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Orthopedics,! 1 outlined the steps I believe
orthodontists must take if we are to succeed as
a specialty:

1. Specific, comprehensive, universal treatment
goals must be developed.

2. Occlusion, TM joint function, facial esthet-
ics, and periodontics must receive greater em-
phasis in our graduate training courses.

3. The quality of orthodontic records must be
upgraded.

4. A comprehensive orthodontic classification
system must be developed.

5. Orthodontic diagnosis must become more
accurate. :

5. Orthodontic treatment time must be mini-
mized.

I did not discuss two significant issues in that
article that many dental practitioners feel are the
most important in contemporary dentistry: cen-
tric relation as a treatment goal and articulator
mountings in orthodontics. These issues are im-
portant for two reasons. First, they will form the
basis of the third great debate in orthodontics
(the first two being extraction versus nonextrac-
tion treatment and functional versus fixed treat-
ment.). Second, these two issues comprise the
foundation for state-of-the-art orthodontic treat-
ment in the 21st century, which will include the
following:

1. Use of a repositioning splint to eliminate

In an article published recently in the Ameri-

MPD symptoms and attain a comfortable, stable,
centric relation jaw position.

2. Instrumental analysis of diagnostic study
models —mounting diagnostic study models in
centric relation on a semi-adjustable articulator
using at least an estimated facebow transfer.

3. Measurements of jaw deflections caused by

tooth-dictated positions (currently measurable -

with CPI (Panadent), MPI (SAM), and CMP
(Denar) instrumentation).

4. Computer-assisted treatment planning, in-
cluding: (a) corrected cephalometrics (CO to CR
conversion of lateral cephalograms); (b) comput-
erized cephalometric analyses corrected for jaw
deflections; (c) computerized growth determina-
tions; (d) computer-aided treatment forecast
(VTOs).

5. Video imaging as an aid to optimizing den-
tal, skeletal, and soft tissue esthetics.

Before addressing these issues, we must first
address the issue of treatment goals in orthodon-
tics. The long-held goals in dentistry of stability,
health, esthetics, and function also apply in
orthodontics. Orthodontic treatment goals can be
further divided into facial, skeletal, dental, and
functional parameters. For the sake of this dis-
cussion, we will focus on dental and functional
relationships. In their text, Occlusion and Maloc-
clusion, Howat, Capp, and Barrett® stated, “Orth-
odontic assessment of patients has evolved as
treatment goals have changed.” In 1972,
Andrews, in the “Six Keys of Normal Occlu-
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sion,”® proposed static occlusal goals for orth-
odontic treatment, thus providing a guideline for
the exact positioning of each tooth in all three
planes of space. Roth*® later added keys which
relate to occlusal function and the orthodontic
treatment mechanics that make it possible to at-
tain gnathologic treatment goals orthodontically.
Thus, each has pioneered a path toward the stan-
dardization of orthodontic occlusal treatment
goals.

This leads to the discussion of a fundamental
aspect of orthodontic correction: the need for co-
ordination of tooth position with jaw function.
Since the beginning of the orthodontic specialty,
some clinicians have mistakenly treated these
essential elements as separate entities. Yet the
issue of functional occlusion has been with the
profession for at least 40 years. In 1956, Thomp-
son® titled his article, “Function— the neglected
phase of orthodontics,” and stated that “Excel-
lent (static) occlusal relationships have been as-
sumed to provide excellent function, but this is
not true.” In 1975 Perry” stated that “The orth-
odontist has the opportunity and responsibility
to provide the most comprehensive enhancement
of oral function. For too long we have based our
treatment results upon plaster cast changes. We
must realize that we are now obliged to evalu-
ate our results in terms of movements of the
mandible over the entire functional gamut of the
stomatognathic system.”

These words were written 20 years ago, and al-
though Andrews,®> Roth,” Williamson,?*°
Stuart'** and others*>"” have outlined practical
techniques for accomplishing these goals, the
specialty has been inexplicably slow in adopting
them.

There is, however, a movement from both in-
side and outside the specialty that emphasizes
the importance of harmonizing the occlusion
with the patient’s mandibular movements.
Howat, Capp, and Barrett? wrote that “Knowl-
edge of mandibular movements and positions is
essential for the clinician, whether the occlusion
of one tooth or an entire arch is being altered.
Changes in the occlusion produced by orthodon-
tics or restorative dentistry should be in harmony
with the mandibular movements so that minimal
adaptation is required from the patient’s neuro-
muscular system. Orthodontic treatment may
produce a functionally acceptable occlusion only
if teeth are moved into positions which accom-
modate and do not interfere with mandibular
movements.”

If one accepts the treatment goal of coordinated
tooth and jaw function, then diagnosing from
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and treating toward centric relation mandibu-
lar position is of paramount importance. Orth-
odontics provides the ability to move every
tooth in all three planes of space, making orth-
odontic treatment comparable to full mouth re-
construction or a complete denture setup.
Thus, in ortho-dontics, it is imperative to have
a stable, comfortable, repeatable jaw position
to work from. Bennett and McLaughlin® stated
that “It is generally accepted that a seated and
concentric condyle position is the most benefi-
cial position to establish during orthodontic
treatment,” while Alexander? stated that cen-
tric relation is considered the most reliable ref-
erence point for measuring the relationship of
the mandible to the maxilla. Howat, Capp, and
Barrett,? Ramfjord and Ash,? and others?*?
held that approximately 90% of the population
have a discrepancy between the seated contact
position (seated CP)/centric relation jaw po-
sition and the intercuspal position (ICP/maxi-
mum intercuspation (MIC)/centric occlusion
jaw position. (Historically, centric relation jaw
position has been defined as the most
“retruded” contact position, but current re-
search indicates that the correct definition is
“the relationship of the mandible to the cra-
nium that exists when the condyles articulate
with the thinnest avascular portion of their re-
spective discs in their most anterior-superior
position against the slopes of the articular emi-
nences, regardless of tooth contact. Centric oc-
clusion jaw position is defined as the most
closed position that the mandible assumes, de-
termined by the full intercuspation of oppos-
ing teeth, irrespective of condylar position.?)
This is important because non-coincidence of
seated CP/CR and MIC/CO can result in both
occlusal interferences on all teeth in every
plane of space and mandibular displacements
on closing in all directions (anterior-posterior,
vertical, and transverse). The significance of
this lies in the fact that the patient’s neuromus-
cular system may habitually guide the man-
dible away from interferences/occlusal
prematurities, making their detection difficult.
Thus the practitioner cannot trust the occlusion
observed in the mouth.?4581013152435 The djs-
crepancy/slide between CR and MIC/CO
needs to be identified and eliminated when
reorganizing the occlusion, which is required:
(1) when restoring posterior occlusal stability
by occlusal adjustment or tooth restoration; (2)
when treating mandibular dysfunction; (3)
prior to multi-unit restorations; (4) prior to

‘complete denture prosthetics; (5) when treat-



ing a patient orthodontically; or (6) when po-
sitioning the condyle during orthognathic sur-
gery.

Identification of the discrepancy/slide is best
done with diagnostic study models mounted in
centric relation on a semi-adjustable articulator
using at least an estimated facebow transfer. The
amount (mm) and direction {(horizontal, vertical,
and transverse dimension) of any discrepancy
between CR and MIC/CO can be determined
with ease through the use of condylar position
instrumentation available today (for example,
the Panadent CPI, SAM MPI, or Denar CMP in-
struments). {Corrected tomograms may also be
used to determine condylar shape and approxi-
mate condylar position, but they are not as ac-
curate as the millimeter measurements that are
possible with the condylar position instrumen-
tation.)

As Alexander’s research shows, this instru-
mentation provides an extremely accurate rep-
resentation of the spatial relationships that
exist within the TM joint.” This is of great di-
agnostic value because it helps to establish
more clearly in which direction tooth move-
ments must be made to achieve CR-MIC/CO
coincidence.

There are a number of reasons orthodontic
study models mounted in centric relation are
a must in today’s orthodontic arena. First and
foremost is the opportunity for improved di-
agnostic accuracy prior to treatment. We diag-
nose only what we see. If diagnostic study
models are not mounted in centric relation,
then some problems may be missed. A classic
example of this is the diagnostic dilemma of
the dual bite.* As orthodontists are well
aware, a potentially significant problem awaits
any practitioner (orthodontist or otherwise)
who places bands and/or brackets on the
teeth: the presence of a dual bite. Some patients
have hidden skeletal problems that must be de-
tected at the diagnostic stage. By definition, it
is now apparent that a dual bite is the differ-
ence in condylar position between ICP/MIC/
CO and seated CP/CR. This is why mounting
diagnostic study models is so important: cur-
rent instrumentation allows the practitioner to
determine the amount and direction of the dis-
crepancy between centric relation condylar po-
sition and centric occlusion condylar position
pretreatment. Traditionally, dual bites have
been viewed as pre-existing conditions that
may preclude an accurate skeletal and occlusal
pattern from being identified. This is the case
if diagnostic study models are hand-held and
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trimmed to MIC/CO. However, the inability
to diagnose a dual bite through traditional
orthodontic means is often viewed by patients
as an avoidable problem. Practitioners who
routinely mount their pretreatment and post-
treatment study models agree. A dual bite is
not just a pre-existing condition — it is one that
can be routinely diagnosed, just as Angle clas-
sification, overjet, and overbite can be diag-
nosed using the proper techniques and
instruments. The phenomenon of dual bite
clearly indicates the limitations of traditional
orthodontic records, the far-reaching ramifica-
tions of the lack of accuracy of traditional orth-
odontic diagnosis, and the need for more
accurate orthodontic treatment planning.

A significant number of practitio-
ners'34>8152537-39 have, for years, advocated
mounting orthodontic study models in centric
relation. These practitioners, along with recent
orthodontic texts,>*!*'® state that it is not an op-
tional step to be taken on some patients, but a
necessary step to be taken on all patients,
whether young or adult, because it is not pos-
sible to accurately predict which cases need to
be mounted. Unfortunately, the mouth is not
an accurate articulator 1113152426274 Many pa-
tients have accommodated, through various
mechanisms, to all varieties of dentofacial
problems. These accommodations occur be-
cause patients’ neuromuscular systems guide
them into closure where the teeth fit together
best, as the muscles of mastication adapt to
proprioceptive prematurities. Frequently these
accommodations mask the true nature or full
extent of the problem. Only an accurate diag-
nostic mounting of study models from a com-
fortable, stable, repeatable mandibular
position will consistently reveal the true skel-
etal and dental relationships. According to
Howat, Capp, and Barrett,? “ A semi-adjustable
articulator is the instrument of choice for di-
agnosis and treatment planning in both orth-
odontics and complete denture prosthetics.
The use of an articulator is important, as in-
adequate diagnostic information may be ob-
tained from hand-held models trimmed in
MIC/CO or a clinical exam alone.” 2

Bite disharmonies cannot be studied (or even
detected in most cases) in the functioning
mouth because the muscles and nerve reflexes
protect the teeth by overriding the joint’s guid-
ance.**? Centric relation records allow the joint
and tooth relationships to be studied without
interferences from muscles and nerve reflexes.
Centric relation records consist of:
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1. Models of both upper and lower dental
arches;

2. A centric relation bite registration to record
the relationship between the upper and lower
teeth when the condyle is seated in the fossa; and

3. A record of the axis of rotation of the condyle
in relation to the upper teeth, made with either
an estimated facebow transfer or a true hinge axis
transfer.

When these records are properly transferred to
an articulator, the relationships between the teeth
and jaws can be studied accurately. The man-
dibular cast must be mounted at a point on the
seated condylar axis before first tooth contact
occurs, using an interocclusal record to relate it
to the maxillary cast. This is necessary to prevent
a centric prematurity from deflecting the man-
dible upon closure, which in turn allows for di-
agnosis of the problems, planning of treatment,
prediction of results, and occlusal finishing at the
end of treatment that is not possible with hand-
held models trimmed in MIC/CO.

The number of “easy” cases seen by orthodon-
tic specialists is dwindling at a slow but steady
rate. And the chance of missing important diag-
nostic information increases dramatically by us-
ing hand-held study models trimmed in MIC/
CO. Dual bite cases, asymmetries, and surgery
cases are not as clearly evident as our orthodon-
tic graduate students have been led to believe.
Roth*? believes that 15% of all asymptomatic
teenage patients have a significant CR-CO dis-
crepancy, while Williamson®"® has shown that
33% of adolescents presenting for routine orth-
odontic care already have incipient symptoms of
masticatory muscle dysfunction. These percent-
ages are much higher in adult patients. Unfor-
tunately, it is not possible for practitioners, even
those who routinely mount their cases, to accu-
rately diagnose these conditions 100% of the
time. Although certain signs may be indicative
of the presence of a dual bite, such as wear fac-
ets, difficulty in manipulating the mandible, and
masticatory muscle tenderness/tightness, de-
tailed occlusal analysis requires mounted diag-
nostic casts. As Vince Lombardi stated in his
philosophy of football, “There are only two or
three plays a game that will determine the dif-
ference between winning and losing. I'm sorry,
but I can’t tell you which ones they’ll be. You
have to play them all 100%.”

Imagine for a moment how many diagnostic
problems could have been avoided if the pre-
treatment records had been more accurate. Ev-
ery orthodontist has a number of cases in his or
her practice that could have benefitted from a
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diagnostic mounting in centric relation. If the
percentages quoted by Roth and Williamson re-
garding the number of significant CR-CO dis-
crepancies present pretreatment are accurate,
then out of every 100 cases started, 15 or so may
represent potential problems. It only makes sense
to implement a practice that might cut down on
the number of diagnostic problems.

A diagnostic mounting is essential, whether the
occlusion of one tooth or an entire arch is being
altered, for the following reasons:

1. To eliminate the patient’s neuromuscular re-
sponse to the occlusion;

2. To study and measure condylar position and
movement in three planes of space (AP, vertical,
transverse);

3. To study the fulcrum points/first premature
occlusal contacts;

4. To correct the lateral cephalogram from CO
to CR;

5. To determine the correct soft tissue relation-
ship (with mandible in CR);

6. For splint construction;

7. To evaluate the arc of mandibular closure;

8. For presurgical evaluation and surgical splint
fabrication;

9. For fabrication of a gnathological setup and
tooth positioner;

10. For trial treatment, to determine what can
be accomplished before working on the patient
and to test the accuracy of occlusal alteration,

11. To evaluate the finished result;

12. To perform an accurate equilibration;

13. For medicolegal documentation.

A significant number of practitioners pass judg-
ment on the efficacy of these techniques without
having tried them in their own practices. Yet, if
dentofacial orthopedics is to be included in the
description of the specialty of orthodontics,
knowledge of both tooth position and jaw posi-
tion is required. Hand-held models are inad-
equate for assessing these parameters. To the
critics of this fundamental treatment approach,
I have this to say: If you are not familiar with
these techniques or instrumentation or if you
have not tried them in your own practice on a
daily basis, then you are in no position to judge
their effectiveness. It is one thing to master these
techniques and then discard them as not useful.
It is quite another to criticize them without un-
derstanding the philosophy or actually experi-
encing the techniques.

Where do TMD and repositioning splint use fit
into this discussion? Although TMD most likely
has a multifactorial origin, completely discount-
ing the role of occlusion may be an inappropri-



ate interpretation of published data 71344
There is evidence that nonworking/balancing
interferences may lead to muscle hyperactivity
in susceptible patients, which may cause
bruxing, clenching, and TMD symptoms 7243454

Many practitioners!>#152427.37:3940 pelieve that
restorative dentistry and orthodontics should not
be undertaken in patients suffering from dys-
function of the muscles of mastication and TM
joints, as it is impossible to locate a stable, com-
fortable, repeatable jaw position in these patients
and it is impossible for these patients to perform
normal, smooth, reproducible mandibular move-
ments.124% Repositioning splint wear is used
both therapeutically (to alleviate symptoms
through muscle relaxation) and diagnostically (to
attain a stable, comfortable, repeatable jaw posi-
tion and a normal range of reproducible man-
dibular movement through condylar
repositioning/seating). In this way, an accurate
centric relation bite registration/interocclusal
record can be taken for diagnostic cast mount-
ing and the true hinge axis can be located and
transferred, if necessary. Splint wear prior to re-
storative dentistry and orthodontics is indicated
when:

1. The patient exhibits signs and symptoms of
TMD;

2. Difficulty is experienced in recording RCP/
CR;

3. As a routine, prior to full mouth reconstruc-
tion orthodontics, and orthognathic surgical pro-
cedures;

4. The patient cannot perform reproducible
pantographic tracings/mandibular movements.
Splint wear is continued until:

1. Signs and symptoms of TMD have been al-
leviated;

2. A stable, comfortable, repeatable jaw posi-
tion has been achieved (as evidenced by stable
occlusal contacts on the splint for three months);

3. The patient can perform reproducible
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pantographic tracings/mandibular move-
ments. 1245 810-13.2426274051 A repositioning splint
can be used to locate the centric relation position
of the condyles, to test the stability of the joints,
and to test the patient’s response to occlusal
change.

Thus, a repositioning splint is an extremely
valuable yet conservative appliance that aids in
the therapeutic, diagnostic, and treatment plan-
ning phases of orthodontic correction.

In conclusion, it has been shown in all areas of
dentistry that centric relation jaw position is the
most stable, comfortable, repeatable condylar po-
sition from which extensive restoration of the
dentition should be diagnosed and treatment
planned. From the fixed prosthodontist restor-
ing several quadrants at a time, to the removable
prosthodontist fabricating complete dentures, to
the oral surgeon positioning the mandible and
condyle during orthognathic surgery, the com-
mon thread is the determination and attainment
of a concentric, stable, repeatable condylar posi-
tion. It is time for the specialty of orthodontics
to accept this standard as a treatment goal and
to embrace the instrumentation that makes as-
sessment of this position possible. These tech-
niques are simple and predictable and have
proven to be faster, easier, less expensive, and
more accurate than traditional orthodontic diag-
nostic techniques. These will be the next great
issues in the specialty of orthodontics as we ap-
proach the year 2000 — the future of orthodontic
diagnosis and treatment planning is just around
the corner. It is time for us to have the foresight
to see the future today.
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