groups (n=170
patients)

Treatment groups
Anterior Flat
repositioning | occlusal | Control
splint splint group
Clinical findings (n=24) (n=23) | (n=23)
Reciprocal clicking
Before treatment 24 23 23
After 6 weeks 2 23 21
After 17 weeks 19% 21 23%
After 52 weeks 19 22% 21%
Palpatory tenderness
laterally over the joint
Before treatment 9 9 9
After 6 weeks 2 2 i1
After 17 weeks 7 5 8
After 52 weeks 7 6 13
Palpatory tenderness of
lateral pterygoid muscle
Before treatment 17 14 20
After 6 weeks 8 13 19
 After 17 weeks 13 14 18
After 52 weeks 15 12 19
Palpatory tenderness of !
insertion of temporal muscic
Before treatment 19 15 19
Aftler 6 weeks ) 7 12 AR
After 17 weeks 12 12 17
After 52 weeks 1 9 19
Palpatory tenderness of
superficial masseter muscle
Before treatment 9 8 8
After 6 weeks 4 5 16
After 17 weeks 8 8 12
After 32 wecks 9 6 18

*One of these patients demonstrated limitation of opening and deviation to
the affected side.
+Four of these paticnts demonstrated limitation of opening and deviation to
the affected side.

Clinical recordings

Reciprocal clicking was recorded by stethoscope.
Palpatory tenderness of the joint and masticatory
muscles were recorded as described by Krogh-Poul-
sen.’! Pain at rest, during chewing, and during
protrusion was recorded by the patient by marking
on 10-cm visual analog scales. The distance from the
end of the scale to the patient’s mark was then
measured to the nearest centimeter.

Recordings were made before treatment and after
6, 17, and 52 weeks. The before-treatment recordings
were compared to those made at the follow-up
examinations. In 12 patients with bilateral symp-
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Fig. 1. Anterior repositioning splint. (Redrawn from
Farrar: J Prosthet Dent 28: 629-636, 1972.)

Fig. 2. Flat occlusal splint.

toms, the recordings from the initially most painful
side were used for analysis.

Statistical methods

The statistical methods used were Fisher’s exact
test for assessing if observed frequencies significantly
differed from - those expected and Wilcoxon’s
matched-pairs signed-ranks test for comparison of
paired variables. The levels of statistical significance
were based on two-tailed tests.

RESULTS
Anterior repositioning splint (24 patients)

When the anterior repositioning splint was initial-
ly inserted, reciprocal clicking was eliminated in all
patients. During the first 6 weeks of treatment
clicking reappeared in two patients, in spite of
cantinuous use of the splint. When we compared the
recordings on visual analog scales before treatment
and at the 6-week follow-up, we found that pain at
rest (p < 0.001), pain during chewing (p < 0.001),
and pain during protrusion (p < 0.005) were signifi-
cantly reduced.

The clinical examination showed that palpatory
tenderness was less frequent at the 6-week follow-up
than before treatment laterally over the temporo-
mandibular joint (p < 0.04), in the lateral pterygoid
muscle (p < 0.02), and in the insertion of the tempo-
ral muscle (p < 0.002) (Table II).

After 17 weeks (11 weeks without the anterior
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