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Interocclusal appliance effect on clinical findings and disc

location in internal derangement
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Abstract

Aim: Improvement of clinical signs like pain and mandibular movements' restriction with capturing the
natural disc location are among the main purpose of occlusal appliance therapy for the patients affected
by internal derangement. The aim of this investigation was to determine the disc location and clinical
findings in intenal derangement patients, treated by an interocclusal appliance.

Materials and Methods: A total of 15 patients affected by internal derangement were selected on the
basis of defined including and excluding criteria for treatment using a maxillary stabilization appliance.
Patients were under detailed assessment in three occasions of before treatment, two and six months after
the treatment. This was to determine the disc location in magnetic resonance imaging view and the effect
of appliance on clinical findings like joint pain and mandibular movements restrictions. Descnptive
statistical analysis and Friedman nonparametric test were used to analysc the data (SPSS Ver. 12.0)
Results: Improvements in clinical findings were observed in all (100%) patients after 2 months from the
beginning of treatment and continued to be at 60% rate at the end of treatment. This improvement was
found to be statistically significant when compared to other trcatment sequences (P<0.001). Disc shape
remained unchanged after treatment (23 in normal condition and 7 deformed). In open position, 11 joints
were diagnosed as normal, 7 joints with disc dislocation and reduction, 12 joints without reduction before
and after treatment while only one joint was added to normal group from the dislocated discs groups with
reduction. Statistical analysis did not show any significant difference between disc location before and
after treatment.

Conclusion: Stabilization appliance improves clinical findings without disc recapturing. Continuous use
of the appliance until six months increase, the treatment success ratc in comparison to 2 months use (110
2006;1:145-53).
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nternal derangement is a typec of TMI
disorder associated with a dysfunctional
condyle — disk complex. ' It is commonly
associated  with  anterior and  medial
displacement or dislocation of the disc. It may
be associated with clinical sounds, catch
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and / or lock during jaw movements, lumtan_o:\
of jaw movements and cven occasionally \?;)tll
pai}x.: Dislocation 1s categorized as reversibic

with recaptunng or reduction of thc d!sc and
two in internal

- eversible  without  the :
:ir;i;::\c]r:cm disorder.*® History with a precise
c]inic:al examination of patients remain as gold
standards for differential diagnosivs9 of patients
with internal derangement yet.” However,
clinical examination of lcmporomandibule_xr
joint has been supplemented by magmltc}lg
resonance imaging in the past 2 decades. ™
This diagnostic modality has the distinct
advantage of depicting both soft and hard tissue,
thus a clinical diagnosis of anterior disc
dislocation can be confirmed easily.”"
Reversible type pf treatment strategies are
performed due to the severity of signs and
symptoms in patients requiring treatment and
multifactorial etiology of the disorder. One of
the most common approaches in this field is
performed by the fabrication of an interocclusal
acrylic appliance."*" Elimination or reduction
of joint symptoms (pain, restriction of
mandibular movements) and re-cstablishment of
a nommal condyle-disc relationship are
considered as two important criterias for
selection the type of interocclusal appliances.
Centric or stabilizing appliances and anterior
positioning types are the most commonly used
appliances. Several studies have reported
varying degrees of success when using these
appliances. While some reports suggest that
antenior positioning appliance could be more
efﬁcic;nt in releaving the joint symptoms that
resulting in normal condyle disc relationship.'*?’
Stabilization appliances are recommended as the
first  weatment option in the internal
dcra.ngcmcnl cases in the fear of any permanent
s of s s caing o
that normal rrlclatio;;hl's 31?0 bCllCVC(_i, hf)wevcr,
attainable in dislocated jo; Sqndy! disc is never
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Prosthodontics Department, Shahced Beheshy;
Dental School, Techran — Iran were sclected ang
assigned for this investigation. They were thep
further assessed by a set inclusion criteria. These
criterias include paticnts with intracapsular pain
depicted differential diagnosis of manipulation
test of Okeson without pain rise in jaw
protrusion against resistance with unilateral
separator (3) in addition to a minimum 3 of the
following 4 criteria:

1. History of joint sound or catching

2. A sudden restriction of jaw opening (less than
35 mm of maximum opening without assistance
of dentist).

3. Restriction of eccentric movement to the
contralateral side (normal range of 7 mm).

4, Deflection of jaw in protrusive movement.
Exclusion criteria were, in the other hand,
masticatory muscle disorders alone, growth
disorders, inflammatory disorders of TMI,
chronic mandibular hypomobility, structural
incompatibility of the articular surfaces.

The project was formally approved by review
board of the Shaheed Beheshti Dental Research
Center's for all subjects. History taking and
clinical examinations were performed by
assessment of the joints and muscles, manual
inspection of joint sounds and pain, restriction,
deviation and deflection based on Okeson and
Dwarkin.> Data was recorded from every
clinical evaluation made by the operator and 2
independent investigators who have been
calibrated before for this purpose. In order to
record the form and location of the disc, and
condyle disc relationship, a serics of preliminary
sagital magnetic resonance images Were
acquired in open and close mouth positions for
each joint before splint insertion. Scans Were
performed in T1 weighted protocol in clos¢ and
open mouth positions stabilized by a mechanical
hand made mouth opener to reduce bl_Uf_Wd
images in MRI, (Gyroscan ACS-NT- Phillips.
Netherlands). .
Magnetic resonance imaging (sagital oblique)
parameters included: -
TE 20 (ms), TR 480 (ms), Matrix field of Vie¥
140 (mm), slice thickness 3 (mm), acquisiti?
time 7.3 (min). 0
MRI evaluation was performed and Flala “'_ W
then recorded in the forms papers without am

Scanned with CamScanner



147 Iranian Journal of Orthodontics

information from clinical examination in double
blind sequence.

Disc location in closed position was classified as
normal, anterior or posterior which is based on
the position of posterior band of disc to head of
condyle. In this regard, when the thickest part of
posterior band of the disc was located between
12 and 1 o'clock, this was recorded as normal
position, otherwise, it was considered as anterior
or posterior location. In open position in anterior
or posterior dislocated disc in close mouth
position, if condyles bypass the thickest part of
the disc in maximum opening, disc dislocation
was diagnosed with reduction while otherwise
disc dislocation without reduction was verified
for each joint (Figs 1-3). Disc shape was also
evaluated in closed mouth position, and normal
shape was described biconcave lens-like
configuration.*

Based on the above mentioned criteria, 15
patients (14 females and 1 male) were allocated
for this study.

Stabilization appliance was fabricated with
defined criteria for all patients ** using a heat
processed acrylic resin (Meliodent, Heraous,
Kulzer, UK) (Fig. 4). Patients were advised to
use their appliances 24 hours a day with the
exception of meal times.”® First follow up visit
was monitoring at 2 weeks for assessing the
correct use of appliance. Patients were reviewed
at 2 and 6 months subsequently. Individuals
were requested to report any problem or
complication encountered.

Improvements in subjective and objective
criteria (pain, restriction) were recorded as the

Mahshid, Zamirri, Eflali, Varshosaz, Ansari,

In addition, an occlusal adjustment of appliznce
was also performed if necessary, Reduction of
joint pain, chronic pain and improvement of
restriction  of mandibular movements  were
considered as success criteria at this sequence of
treatment. Joint pain assessed by clinical
palpation of lateral pole and posterior
attachment (criteria between 0 and 3, 0 without
pain, 1 mild, 2 moderate and 3 severe).
Improvement of the degree of chronic pain was
cvaluated through the classification criteria
between0 (best) and4 (worst) defined earlier.’
Those patients who demonstrate worsening of
their sings and symptoms after 2 month review
deserved anterior positioning appliance and new
magnetic resonance imaging, while the use of
appliance was continued for those who felt
improvements until the end of treatment
program (6 months).

Recordings were repeated at 6 months recall
(end of treatment) in order to enable a
comparison of the two steps of assessment.
Magnetic resonance imaging for all patients was
also conducted at the end of treatment.

Criteria for treatment success at 6 months
evaluations were observed in comparison to 2
months regimen program including complete
climination or reduction of pain and complete
submission or improvement of restriction duning
opening and eccentric movement in 6 months
sequence.

Descriptive statistical analysis and Friedman
nonparametric test were used to analyze the data
with the significance level of < 0.05.

Sc 3 Scé6
SE/M SE/M
SL 4 SL3
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Fig. 1 - MRI sagittal view of condyle-disc complex in closed (left) and open position (Right) at normal status
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Fig. 5-Distribution of the degree of pain from palpation of right (R) and left (L) lateral pole at 3 time sequences assessed before

and after treatment

RESULTS

From the total of 15 patients 14 were female
with only 1 male. The average age of patients
was 31.07 with a range of 18 to 53 years. Degree
of chronic pain, showed dramatic decrease at 3
times sequences (P<0.001). This value was 3
before treatment which reduced to 1.83 and 1.2
in 2 and 6 months respectively. Distribution of
the degree of pain from palpation at right and
left lateral pole showed also significant
differences before and after treatment (P<0.001),
(Fig. 2,3). Distribution of the degree of pain
from palpation at right and left posterior
attachment region was found to be improved
with a statistically significant difference when
compared to other treatment sequences
(P<0.001), (Fig 4,5)

Significant differences were also found between
the level of maximum mouth opening without
assistance and eccentric mandibular movements
in all 3 times observations of before treatment, 2
and 6 month after treatments (P<0.001).

The disc location in sagittal view with closed
mouth position did not show any significant
difference (P>0.05). The disc shape, however,
remained unchanged after treatment (23 cases
normal and 7 cases deformed). In open position,
further assessments showed that 11 joints as
being normal, 7 joints with disc dislocation and
reduction. This was while 12 joints were without
reduction, Only one single case was late shified

to normal joint group from original joint with
disc dislocation and reduction group. Statistical
analysis didn't reveal any significant difference
in disc location before and after the treatment, in
these groups. Results of initial assessment also
showed that 7 patients had deflection to the right
and the same number to the left with 1 of the
patients having deviation to the right during
mouth opening prior to the treatment. This rate
remained unchanged after 2 and 6 months follow
up. Seven patients, however, still represented the
right deflection, while 5 patients had left side
deflection and 2 patients had right side deviation
with only 1 patient having left side deviation.

DISCUSSION

Based on the results of the present study, a
surprising  100% success rate was observed
following 2 month appliance use with 60%
success rate in comparison to the 2 month
treatment outcome. Since a well defined
inclusion criteria was used precisely in the
current investigation, all selected patients were
considered as having internal derangement.
Differential diagnosis helps to fulfill this
purpose in association to the MRI evaluation of
reducible and non reducible disc which increases
this precision. Improvement of clinical outcome
(pain, range of mandibular movement) was
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There was no significant cffect on joint sounds
except in mouth opening, (left side) (P<0.05) on
2 month treatment sequence. Sustained and
retained joint sounds have already been reported
similar to result of current study. »'***4¢!
Relief of asymptomatic joint sounds should not
be considered as a success criteria because
presence of joint sounds after treatment (splint
therapy) could effect on the treatment outcome
by reducing evaluation scores. >
R_csistance of joint sounds would suggest that
discal ligament do not tighten or shorten during
the adaptation process of treatment.’ The
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inflammatory adhesion of displaced g;
morphological changes.’!

No deterioration was detected ip signs 1
symptoms after 2 month recall. Therefore, 5,
of the patients received any anterior posit;om:c
appliance. Earlier long term studies haye also
revealed that anterior positioning appliances are
not as effective as once thought for joint
dysfunction and recapturing the disc. *75¢ 4
even their continuous use could cayse
consequences including dental instability 2%
Shmitter reported stabilization splints to be
more effective than distraction splints for
improvement of pain and limitation of
mandibular movements particularly prior to
surgical treatment of anterior disc displacement
without reduction.”® As few other studies have
also reported the disc dislocation is seen even in
asymptomatic patients.5 %62 It should also needed
to be considered that there are other responsible
factors in producing pain and dysfunction
independent of the disc dislocation.”™* No
correlation was observed between clinical
remission of symptoms and  positive
radiographic findings of the current study. Even
if the first purpose of appliance therapy is
considered as the reduction of pain and
dysfunction in internal derangement cascs then
current findings could support suggestions
about the priority of stabilization appliances
usage before invasive and jrreversible
therapy.'5229:3864

Since the return of symptoms must be evalu!
in long — term bases, well defined clinical trials
with standardized criteria are needed for patient
selection and outcome evaluations which shov
be considered as the intention of the full®
research.

SC and g

ated

CONCLUSION -
Stabilization ~ appliances could ct dise
symptoms of internal derangement “’“h?;'lc D
recapturing. These appliances as a rever 5110n51r3‘5
conservative type of trcatment en oblems:
significant effect on clinical P! Lonths:
Continuous use of appliance .for t:emon“‘s
improves symptoms in compansof 2

use.
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