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CASEREPORT

Anterior Repositioning Appliance for Relief
of TMD in Conjunction with Definitive

Orthodontic Treatment
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emporomandibular dysfunction
is a common issue, affecting
as much as 33% of the popula-
tion.! Although the etiology of TMD
is complex, one major cause is trau-
ma, which can result in muscle pain,
TMJ pain, and intracapsular chang-
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es. Trauma can predispose a pa-
tient to the development of disc
displacements; stretching of the
ligaments supporting the TMJ; or
formation of irregularities within the
condyle, fossa, or disc, leading to
catching movements.2

An anterior repositioning appliance is often
used for the treatment of disc displacement with
reduction. The patient can wear the device only at

KRAVITZ KEYS

&= An orthotic is a TMD appliance used by some
orthodontists and dentists to open and advance
the mandible by a precise amount, with the aim
of relaxing the muscles of mastication and thus
reseating a displaced TMJ disc.

&= In this case report, the authors progressively
equilibrate the orthotic and extrude the premo-
lars to the newly established vertical dimension
before discontinuing the appliance.
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Fig. 1 31-year-old female patient with previous TMD treatment, Class | oc-
clusion, Class Il skeletal relationship, canted occlusal plane, lower Bolton

discrepancy, and 45mm maximum TMJ opening before treatment (continued
on next page).
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Fig. 1 (cont.) 31-year-old female pa-
tient with previous TMD treatment,
Class | occlusion, Class Il skeletal
relationship, canted occlusal plane,
lower Bolton discrepancy, and 45mm
maximum TMJ opening before treat-
ment.

night to begin; as symptoms resolve, the patient
can gradually reduce appliance wear. If symptoms
persist, the patient may need to wear the appliance
for a longer period, since the adaptive process of
the TMJ complex may take two to three months.
Another reason for persistent symptoms is a lack
of stability within the joint. In such a case, the bite
will need to be constructed around a stable occlu-
sion achieved through definitive orthodontics or
prosthodontics.

This case report describes the application of
an anterior repositioning appliance in conjunction
with definitive orthodontic treatment using Class
III elastics.
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Diagnosis and Treatment Planning

A 3l-year-old female presented with the chief
complaints of TMD symptoms and a changing bite
(Fig. 1). Her dental history included treatment for
trauma-induced TMD at age 8 (with an intraoral
neuromuscular device) and again at age 15. The
patient stated that her right condyle was a source
of pain due to a physical blow to the right side of
her face in 1992. She had begun having migraines
with photopia and nausea shortly after the incident.
The migraines varied in intensity and frequency,
with a peak occurrence of three times per day and
an intensity as high as 10 out of 10 on the pain
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scale. The migraines eventually became milder (1
out of 10), and the patient identified caffeine as a
trigger. Her physician had prescribed beta blockers,
which were unsuccessful, and Topamax,* which
produced negative side effects.

Clinical examination found a slightly convex
profile with a fuller right side of the face and asym-
metrical commissures (lower on the right). The
lower facial third was long, and a dental cant was
evident; the chin was positioned slightly to the left
of the midsagittal plane. The patient had a Class I
occlusion with 2-3mm of crowding in the maxil-
lary arch, 4-5mm of crowding in the mandibular
arch, and a canted occlusal plane. The overbite and
overjet were normal. A Bolton discrepancy was
attributable to excessive tooth size in the mandib-
ular arch. The TMJ complex showed a maximum
opening of 45mm with a 10mm range of protru-
sive, left lateral, and right lateral movements. The
right and left external pterygoid muscles were ten-
der on palpation; the left condyle clicked on later-
al movements, while the right clicked on opening.

Cephalometric analysis indicated a Class II
skeletal relationship, due to a slightly retrognathic
mandible, and a steep mandibular plane. The pano-
ramic radiograph showed parallel roots, previous-
ly extracted third molars, and a short ramus on the
left side. The right TMJ evidenced remodeling
with a posterosuperior loss of volume, thin joint
space, posteriorly positioned condyle, and flattened
eminence. The left TMJ exhibited inactive degen-
erative joint disease with a posterosuperior loss of
volume, thin joint space, posteriorly positioned and
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small condyle, flattened eminence, and anterior
osteophyte.

The patient was no longer taking the mi-
graine medications, but her headaches had again
increased in intensity and were occurring daily
upon waking. Nortrel** taken as a contraceptive
was her only current prescription. The medical
history showed allergies to penicillin and copper;
subjective surgical history included a reduction of
turbinates, removal of bone spurs on the ethmoid-
al plate, and correction of a deviated septum.

The treatment objectives were to resolve the
TMD (clicking and instability) and the posteriorly
displaced condyles, relieve the pain and muscle
soreness, eliminate the dental crowding, and main-
tain a Class I occlusion while correcting the Bolton
discrepancy.

Three treatment options were suggested: an
anterior repositioning appliance followed by ortho-
dontic treatment, comprehensive orthodontic treat-
ment with heavy interproximal reduction (IPR),
and comprehensive orthodontic treatment after
extraction of a lower incisor. The patient accepted
the first option.

Treatment Progress

To construct the anterior repositioning appli-
ance, impressions and facebow records were taken,
and a bite registration was made in centric relation
with wax and blue mousse. The casts were mount-
ed on an articulator, and an occlusal stent was fab-
ricated on the mandibular cast.

Fig. 2 A. Anterior repositioning ap-
| pliance on delivery. B. Acrylic added
to occlusal surface and allowed to set
in centric relation.
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The patient returned for delivery of the or-
thotic (Fig. 2). Acrylic was added to the occlusal
surface and allowed to set in centric relation, using
the bilateral manual manipulation technique.* The
stent was adjusted to slightly reduce the vertical
dimension of occlusion (Fig. 3).

On each subsequent visit, the mandible was
moved anteriorly until the condyle reduced. If this
occurred earlier than on the previous visit, a new
bite was taken, and the appliance was equilibrated
again. In this manner, the condyle-disc relationship
was “walked back” into the fossa, guiding the

*Registered trademark of Janssen Pharmaceuticals, Inc., Meridian,
CO; www.topamax.com.
**Teva Pharmaceuticals USA, Inc., Parsippany, NJ; www.tevausa.

com.

teeth into maximum intercuspation while stabiliz-
ing the joint.

Over the first eight weeks of wearing the ap-
pliance 24 hours per day, the patient experienced
areduction in pain and headaches (both frequency
and severity), and she reported no clicking or pop-
ping (Fig. 4). Our recommendation to wear the
orthotic another eight weeks for stability was de-
clined due to time constraints.

Orthodontic treatment was then initiated by
bonding the maxillary arch. The archwire se-
quence progressed to .018" stainless steel over
three months, and the lower first molars were al-
lowed to erupt vertically into the occlusion (Fig.
5). Four weeks later, the orthotic was cut off dis-
tal to the second premolars, and elastics were

Fig. 3 A. Stent adjusted to slightly
reduce vertical dimension of occlu-
sion. B. Posterior stops used to verify
vertical dimension.

Fig. 4 Adjusted appliance worn for eight weeks.
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prescribed from the upper to lower first molars
while the patient wore the orthotic continuously.

After two more months, the orthotic was cut
off distal to the canines, and the lower first and
second premolars were bonded to enable their ver-
tical eruption (Fig. 6).

Another three weeks later, a full archwire
was inserted, with comfort tubing in the anterior
region, and Class III vertical elastics were worn
while the patient maintained orthotic wear from
canine to canine (Fig. 7). Eight weeks later, Class
III sliding jigs were added, extending to the lower
second molars, to provide direct distalization for
Class III correction (Fig. 8). Elastics were worn
from the upper first molars to anterior hooks on
the sliding jigs.
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After another nine weeks of treatment, the
remaining teeth were bonded (Fig. 9). Vertical elas-
tics were worn from the upper canines to the low-
er canines and first premolars. Finishing and de-
tailing were carried out prior to debonding, and
IPR was performed from lower canine to canine
to resolve the Bolton discrepancy.

Treatment Results

Total treatment time was 21 months (Fig.
10). A normal overbite and overjet were estab-
lished, while the Class I occlusion was main-
tained. The midlines were coincident, and a
straighter profile was achieved. The patient
showed slightly increased incisal angulations,

T - e el

Fig. 5 Maxillary arch bonded, with wire sequence progressing to .018" stainless steel over three months. Lower
first molars allowed to erupt vertically into occlusion; note first molars in constructed bite without orthotic in place.

Fig. 7 Full archwire with anterior comfort tubing and Class Il vertical elastics.
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Fig. 8 Class Il sliding jigs extended to lower second molars to provide direct distalization for Class Ill correction;
elastics attached from upper first molars to anterior hooks on sliding jigs.

Fig. 9 Remaining teeth bonded nine weeks later.

proper root angulations, and normalized condylar
positions with no further condylar remodeling.
Cephalometric superimpositions indicated flaring
of the upper and lower incisors and some mandib-
ular protrusion.

A lower 3-3 retainer was bonded. Upper and
lower Essix*** retainers were prescribed to be
worn 24 hours per day (except while eating) for
three months, after which the patient could switch
to nightly wear. She reported no post-treatment
TMD symptoms.

Discussion

Simmons posed this question in a 2006
American Academy of Craniofacial Pain white
paper: Is there a value to having the joint properly
positioned? He concluded that a proper condyle-
to-fossa relationship, with the disc in a normal
position, affords protection from a myriad of po-
tential problems. A stable TMJ relationship safe-
guards against degenerative joint disease from
osteoarthritis, encourages normal mandibular

##*Registered trademark of Dentsply Sirona Orthodontics Inc.,
Sarasota, FL; www.essix.com.
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growth, limits myofascial pain, and reduces pain
in the TMJ complex.

An anterior repositioning appliance allows
healing of the retrodiscal tissues, redistributes forc-
es within the complex, and promotes condylar re-
modeling.° Practitioners have used such applianc-
es for treatment of anterior displacement with or
without reduction, tension headaches,” and a vari-
ety of intracapsular issues.® Grummons recom-
mended beginning TMD treatment with an ante-
rior repositioning appliance because it can help
resolve joint clicking, locking, stiffness, and in-
flammation.? Since pain within the TMJ complex
cannot be differentiated among intracapsular dis-
orders, the anterior repositioning appliance is a
logical place to start.'0

Conti and colleagues demonstrated adequate
pain control from night-only wear of an anterior
repositioning appliance, observing no changes in
occlusion after one year of use.!! Even if the disc
were still displaced to a degree, the remodeling
would be adequate for some patients. On the other
hand, Chen and colleagues found a 60% relapse
after discontinuation of an anterior repositioning
appliance.”? Lundh and colleagues concluded from
a study of 63 patients that anterior repositioning
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Fig. 10 A. Patient after 21 months of treatment (continued on next page).

690 JCO/NOVEMBER 2023



GREENE, ROBERSON, AUSTIN

|
I h- 'y
{1} Al A
-y Lt |
ol Wl
iomy, i
i
3 i
- }
fn o L {
el \

of
.-L}
Fig. 10 (cont.) B. Superimposition of
pre- and post-treatment cephalomet-
ric tracings.
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Fig. 11 Gelb diagram of proper 4/7 condyle/fossa re-
lationship.

appliances provided better pain reduction than flat-
plane stents during disc recapture.!® Nevertheless,
they observed a relapse when appliance wear was
discontinued after six months, emphasizing the
need for definitive treatment on a case-by-case
basis. Gelb and Gelb also showed anterior reposi-
tioning appliances to be superior to flat-plane
stents in reducing TMJ pain and noises.’

As in the present case, a Class II skeletal re-
lationship often predisposes the patient to posteri-
or displacement of the condyles.* In addition, De
Boever and Keersmaekers found that an etiology
of trauma was associated with a greater magnitude
of TMIJ pain and headaches.! In their study, pa-
tients with and without trauma showed similarly
successful results after one year of treatment.
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In our patient, we suspected bilateral disc
displacement with reduction because most patients
with TMD symptoms demonstrate reducing discs.!®
Magnetic resonance imaging (MRI) can be used
before treatment to establish a differential diagno-
sis. An MRI may also be taken after use of an
anterior repositioning appliance to confirm disc
recapture. Patients with reducing discs show a 91%
recapture rate when the condyle is moved into the
proper Gelb 4/7 position (Fig. 11) with an anterior
repositioning appliance, as evaluated by MRIL.#

Our patient was placed in a musculoskeletal-
ly stable position with a bilateral manual manipu-
lation technique, which is described by Okeson as
a method of moving the condyles into their most
superoanterior positions when the mouth closes.!”
Clinically, this manipulation eliminated the TMJ
clicking and popping in our case. A bite registra-
tion was then made in centric relation (Fig. 2),
since the coincidence of centric occlusion with
centric relation is of paramount importance as the
teeth guide the condylar axes.'8

After eight weeks of pain-free splint wear,
we initiated orthodontic treatment. In a TMD pa-
tient, there is always a concern when posterior
forces are exerted on the mandibular structure. Hu
and colleagues, evaluating the effects of Class III
interarch elastics, demonstrated that the condyloid
rotated counterclockwise, with an overall displace-
ment posteriorly and superiorly.'” Because shorter
Class II and III elastics were found to be gentler,
our vertical Class III elastics were configured to
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provide a short-elastic effect. Forces were con-
trolled by progressively equilibrating the splint and
removing material to reestablish the bite. The man-
dibular complex was maintained in centric rela-
tion, ensuring dentoalveolar movement rather than
movement of the entire TMJ complex.
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