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HOW FUNCTIONAL APPLIANCES CAN IMPROVE TMJ HEALTH

Seventy percent of all malocclusions are
Class II and approximately 80% are Class
IT skeletal with normally positioned maxil-
las and retrognathic mandibles. These pa-
tients traditionally have narrow maxillary
arches, moderate to large overjets and deep
overbites. Routinely, these patients have
internal derangements of the TMJ, evi-
denced by posteriorly displaced condyles
and anteriorly displaced discs. Posteriorly
displaced condyles compress the nerves
and blood vessels in the bilaminar zone
distal to the condyle. Functional applianc-
es reposition the condyle downward and
forward away from the nerves and blood
vessels. There are basically three ways to
treat these Class II skeletal malocclusions.

1. Retractive technique, which involves the
extraction of the maxillary first bicus-
pids and the retraction of the six ante-
rior teeth to correct the overjet.

2. Surgical technique, which involves sur-
gically repositioning the lower jaw for-
ward to correct the overjet. Two promi-
nent orthodontists, Dr. Sabine Ruf and
Dr. Hans Pancherz, reported that pa-
tients with pre-existing TM Dysfunc-
tion (articular disc displacements) did
not improve with orthognathic surgery
to advance the mandible. They reported
a high degree of success in improving
the health of the TMJ when functional
appliances such as the Herbst appliance
were utilized.

3. Functional technique, which expands the
constricted maxillary arch, solves the
airway problem, repositions the lower
jaw forward to correct the overjet, and
erupts the lower posterior teeth to cor-
rect the deep overbite.

My experience and that of many other orth-
odontic clinicians who evaluate the health
of the TMJ prior to, during and after orth-
odontic treatment, confirms that if there is
an existing TM dysfunction prior to orth-
odontic treatment, then the retractive and
surgical technique do not solve the prob-
lem. Conversely, when the lower jaw is
repositioned anteriorly with either a Twin
Block Appliance (for patients under age
11) or a MARA Appliance for teenagers
and adults, there definitely is a reduction
in the signs and symptoms of TM dysfunc-

tion. This can be confirmed by employ-
ing a TMJ Health Questionnaire, range of
motion measurements, muscle palpations,
JVA (Joint Vibration Analysis), TMJ x-
rays (tomograms) prior to, during and after
orthodontic treatment.

The functional technique basically in-
volves relating the mandible to the maxilla
ideally in three dimensions: transversely,
anteroposteriorly and vertically. The most
effective way to accomplish this is to use
functional orthopedic appliances.

The six keys to TMJ health are:
1. Maxilla Must Be the Proper Width

The key to TMJ health is to develop the
maxilla to its correct width and length us-
ing functional appliances. If the maxilla is
too narrow and the mandible needs to be
advanced, the case will not be stable as
the maxillary teeth will be in a posterior
crossbite. Therefore, the first step in the
functional treatment of Class II skeletal
patients with retrognathic mandibles is to
expand the maxillary arch. The advan-
tages include expanding the nasal cavity,
which encourages nasal breathing, making
more room for the eruption of the perma-
nent teeth, and allowing more room for the
tongue, which helps ensure proper speech
and gives the patient a broad smile.

Constricted Upper Arch - No
room for Laterals

Upper Schwarz Open Smm.
- Room for Laterals

Broad Arch - Left Lateral Erupted

2. Proper Inclination of the Maxillary
Incisors

If the maxillary incisors are too vertical
or, in fact, lingually inclined (e.g. Class II
Div 2), this frequently results in trapping
the mandible, which prevents it from com-
ing forward to its correct position. These
lingually inclined incisors can be moved
to their correct inclination by utilizing an
appliance called an Anterior Sagittal. The
first step to correcting a Class II Div 2 mal-
occlusion is to move the incisors forward
to create a Class II Div 1 malocclusion
(overjet increased). A functional appliance
such as a Rick-A-Nator (fixed) or a Twin
Block II (removable) can then be utilized
to move the lower jaw forward, which al-
lows the condyles to assume their proper
position, downward and forward in the gle-
noid fossa.

3. Proper Relationship Between the
Maxilla and the Mandible

As mentioned previously, Class II skeletal
patients with retrognathic mandibles rou-
tinely have moderate to large overjets with
the condyles posteriorly displaced and the
discs anteriorly displaced. When these pa-
tients open to talk or to chew, their jaws
click. The treatment of choice would be to
use a functional appliance such as a Twin
Block (removable appliance) or a MARA
Appliance (fixed functional appliance) to
advance the mandible, which moves the
condyle down and forward to recapture the
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HOW FUNCTIONAL APPLIANCES CAN
IMPROVE TMJ HEALTH

disc. The literature is clear: if the disc can
be recaptured, most patients have a signifi-
cant reduction in the signs and symptoms
of TM dysfunction.

MARA Appliance
Advance Mandible Smm

Class II Skeletal
Retrognathic Mandible

Class I Skeletal
Straight Profile

4. Correct Unilateral Crossbite

Some patients with narrow maxillary arch-
es have unilateral posterior crossbites due
to the shifting of the mandible to one side
in centric occlusion. This causes a facial
asymmetry and the condyle appears pos-
teriorly displaced, on the side to which
the mandible is shifted. This can cause a
breakdown of the head of the condyle over
time if not corrected and the condyle can
actually shorten on the affected side. This
problem must be corrected as soon as pos-
sible (any time after age four).
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The treatment of choice is to expand the
maxilla using a Schwarz Appliance (re-
movable) or a Hyrax Appliance (fixed).
Both of these appliances have midline
screws to expand maxillary arches. The
bilateral expansion allows the mandible to
center itself within a properly developed
maxilla and the unilateral crossbite, TM
dysfunction and facial asymmetry are cor-
rected.

5. Lower Posterior Teeth Must Be Up-
righted Over the Basal Bone

Lower posterior teeth that are lingually in-
clined must be uprighted with functional
appliances to assure a proper occlusion and
TMI health. This uprighting makes more
room for the tongue, which helps ensure
proper speech and establishes proper verti-
cal dimension. This can be accomplished
with a lower Schwarz Appliance (remov-
able) or a Memrex Appliance (fixed).

6. Establish Proper Vertical Dimension

When a patient presents with a deep over-
bite, this frequently is due to a deep curve
of Spee caused by a mouth breather whose
lower tongue position depressed the pos-
terior teeth. Patients with deep overbites
usually have their condyles posteriorly dis-
placed, which compresses the nerves and
blood vessels distal to the condyle. This
can cause many symptoms such as head-
aches, ear aches, dizziness, neck pain, ring-
ing in the ears, ear congestion, pain behind
the eyes, tingling of the hands and arms,
and even shoulder and back pain. This
depression of the lower posterior teeth can
cause the muscles to become shortened,
which can lead to excessive muscle con-
tractions of the muscles of mastication and
other surrounding muscles. This results in
increased soreness and, in many cases, the
formation of trigger points. A trigger point
is a knotted muscle and is extremely pain-
ful.

The solution to this problem is to utilize a
functional appliance such as a Rick-A-Na-
tor to stabilize the lower jaw with an inci-
sal ramp, prevent the eruption of the ante-
rior teeth, and to encourage the eruption of
the posterior teeth. The establishment of
proper vertical dimension is an extremely
important factor in achieving TMJ health.

Orthodontic clinicians, general dentists and
orthodontists must evaluate their treatment
plan carefully and must employ a function-
al philosophy if the patient presents with
existing TM dysfunction. In the future, the
treatment goal must be to not only achieve
straight teeth but also broad smiles, straight
profiles and healthy temporomandibular
joints. The overall, long term health of the
patient depends on which treatment phi-
losophy is utilized.

written by:
Dr. Brock Rondeau
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PLEASE PHOTOCOPY ANSWER SHEET FOR ADDITIONAL PARTICIPANTS.

INSTRUCTIONS

Each question should have only one answer. Grading of this examination is done manually. Participants
will receive verification in the mail within three to four weeks after taking an examination.

SPONSOR/PROVIDER

The SMILE Foundation is self-supporting. No manufacturer or 3rd party has had any input into the
development of course content. All content has been derived from the references listed and the opinions
of clinicians. Please direct all questions pertaining to the SMILE Foundation or the administration of
this course to the program director: 9129 Lurline Avenue, Chatsworth, CA 91311,

or e-mail CEAdmin@theatg.org.

PARTICIPATION FEEDBACK

Questi can be iled to CEAdmin@theatg.org or faxed to (818) 341-4684.

COURSE CREDITS/COST

All participants scoring at least 70% (answering 7 or more questions correctly) on the examination will
receive verification on 1 CEU. The formal continuing education programs of this program provider

are accepted by the AGD for Fellowship/Mastership credit. The SMILE Foundation is an ADA CERP
recognized provnder Participants are urged to contact their state dental boards for continuing education
requir C ing Ed Credits awarded for participation in the CE activity may not apply

towards license renewal in all states. It is the responsibility of each participant to verify the requirements
of his/her state licensing board(s).

course participants.

6) Mail or fax your information to the SMILE Foundation.

Course Evaluation

Please evaluate this course by responding to the following
statements, using a scale of Excellent =5 to Poor = 0.

1. How would you rate the objectives and educational methods?

5 4 3 2 1 0
2. To what extent were the course objectives accomplished?
5 4 3 2 1 0
3. Please rate the course content.
5 4 3 2 1 0
4. Please rate the instructor’s effectiveness.
5 4 3 2 1 0
5. Was the overall administration of the course effective?
5 4 3 2 1 0
6. How do you rate the author’s grasp of the topic?
5 4 3 2 1 0
7. Do you feel that the references were adequate?
Yes No
8. Do you feel that the educational objectives were met?
Yes No

A

If any of the continuing education questions were unclear or
ambiguous, please list them.

10. Was there any subject matter you found confusing? Please
describe.

11. Would you participate in a program similar to this one in the
future on a different topic?
Yes No

12. What additional continuing dental education topics would
you like to see?

EDUCATIONAL DISCLAIMER

The information presented here is for educational purposes only. It may not be possible to present all
information required to utilize or apply this knowledge to practice. It is therefore recommended that
additional knowledge be sought before attempting a new procedure or incorporating a new technique or
therapy. The opinions of efficacy or the perceived value of any products or companies mentioned in this
course and expressed herein are those of the author(s) of the courses and do not necessarily reflect those
of the SMILE Foundation.

RECORD KEEPING

The SMILE Foundation maintains records of your successful completion of any exam. Please contact our
offices for a copy of your continuing education credits report. This report, which lists all credits earned
to date, will be generated and mailed to you within five business days of receipt of your request.

COURSE EVALUATION

We encourage participant feedback pertaining to all courses. Please be sure to complete the survey
included within the answer sheet.
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IDENTIFICATION OF DIAGNOSTIC FACIAL FEATURES

. Patients with internal derangements of the TMJ
routinely have:

A. Posteriorly displaced condyles and normal disc
position

B. Posteriorly displaced condyles and anteriorly
displaced discs

C. Posteriorly displaced condyles and posteriorly
displaced discs

. The treatment of choice for a Class II skeletal
patient with TM dysfunction:

A. Extraction of maxillary first bicuspids
B. Surgically advance the mandible at age 17
C. Twin block or MARA Appliance

. One advantage for expanding the maxilla:

A. Encourages mouth breathing
B. Prevents extraction of permanent teeth
C. Increases referrals to speech therapists

. Proper inclination of the maxillary incisors:

A. Helps to prevent Class II malocclusion
B. Traps the mandible
C. Causes TM dysfunction

. The advantages of having a proper relationship
between the maxilla and mandible:

A. Helps keep the condyle in the rearmost, uppermost
position

B. Helps recapture anteriorly displaced discs

C. Guarantees that patients will never suffer from TM
dysfunction

. What is the cause of the unilateral crossbite?

A. Occlusal interferences
B. Narrow maxillary arch
C. Nasal breathing

. When treating Class II skeletal malocclusions with

narrow maxillas and retrognathic mandibles, the
sequence of treatment is as follows:

A. Advance mandible, then expand maxilla
B. Expand maxilla, then advance the mandible
C. Just advance the mandible

. Trigger points can be caused by the following:

A. Dental open bite
B. Deep overbite
C. Class III molar relationship

. The function of the Rick-A-Nator is to:

A. Correct the deep overbite
B. Correct the anterior open bite
C. Achieve Class II molar relationship

Which of the following functional appliances
will not move the mandible forward?

A. Twin Block Appliance
B. Schwarz Appliance
C. MARA Appliance
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