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Orthodontic dental casts: The case for routine
articulator mounting

Domingo Martina and Renato Cocconib

San Sebastian, Spain, and Parma, Italy

To mount or not to mount: that is the question.
The famous quotation from Hamlet, slightly
transformed, continues: “Whether ’tis nobler in

the mind to suffer the slings and arrows of outrageous
fortune, or to take arms against a sea of troubles, and
by opposing end them. To die, to sleep. "1

Of course, the question of whether to mount dental
casts is not worth “suffering slings and arrows,” nor is it
worth getting depressed, and certainly we should not
commit suicide over it! After all, it’s only an articulator;
yes, there are many reasons why we should mount
models on an articulator, but let’s think about its clin-
ical importance, use some logical thinking, and take
away the passion.

To better understand this Point/Counterpoint dis-
cussion, we should avoid relating the use of an articu-
lator to a group, a philosophy, or a guru. It is simply
what is best for the patient.

Researchers have reported that the use of an ar-
ticulator is not evidenced-based, as stated by Rin-
chuse and Kandasamy2 in their article, “Articulators
in orthodontics: an evidence-based perspective.”
Evidence-based research needs to be put in the
proper clinical context. The most relevant question
is whether research is always good for clinical prac-
tice. This implies that the clinical reality to which it
is applied should not be misrepresented to satisfy
the demands of the research. Use of the term “evi-
denced-based” in position-statement papers only
confuses the situation. From a clinical perspective,
several points should be considered.

The articulator is only a clinical tool that we can
use to obtain a more complete diagnosis. The more
information we have about the patient, the better
our diagnosis and eventual treatment. Therefore, con-
cerning its use, it is not a matter of yes or no but,
rather, why not? An orthodontist can do good

orthodontics without using an articulator, but an ar-
ticulator can help him or her provide better treatment
in many clinical situations.

The articulator provides an added dimension that
helps in gathering more information by visualization
of the pretreatment occlusion in static occlusion,
and permits the visualization of various functional
movements. In prosthodontics, once the musculoskel-
etal stable position has been obtained and the pa-
tient’s dental casts are mounted on the articulator,
posterior teeth can be removed. It is then possible
to determine whether the origin of the malocclusion
is horizontal, vertical, or transverse. Knowing this in
many Angle Class II cases will prevent the clinician
from trying to do the impossible in correcting the
malocclusion. By doing this easy step in diagnosis,
we know the limitations even before placing the first
bracket. This information is impossible to obtain with
hand-held dental casts, and most orthodontic failures
are due to an incomplete diagnosis and not determin-
ing the origin of the malocclusion before treatment.
Mounted dental casts are an aid to a more complete
diagnosis.

The following is a list of many important reasons for
mounting dental casts on an articulator.
1. It helps in measuring the centric relation-centric

occlusion discrepancy in 3 planes of space. This
is important information when the goal is to treat
to a musculoskeletal stable position.

2. It helps in determining the first contact point (ful-
crum point) in centric relation. This is particularly
important in patients with a reduced posterior ver-
tical dimension and a vertical or clockwise pattern
of growth. This gives a realistic picture of the ver-
tical control mechanics that must be used to cor-
rect the malocclusion.

3. It helps in studying the attrition patterns and the
proclination of the maxillary incisors in periodon-
tal patients.

4. It helps in determining the need for “trial” treat-
ments. A diagnostic setup on mounted dental casts
is often necessary in patients with tooth-size dis-
crepancies. We can determine the needed changes
before our actual treatment.
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Orthodontic dental casts: The case against
routine articulator mounting

Donald J. Rinchusea and Sanjivan Kandasamyb

Greensburg, Pa, and Midland, Western Australia, Australia

There is no doubt that dental casts, whether
plaster or digital, are one of many important
tools routinely used in orthodontics for assess-

ing dentitions or malocclusions. Unfortunately, to
this day, a convincing case has still not been made
for the routine mounting of all casts on articulators.
Drs Martin and Cocconi, however, would like you to
believe otherwise. The issue of articulator mountings
in orthodontics must be considered within the broad
framework of orthodontic gnathology. Under the
premise of pursuing “what is best for the patient,”
Drs Martin and Cocconi have conveniently left out
the term “gnathology” in their “Point” article; how-
ever, the principles of gnathology (right or wrong)
form the basis of their argument for using articula-
tors. We have written and expressed the evidence-
based view on gnathology and articulator mounting
in orthodontics several times and advise the reader
to review relevant literature for a more thorough un-
derstanding on this topic.1-11

Drs Martin and Cocconi make many unsupported
claims in their article. Statements such as the articu-
lator “is just another tool . . .” an orthodontist can
do good orthodontics without using an articulator,
but an articulator can help him or her to provide bet-
ter treatment in many clinical situations,” and
“whether research is always good for clinical prac-
tice” fly in the face of evidence-based practice and
the basic tenets of science. With comments like
these, are they really putting forward an intellectual
and scientific discussion on the use of articulators
in orthodontics?

Clearly, several issues need to be discussed: artic-
ulators in relation to centric relation and records,
centric slides, occlusion and temporomandibular dis-
orders, and occlusion and periodontal disease.

Articulators can play a role in prosthodontics,
restorative dentistry, and orthognathic surgery to main-
tain a certain vertical dimension for laboratory purposes.
For some orthodontists, mounted dental casts help eluci-
date various 3-dimensional and static jaw and occlusal
relationships and deviations. Nonetheless, using articula-
tors as a routine diagnostic aid in orthodontics appears to
be a perfunctory exercise. The premise for the use of ar-
ticulators dates back to well over a half century ago,
when occlusion and condyle position were believed to
be the primary cause of temporomandibular disorders.11

However, themodern view is that specific occlusion, con-
dylar position, and jaw alignment factors are no longer
considered the primary causes of temporomandibular
disorders.6,12-18 The diagnosis and treatment for
temporomandibular disorders has changed from a den-
tal-based model to a biopsychosocial model that inte-
grates biologic, behavioral, and social factors to the
onset, maintenance, and mitigation of temporomandib-
ular disorders.12,19-30 A medical orthopedic approach
that focuses on the biomedical sciences and musculo-
skeletal treatments similar to those for chronic pain are
the current approaches for temporomandibular disor-
ders. Biopsychosocial treatment approaches such as
cognitive-behavioral therapies and biofeedback are con-
temporary treatment modalities for temporomandibular
disorders. The exciting future research topics for tempo-
romandibular disorders are genetics (vulnerabilities
related to pain), central-brain processing, imaging of
the pain-involved brain, endocrinology, behavioral
risk-conferring factors, sexual dimorphism, and psy-
chosocial traits and states.12-15,19-30 Conservative and
reversible forms of temporomandibular disorder treat-
ments are preferred (at least initially) over aggressive
and irreversible forms. In the evidence-based view, or-
thodontics is considered temporomandibular disorders
neutral— ie, orthodontics does not cause and will not
necessarily correct or improve a patient’s temporoman-
dibular disorder condition now or in the future.31-34

Because orthodontics has not been demonstrated to
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5. It helps during treatment to identify a lack of arch
coordination and prematurities due to improper
bracket placement, so that we can be more precise
and efficient in our finishing procedures.

6. It helps in performing proper mock surgery in or-
thognathic patients.

7. It helps in constructing precise splints.
8. It helps to better coordinate our work with the

prosthodontist in complex multidisciplinary
cases.

As orthodontists, we need to relate the occlusion to
a specific joint position or to a limited range of accept-
able positions. The alternative is to disregard joint po-
sition, assuming that it does not matter how the joints
and the occlusion are related. If we disregard joint po-
sition, orthodontics can be considered a discipline
whose sole goal is to align the teeth.

Orthopedic stability or a musculoskeletal stable
position should be the goal
of all orthodontists. Clinicians
should strive to place the
teeth in positions that achieve
harmony between the teeth
and the joints. Hand-held
dental casts do not help in
achieving orthopedic stability.
They can mislead the practi-
tioner, since they do not relate to the temporomandib-
ular joint position.

Okeson,3 in his recent lecture entitled “Selecting
the best joint position: why all the controversy?”
said, “The criteria for optimal orthopedic stability in
the masticatory system would be to have even and si-
multaneous contacts of all possible teeth when the
condyles are in their most superoanterior position,
resting against the posterior slopes of the articular
eminences, with the disks properly interposed.” This
joint position should be the goal for all orthodontic
treatment.

What is orthopedic stability? Once again, Okeson4

stated that “Orthopedic stability in the masticatory
structures exists when the stable intercuspal position
of the teeth is in harmony with the musculoskeletal sta-
ble position of the condyles in the fossa.” In compre-
hensive orthodontic treatment, whenever possible, we
are committed to provide our patients with orthopedic
stability or a musculoskeletal stable position. Hand-
held dental casts in maximum intercuspation display
only the interarch relationship without considering
joint positions. In certain patients, this can significantly
mislead our treatment.

Can an experienced orthodontist manipulate the
patient and diagnose dual bites? Certainly, but it is
not always so easy, whereas mounted dental casts are
a much more practical clinical method of evaluating
the harmony between the teeth and the joints. What
happens when we do not achieve orthopedic stability
but, rather, orthopedic instability?

Okeson4 answered this question. ”When there is
a lack of harmony between the musculoskeletal stable
position of the condyles and the intercuspal position
of the teeth, the condition is known as orthopedic in-
stability.” When this condition exists, there are oppor-
tunities for overloading and injury. When orthopedic
instability is present and the teeth are not in occlusion,
the condyles are maintained in their musculoskeletal
stable positions by the elevator muscles. However,
when the teeth are brought into occlusion, maximum
intercuspation cannot be achieved if the condyles are
maintained in their stable position. This results in an

unstable occlusal position,
even though each condyle
remains in a stable joint
position.

The orthodontist now has
a choice: to either maintain
the stable joint position and
have the patient occlude on
a few teeth, or bring the teeth

into a more stable occlusal position that will compro-
mise joint stability. This is a major reason for our com-
mitment. With mounted dental casts, we can record
and quantify whether the patient occludes in 1 position
in harmony with the joints or has a dual bite. For the
same reason, mounted models are no substitute for
other important temporomandibular joint diagnostic
records, whenever required.

Can we achieve the correct position with hand-held
dental casts? Almost never! Maybe by luck, but your
patient deserves to be treated with knowledge, not
luck. Having used articulators for more than 25 years
and after having treated thousands of patients, we be-
lieve that, to be able to diagnose and most importantly
to treat to this position, the use of articulated dental
casts is a necessity. Not just at pretreatment, which is
important, but also during treatment to continually
evaluate condylar position and to see whether we
have obtained orthopedic stability.

This is methodologically impossible with hand-held
dental casts. The reason is that most of these patients
have vertical problems and vertical discrepancies can-
not be diagnosed with hand-held dental casts. The pa-
tient will always avoid this first premature contact;

The articulator is a tool that we can
use to obtain a more complete diag-
nosis. Themore informationwehave
about the patient, the better our di-
agnosis and eventual treatment.
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cause temporomandibular disorders, this further sup-
ports the notion that occlusion and condyle position
do not cause temporomandibular disorders: ie, the
premise that orthodontics could cause temporoman-
dibular disorders is grounded in the dental-based
model.

Of note, the evidence-based view does not argue
that occlusion and condyle position have no relation-
ship to temporomandibular disorders and that ortho-
dontists should ignore them. The gross evaluation of
the patient’s occlusion still are useful: “assessment of
occlusion is necessary as part of the initial oral exami-
nation to identify and eliminate gross occlusal discrep-
ancies.”35 The amelioration of gross occlusal
interferences that cause tooth mobility, fremitus, and
deviation or deflection on mandibular closure and
movement are within the scope of the evidence-based
paradigm.

Because there has been a paradigm shift regarding
the etiology, diagnosis, and
treatment of temporoman-
dibular disorders away from
occlusion and condyle posi-
tion, occlusionists and gna-
thologists should reconsider
and abandon age-old views
and techniques that are not
supported by science and ev-
idence. Certainly, the
evidence-based view on the
role of occlusion in relation to temporomandibular dis-
orders should have had a negative impact on the rou-
tine use of articulators in orthodontics.4,12

Greene16,17 wrote: “I would encourage orthodontists
to be somewhat flexible in applying the standards of
ideal jaw relationships as well as ideal occlusion rela-
tionships to their finishing of patients . . . we should
not have conversations about tenths of millimeters
when discussing where the condyle should be. . . .
The failure to produce some expert’s version of a so-
called good/ideal occlusion or CR position is not
a risk for developing TMD.” Does it make sense to focus
and study occlusion and condyle position the same way
that we did more than 50 years ago?

The belief that centric occlusion or (or maximum in-
tercuspatlon or intercuspal position) should be coinci-
dent with an arbitrary centric relation position is not
evidence-based. The preponderance of evidence sug-
gests that for the population at large there is a range
of acceptable positions and not 1 centric relation posi-
tion that is optimal for every patient.5 That is, a partic-
ular 3-dimensional position of the temporomandibular

joint condyles in the glenoid fossa has not been found
to predict temporomandibular disorders.5 Johnston36

wrote: “I know of no convincing evidence that condyles
of patients with intact dentitions should be placed in
CR or that once placed or that once having been placed
there, the resulting improvement on nature will be sta-
ble.” Interestingly, centric slides greater than 4 mm that
have been found to be associated with temporoman-
dibular joint arthropathies are most likely the result
of the temporomandibular disorders rather than the
cause, contrary to the beliefs of Drs Martin and Coc-
coni.32

Many of the problems we have with articulators as
diagnostic aids in orthodontics start before the articu-
lator is actually used (Fig 1). Centric relation records
can be demonstrated to be reliable, but there is no ev-
idence to support their validity.5 Nonetheless, proper
attention to an orthodontic patient’s centric records
is an important consideration in orthodontics and all

of dentistry. We do know that
doctor-generated patient cen-
tric records are more reliable
than patient-generated re-
cords, but they are also less
valid (physiologic).5 In addi-
tion, the same bite registra-
tions used to make dental
casts should be consistently
used throughout all the pa-
tient records—dental models,

photographs, cephalometric radiographs, and so on.
And, to merely ask orthodontic patients to bite on their
back teeth will not always provide an accurate centric
bite registration, and one might miss diagnosing
a “Sunday bite.”

Gnathologic centric records are static and not func-
tional (Fig 1). Patients are not asked to exercise any rel-
evant physiologic mandibular movements to generate
centric relation records. Chewing kinematics are not
evaluated, such as chewing pattern dynamics, which
might determine whether a patient is more or less a ver-
tical or horizontal chewer.4,37 Furthermore, the harsh-
est occlusal forces are those generated via
parafunctional mandibular movements, such as brux-
ing and clenching. These movements and forces are
not evaluated by centric relation records and articulator
mountings.4

Based on information from the study of Alexander
et al,38 clinicians, in general, cannot predict where con-
dyles are positioned and recorded based on their partic-
ular type of centric bite registration. This makes it
imperative that orthodontic gnathologists provide

The premise for the use of articula-
tors dates back to well over a half
century ago, when occlusion and
condyle position were believed to
be the primary cause of temporo-

mandibular disorders.
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therefore, what you see on the hand-held casts made in
centric occlusion is not always what the patient truly
exhibits. Thus, one could misdiagnosis the patient.
Most orthodontic failures, retreatments, and temporo-
mandibular joint problems occur in patients with verti-
cal problems.

As Palla5 from the University of Zurich stated, “The
occlusion determines the fossa-condyle relationship
and at the same time regulates the muscular activity
through the periodontal receptors.” Let’s go a little fur-
ther into the question because the temporomandibular
joint is also involved in this relationship. We can now
begin to clearly understand how and why occlusion
might be a factor in the cause of signs and symptoms
of temporomandibular disorders.

Orthopedic stability implies that the condyles also
are in a stable relationship in the fossae; therefore,
loading occurs with no adverse effects on the joint
structures. If loading occurs when a joint is not in a sta-
ble relationship with the disc and fossa, unusual move-
ment can occur in an attempt to gain stability. This
movement, although small, often is a translatory shift
between disc and condyle.

Movements such as this can lead to strain in the dis-
cal ligaments and eventually to elongation of the discal
ligaments and thinning of the disc. These changes can
lead to temporomandibular disorders. The cause of this
shift between the condyle and the disc is an interfer-
ence (fulcrum), which pulls the condyle out of the fossa
and opens the functional spaces; this can lead to disc
displacement. Isberg6 stated that disc displacement is
an acquired position. There are many predisposing fac-
tors such as trauma, but do not forget occlusion. A
large centric occlusion-centric relation discrepancy
can lead to disc displacement and be the first cause
of a temporomandibular disorder. So, considering
this, we must now take a new perspective at the rela-
tionship between occlusion and temporomandibular
disorders.

Instead of talking about occlusion and temporo-
mandibular disorders, we should focus on the condyle
position and temporomandibular disorders. As Palla5

stated, the teeth are responsible for where the condyle
is positioned, so maybe it should be condyle position,
occlusion, and temporomandibular disorders. This is
where the articulator once again becomes a decisive
factor in preventing and treating patients with tempo-
romandibular disorders.

We know the importance of orthopedic stability in
the diagnosis and treatment of these patients; without
this instrumentation, it is impossible to reach an accu-
rate diagnosis. If you cannot diagnose orthopedic

instability, it will be difficult to choose the correct treat-
ment plan. Thanks to the mounting and the visualiza-
tion of the malocclusion (which sometimes is
responsible for the temporomandibular disorder symp-
toms), we can decide what needs to be accomplished to
maintain orthopedic stability.

As Okeson4 and Palla5 have stated, we need to place
the teeth in a position so asnot todisplace the joints. For-
tunately, a mounting, which represents such a position,
now places us in a unique position as diagnosticians.
We will be able to decide before placing 1 bracket in
the mouth whether we have an orthodontic case, a pros-
thodontic case, an orthodontic-prosthodontic case,
a surgical case, and so on. The ability to do this reduces
the mistakes and failures in our orthodontic practices
enormously. Now, is this not important enough to have
the articulator in our tool box? As we said before, it’s
just another tool that helpsusdiagnosemore thoroughly.

We know from the recent publications of Heasman
and Millett,7 Nunn and Harrel,8 Harrel and Nunn,9

Nunn,10 and Harrel et al11 that there seems to be strong
evidence of an association between untreated occlusal
discrepancies and the progression of periodontal dis-
ease. In addition, these studies show that occlusal
treatment significantly reduces the progression of peri-
odontal disease over time and can be an important ad-
junct therapy in the comprehensive treatment of
periodontal disease and that orthopedic instability
has periodontal implications.

One goal of orthodontic treatment is a healthy pe-
riodontium. Orthodontic treatment has a direct affect
on the face, teeth, joints, muscles, and periodontium.
Diagnosis is the key to achieving optimal results in all
of these areas. Our patients deserve the best treatment
possible. It is difficult to achieve optimal results in all of
these areas by using traditional plaster hand-held den-
tal casts. There is absolutely no relationship to the
joints and muscles or the functional occlusion with
these static casts sitting on the desk. The only way is
to use the necessary instrumentation. The treatment
goal, as stated earlier, is to achieve a musculoskeletal
stable position. To do this, the orthodontist must
know the exact relationship of the condyles at the start
of treatment. Only then can the treatment be planned
to achieve the goal of a stable condylar position. An ar-
ticulator is a key to diagnosis and thus helps us to ob-
tain all of the goals.

As Dr Frank Spear states, “a CR (Centric Relation) to
ICP (Intercuspal Posisition) slide by itself, is not evi-
dence of occlusal pathology. However if it becomes
necessary to treat a patients occlusion, centric relation
is the condylar position of choice.” To treat to centric

12 Point
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magnetic resonance imaging research data of the tem-
poromandibular joints that substantiate that the sub-
jects’ condyles are actually placed and recorded in
positions determined by such registrations. In addition,
the difference between gnathologic and nongnatho-
logic diagnostics is on average as little as 1 mm or
less, and this is mostly in the vertical dimension.39

Are such minor differences really a health concern?
Also, in growing children, the temporomandibular joint
condyle-glenoid fossa complex changes location with
growth; the fossae on average are displaced posteriorly
and inferiorly.40 One would therefore need to perform
new mountings regularly throughout treatment to di-
agnose and maintain their so-called ideal centric rela-
tion position. This however does not occur.

The shortcomings of articulators in orthodontics
were discussed in detail in our article and are listed in
Figure 2.4 Diseases of the temporomandibular joint

such as disc displacement and osteoarthrosis are best di-
agnosed with magnetic resonance imaging of the tem-
poromandibular joints and a clinical examination, and
not with articulators. The major premise for the use of
articulators is based on the incorrect concept of a “ter-
minal hinge axis” of Posselt41 dating back more than
a half century. Posselt conjectured that, in the initial
20mmor so of opening and closing, themandible (con-
dyles) only rotates similar to a door hinge (and does not
simultaneously translate). However, Posselt’s theory
was made in the era when centric relation was consid-
ered a retruded, posterior position of the condyles in
the glenoid fossa. During this time period, retruded cen-
tric relation was recorded with distal guided pressure
applied to the chin, a probable reason for Posselt’s find-
ing of a “terminal hinge axis.” In 1995, Lindauer et al42

demonstrated that, during opening and closing, the
condyles not only rotate, but also simultaneously

Fig 1. Limitations of centric relation, condyle position records, and measurements.

Fig 2. Limitations of articulators.
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relation, the use of an articulator will make the journey
much easier and more efficient.

As in any methodology, there is space for improve-
ment. In the future, we can count on electronic record-
ings or digital imaging that might make these
procedures easier and more accurate. But so far, articu-
lators and mounted casts are reliable clinical tools, cho-
sen bymost of the best clinicians in anyfield of dentistry
to obtain excellent dental care. Mounting dental casts
and many other clinical procedures that we routinely
use every day are empirically unconfirmed methods,
but this does not make them empirically invalid.

We face the risk that research, rather than contrib-
uting to an understanding of clinical practice, helps
sustain a constant divide between real therapies as
they are applied in clinical practices every day, and the-
oretical and experimental models artificially created in
a laboratory that do very little to bring researchers and
clinicians closer together.

REFERENCES

1. Shakespeare W. Hamlet. Cheltenham, England: Stanley Thornes
Publishers; 1984.

2. Rinchuse DJ, Kandasamy S. Articulators in orthodontics: an
evidence-based perspective. Am J Orthod Dentofacial Orthop
2006;129:299-308.

3. Okeson J. Selecting the best joint position: why all the con-
troversy? Proceedings of the Roth Williams International So-
ciety of Orthodontists Annual Conference; May 18-20, 2011;
Chicago, Ill.

4. Okeson JP. Orthodontic therapy and temporomandibular disor-
ders: should the orthodontist even care. In: McNamara JA, Kapila
SD, editors. Temporomandibular disorders and orofacial pain:
separating controversy from consensus. Vol. 46. Ann Arbor
(MI): Needham Press; 2009. p. 15-29.

5. Palla S. Mioartropatie del sistema masticatorio e dolori orofac-
ciali. Milan: RC Libri Editore; 2001.

6. Isberg A. Temporomandibular joint dysfunction: a practitioner’s
guide. Oxford: Isis Medical Media; 2001.

7. Heasman PA, Millett DT. The periodontium and orthodontics
in health and disease. Oxford: Oxford University Press; 1996.

8. Nunn ME, Harrel SK. The effect of occlusal discrepancies on pe-
riodontitis. I. Relationship of initial occlusal discrepancies to ini-
tial clinical parameters. J Periodontol 2001;72:485-94.

9. Harrel SK, Nunn ME. The effect of occlusal discrepancies on pe-
riodontitis. II. Relationship of occlusal treatment to the progres-
sion of periodontal disease. J Periodontol 2001;72:495-505.

10. Nunn ME. Non-working occlusal discrepancies are associated
with increased probing depths and attachment loss. J Evid Based
Dent Pract 2007;7:81-3.

11. Harrel SK, Nunn ME, Hallmon WW. Is there an association be-
tween occlusion and periodontal destruction? Yes—occlusal
forces can contribute to periodontal destruction. J Am Dent As-
soc 2006;137:1380-4.

12. Spear FM. Fundamental occlusal therapy considerations. In: Mc-
Neill C, editor. Science and practice of occlusion. Hanover Park
(IL): Quintessence Publishing Co; 1997. p. 421-36.

14 Point

January 2012 � Vol 141 � Issue 1 American Journal of Orthodontics and Dentofacial Orthopedics
View publication statsView publication stats

https://www.researchgate.net/publication/51922041



