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Splint in Regressive Condyle Resorption Patients
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INTRODUCTION

The key role of normal temporomandibuar
joint(TMI) function depends on the active role of the
articular disc in maintaining joint stability, and a
friction-free, noise-free, and pain-free condition
throughout all movement of mandible.” If normal
TMI functions are altered by acute macrotrauma,
chronic microtrauma, or developmental and acquired
defect, it induces a pathologic change in TMJ.” The
symptoms of pathologic change in TMJ are clicking
sounds, pain, muscle tenderness, and mouth opening
limitation, all of which are considered to be
charactetistics of an internal derangement (ID) of the
T™MJ.Y ID is often induces for regressive change,
frequently of traumatic origin, and it is often
responsible for secondary change in occlusion, facial
deformity, or both.*” In orthodontics today,
orthodontic treatment of TMD patients is still a very
difficult and controversial theme.

Various researches have reported that the
incidence of TMD may vary from 25% to 50%,
according to the particular study.” For diagnosis of
TMD, using a magnetic resonance imaging (MRI)
and computerized tomogram (CT) allows for easy

determination and to reassess the treatment result.”
Especially, CT is useful to monitor the regressive
bony change in TMJ.

Rapid regressive change in the TMJ commonly
leads to the disc derangement and the loss of
vertical dimension. In contrast, no clinical signs
may appear as a result of compensatory occlusal
change in slow progressive joint alteration.”
Without prudential consideration of preexisting TMJ
changes, subsequent orthodontic treaiments result in
some therapeutic failures and clinical relapse.g) The
general concept of treatment in regressive condyle
change consists of 2 phase therapy.lo) Phase 1
therapy is interested in symptomatic and functional
improvement in TMJ, such as splint therapy,
pharmacologic therapy, and psychologic therapy.
Phase II therapy, including orthodontic treatment, is
generally irreversible dental procedures, but stable
sustain condyle position after phase I therapy is
difficult during orthodontic treatments without a
splint. This article reports the occlusal splint
combined orthodontic treatment in regressive
condyle resorption patients to avoid excessive joint
loading and to sustain stable mandibular position
after phase I therapy.
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Case 1

The patient was a man, 18 years 5 months old,
who had a orthodontic treatment experience to relief
anterior crowding with 4 bicuspid extraction
therapies for 20 months. At dedonding time, his
facial profile was esthetic and TMD symptoms had
not appeared.

After debonding 1 year later, he reported a mouth
opening limitation, joint sound, and left deviated
positioning of mandible could make the mouth
open. He made a joint sound by a peculiar
intentional mandibular movement during orthodontic

treatment and retention period. However, his centric
occlusion was good(Fig. 1-A). CT showed a
subcondylar cyst at the medial-superior pole of the
left T™MJ (Fig. 2-A, B). From those examinations,
this patient was diagnosed as ID of TMJ with a
subcondylar cyst. We had a 2 phase treatment plan,
as follows;
*Phase 1: the occlusal splint therapy to improve
mouth opening
*Phase 2: the occlusal splint combined with
orthodontic treatment to maintain condylar position
and to correct occlusion after phase 1 therapy.
The anterior repositioning splint(ARS) was the

D

Fig. 1. Treatment sequence of orthodontic approach combined with occlusal splint in case 1

A: Before splint therapy

B: ARS used to control pain and to relieve mouth opening limitation
C: En mass retraction of lower dentition while condyle position was guided by the splint

D: Debonding stage
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Fig. 2. CT showed that the size of subcondylar cyst at left condyle was not increased.

A-B: Pretreatment
C-D: Posttreatment

A B

Fig. 8. Pretreatment photograph in case 2
A Anterior crowding in the both arch
B: The condyle resorption at left side was showed in CT view
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initial therapy for pain control and to improve
mouth opening limitation(Fig. 1-B). It was
converted to centric repositioning splint(CRS) as the
TMD symptoms improved. We recommended for
the patient to always wear the splint to maintain the
improved condyle position and to decrease the load
to the TMJ. Four months after splint therapy, the
mouth opening limitation and TMIJ pain
disappeared. Then, orthodontic treatment with
miniscrews and multibrackets was initiated. One

C

Fig. 4. MRI finding of pretreatment in case 2

miniscrew(6mm, ®Jeil, Korea) was inserted
between #36 and #37, the other was between #45
and #46 (Fig. 1-C). The purpose of the screws was
for anchorage to pull back lower dentition without
effecting condyle position. After en mass retraction
of lower dentition was accomplished, we removed
the splint for occlusal settling. He had a very low
grade sound on the left TMJ, but pain and mouth
opening limitation hadn’t reoccurred during
orthodontic treatment (Fig. 1-D) and CT showed no

A Anterior disc displacement at mouth closing condition of right TMJ

B: Anterior disc displacement at mouth closing condition of left TMJ
C: Disc reduction at opening condition of right TMJ
D: Anterior disc displacement at mouth opening condition of left TMJ
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enlarged configuration of subcondylar cyst at the
debonding stage (Fig. 2-C,D). The total retreatment
time was 14 months (Fig. 3).

Case ?

This patient was a woman, 16 years 3 months
old, who had a predental history of TMD treatment
for 2 months in department of oral medicine before
orthodontic treatment. She had anterior crowding on
the both dentition(Fig. 3-A), teeth #16 was decayed
and the dental midline wasn’t a coincidence. In a

clinical exam, the mouth opening path was a jerk
shape. The maximum opening position was deviated
to the left side, and clicking sound and pain on both
TMJ were observed. And CT showed severe
resorption at the left condyle (Fig. 3-B). MRI
showed that the pattern of ID was anterior disc
displacement with reduction at right TMJ and
without reduction at left TMJ (Fig. 4). From those
examinations, she was diagnosed with skeletodental
dysplasia with severe condyle resorption. We had
the same treatment plan as case 1;

D

Fig. 5. Treatment sequence of orthodontic approach combined with occlusal splint in case 2

A Centric repositioning splint therapy

B: ARS used to recapture disc and initation orthodontic treatment with #14,24 34 44

extragction

C: Removed ARS during finishing stage

D: Debonding stage
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*Phase 1: the occlusal splint therapy to repose both
condyle

*Phase 2: the orthodontic treatment combining
occlusal splint with teeth #14, 24 , 34, 44
extractions

C

Fig. 6. MRI finding of posttreatment in case 2

The initial splint was a CRS and we
recommended full time wear of the splint (Fig.
5-A). After wearing the CRS, the mouth opening
path was straight but a left deviation pattern
remained during maximum opening, and an anterior

A: Normal position of disc at mouth closing condition of right TMJ
B: Normal position of disc at mouth closing condition of left TMJ
C: Normal position of disc at opening condition of right TMJ

D: Normal position of disc at mouth opening condition of left TMJ
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open bite had increase . At 6 months after the splint
therapy, orthodontic treatment combined with
anterior repositioning splint was initiated as the disc
recapture position achieved and the amount of
anterior open bite was stabilized (Fig. 5-B). We
recommended wearing a night splint during tooth
-movement. The splint was modified to retract upper
canines and to align upper incisor . After verified
the stable condyle position at the finishing stage,
the occlusal splint was removed for occlusal settling
(Fig. 5-C). At debonding time, molar relation was
Angle’s class I, occlusion was harmonized with
condyle position and no TMD symptoms had
occurred (Fig. 5-D). After debonding, MRI showed
the position of both discs were reduction at closing
and opening condition. (Fig. 6). Total treatment
time was 20 months.

DISCUSSION

The normal function of TMJ is an important
consideration factor to orthodontists. With TMIJ
relates, the treatment goals of orthodontics maintain
a stable position of mandibualr condyle, to
rehabilitate condyle-disc position and to maintain
healthy condition of the ™I

A

Fig. 7. Modification of CRS
A Tripod type B: Bipod type

An unstable position of condyle in TMJ by
occlusal change, stress, and trauma progressed to
TMD, which was symptomatic or asymptomatic.m
For definite diagnosis and to find a stage of TMD,
radiographic examinations including MRI or CT and
clinical examination were done. According to
various causes of TMD, however, the criteria for
evaluating a successful treatment remained unclear
to the clinician. Also a given treatment may be
effective for some signs and symptoms, but not
effective for others.

The characteristics of chronic stage TMD were
that the subjective symptoms were more asympto-
matic and the objective signs were degenerative
13,14)

change. Although pain symptoms were
eliminated during phase 1 therapy in a degenerative
condyle condition, the clicking sound and mouth
opening deviation returned after discontinuation of

splint. "

Furthermore, the destructed condyle was not
transformed to its original shape,g) Therefore there
were some questions to treat in regressive condyle
patients, i.e .which was the best treatment modality?,
what was an effective treatment forcondyle-
discrelocation?, and how can we maintain the
Actually, the

clinician had chosen the conservative and

relocatedcondyle-discrelation?.
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combination therapy rather than their reversible and
single therapy for regressive TMD treatment,'”

In these case reports, we focused on getting stable
mandible positioning and to avoid eccentric joint
loading before and during orthodontic treatment by
continuing an application splint. Many researchers
report that a splint has the effects of altering joint
loading, joint stability, and muscle function."”"” And
biologically, it effects condyle remodeling with
increasing aggrecan synthesis.”” We used ARS when
a TMD patient had mouth opening limitation, and
used CRS for the stabilization of mandibular condyle
when the patient had shown an irregular mouth
opening path. When teeth movement was needed,
full coverage CRS was modified with a bipod and
tripod type during orthodontic treatment (Fig. 7).
After a therapeutically derived position was made,
the phase II therapy initiated. Any causative factors
that might perpetuate the symptoms should be
eliminated during phase I therapy, if possible. We
recommended wearing a splint at nighttime during
phase 1I therapy for occlusal settling. At finishing
time, the splint was taken away from the dentition
for occlusal detailing. A long term follow check,
however, is needed for verification of condyle
stability and condyle remodeling during retention
time.

CONCLUSION

It is important for orthodontic treatment to avoid
harmful joint loading and to improve muscle
function in regressive condyle changed patients. An
orthodontic treatment combined with occlusal splint
is considered one mode to achieve those treatment
objectives in relation to TMJ health.
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