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Preface

It has become apparent that the application of some of the principles of
current concepts of occlusion would be enhanced if the details of several of the
clinical and technical procedures were made available in the form of a manual.
Because of the nature of these details of procedure, only afew aspects of theory
will be provided in this manual, and the reader is referred to selected references
for additional sources of information.

The basic elements for the use of an articulator, the waxing of restorations,
and the waxing of an occlusal bite plane splint are provided for the student
in the literature. The utilization of a Hanau H2-PR articulator is not an
endorsement of this articulator; many other types of semi-adjustable articulators
(Denar, Whip-Mix, Condylator, Dentatus, etc.) may also be used.

The contents of this manual have been used in teaching undergraduate and
graduate students for more than two decades. Although several aspects may be
directed toward the concept of "freedom in centric," the primary goals relate to
enlightened use of an articulator and prevention of occlusal dysfunction through
functional or diagnostic waxing of restorations or through both. Some concepts
presented here have been outlined in Functional Occlusion | and II, workbooks
produced jointly by the Department of Occlusion and the Department of Edu-
cational Resources of the University of Michigan School of Dentistry. In this
respect we wish to acknowledge the assistance of Dr. Dave Starks, Chairman
of the Department of Educational Resources, and Terisita M. Tchou, B.S.E.,
M.A., Senior Instructional Associate.

.Although this manual reflects concepts taught by us for more than 25 years
in our courses on occlusion, and even though it would be difficult if not im-
possible to describe the contribution made by individual teachers, we wish
to acknowledge their contributions to the development of the material used
in our courses.

We wish to thank Professor William Brudon for many of the illustrations
characterized by his excellent appreciation for form and function. We acknowl-
edge also the contributions made by Dr. Jose dos Santos, Dr. James O. Bailey,
and by Ms. Karen Smith.

For the excellent photographic services we wish to acknowledge Mike
Kvicala, Keary Campbell and Per Kjeldson. The assistance of Mrs. Marian
Brockie and Mrs. Norma Staples in the preparation of the manuscript has been
invaluable, and is gratefully acknowledged.

Several television tapes have been developed for the subject matter of this
manual by Drs. Robert Brodbelt, Christian Stohler, Terrance Timm, and Joseph
Clayton. Inquiries regarding these TV productions may be directed to the
Department of Occlusion, The University of Michigan, School of Dentistry,
Ann Arbor, Michigan, 48103.

MAJOR M . ASH, JR.
SIGURD P. RAMFJORD
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Unit 1

Concepts of
Occlusion

The term "occlusion” is usually defined
in relation to contacting surfaces of the
teeth, but the conceptual view should in-
clude all the functional, parafunctional,
and dysfunctional relationships that exist
between the components of the mastica-
tory system as a result of the contacts
between the occlusal surfaces of the teeth.
In this sense "occlusion” is defined as the
functional and dysfunctional relationships
between an integrated system of teeth,
supporting structures, joints, and neuro-
muscular components. The definition in-
cludes psychological as well as physiologi-
cal aspects of function and dysfunction.

INTRODUCTION: UNIT OBJECTIVES
AND READINGS

The objectives for this unit are to pre-
sent some of the concepts of occlusion that
are necessary for the application of the
principles of occlusion to clinical practice,
and for an understanding of the other units
in this manual.

A. Objectives

1. Be able to define:
Functional occlusion
Centric occlusion
Centric relation
Freedom in centric
Bennett movement
"Nonnal" occlusion
Terminal hinge axis
Vertical dimension
Slide in centric
Guidance
Curve of Spee
Balanced occlusion

PR —TQ@ 0 Q0T
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2. Be able to describe:

a. Border movements of the mandi-
ble in the sagittal and horizontal
planes

b. Movement paths made by the
supporting cusps of first molars

c. Centric stops for al supporting
cusps for all teeth.

3. Be able to relate the determinants of
occlusion with occlusal morpholo-
ay.

4. Be able to outline the requirements
for transfer of information from the
patient to an articulator.

B. Reading (optional)

Ramfjord, S. O., and Ash, M. M., Ir.:

Occlusion. Philadelphia, W. B. Saun-

del's Co., 1971, Chapters 4 and 10.

UNIFIED CONCEPT OF OCCLUSION

A number of approaches to occlusion
have been suggested, but only the concept
of "freedom in centric" is complete and
open for all areas of dental practice. A
system of ideas that may beput to practical
use, and which can be understood as a
unified concept of occlusion, is necessary
for effective treatment of patients. In order
to aid in promoting or developing a func-
tional occlusion, or in preventing dysfunc-
tional occlusion, the concept must be flex-
ible enough to be applied to the wide
variety of occlusal problems that exist in
clinical dentistry. The system of ideas ex-
pressed here provides the practical basis
for a concept of functional occlusion con-
sistent with the principles of occlusion
relevant to the practice of dentistry.

instagram.com/high_dent
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2 CONCEPTS OF OCCLUSION

A practical concept of occlusion must be
open-ended - that is, useful for restora-
tive dentistry, orthodontics, treatment of
functional disturbances, and for individual
teeth as well as full mouth reconstruction.
It should not be closed to individual res-
torations or to any type of dental practice,
or be limited by economics. A complete
concept of occlusion should include ra
tional and practical ideas that are biologi-
cally acceptable on centric occlusion, cen-
tric relation, vertical dimension, rest
position, mandibular guidance, and occlu-
sal stability. The relationship between the
total masticatory system and the individu-
al-including the relationship between
occlusion, swallowing, mastication, and
parafunction- should be considered.

FUNCTIONAL OCCLUSION:
DEFINITION AND SCOPE

The term functional occlusion means
conducive to function and refers to a state
of the occlusion: (1) in which the occlusal
interfaces are free of interferences to
smooth gliding movements of the mancli-
ble, (2) there is freedom for the mandible
to close or to be guided into maximum
intercuspation in centric occlusion and
centric relation, and (3) in which occlusal
contact relations contribute to occlusal
stability.

From a practical standpoint functional
occlusion refers to a state of harmonious
function obtainable by an occlusal adjust-
ment or by properly designed individual
or multiple restorations or by both adjust-
ment and restorations. Although orthodon-
tics could be added as well, it will not be
considered here. From previous reading,
the reader should already be familiar with
the terms normal occlusion and ideal oc-
clusion. The term ideal occlusion is a con-
ceptual goal for an ideal occlusal state; itis
not constrained by the limitations of treat-
ment. An occlusion may be functional
without being entirely esthetic. Also, a
functional occlusion may be devel oped for
only parts of the occlusal interface by oc-
clusal adjustment and properly waxed or
carved restorations, yet some residual
need for adaptation will remain because
total treatment to reach an ideal occlusion
cannot be or is not accomplished.

www.highdentlab.com

The way the teeth come together or
occlude in function (mastication, swallow-
ing, and so forth) is important for the
health and comfort of the masticatory sys-
tem. Restoring the teeth with inlays,
crowns, or other restorations with occlusal
surfaces that are conducive to optimal con-
tact relations is a primary goal of restora-
tive dentistry.

The objectives of this manual are to
present practical methods for establishing
functional occlusal contact relations for
teeth or parts of teeth that have been lost
because of disease. When the contacting
surfaces of the occluding teeth (also called
the occlusal interfaces) have functional
rather than dysfunctional contact relations,
the occlusion is consider ed to be function-
al.

The development of a functional occlu-
sion for individual or multiple restorations
in many instances requires that the res-
torations be made away from the patient.
Hence the need for a simulator of the
patient's jaws, teeth, and jaw movements.
The simulation is done with an articulo-
tor, in which casts of the patient's dental
arches are brought together (articulated) in
functional positions. In order to have the
teeth occlude in an articulator in the same
way as in the patient, the articulator must
be close to the same size as the patient's
jaws and have elements that simulate the
temporomandibular joints. It must also be
capable of being adjusted to allow the
teeth of the casts to come together as inthe
mouth. The size of the articulator is impor-
tant because the mandible rotates and
translates about the temporomandibular
joints, and the same sized arcs of closure
cannot be duplicated on a small articula-
tor.

In order to position casts in an articula
tor so that the arcs of closure are the same
as in the mouth, it is necessary to transfer
the position of the maxillary arch relative
to the ‘condyles to the articulator. The
mounting of the mandibular cast is related
to the two positions, centric relation and
centric occlusion. When properly mounted
on the articulator, the casts should be able
to occlude as the teeth do in the mouth,
i.e., in centric relation and centric occlu-
sion, as well asin lateral and protrusive ex-
cursions.

instagram.com/high_dent
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CONCEPTS OF OCCLUSION 3

E

Figure 1-1. Envelope of border movements (sag-
ittal plane). CR, centric relation; CO, centric occlu-
sion; B, opening to maximum on the hinge axis;
E, maximum opening; R, rest position; F, maximum
protrusion.

JAW POSITIONS AND MOVEMENTS

Only a few mandibular positions are
usually described in studying functional
occlusion: centric occlusion, centric rela-
tion, and rest position in the sagittal plane;
and working (functional) and balancing
(nonfunctional) sides in the horizontal or
frontal planes. Condylar positions may
also be-described as working (rotating) and
balancing (orbiting) sides.

Figure 1-3.

www.highdentlab.com

CR

Figure 1-2. Envelope of border movements
(horizontal plane). CR, centric relation; E, left lateral;
F, protrusive; 0, right lateral movement path; IEC,
incisal edge contact.

Border Movem ents

Movements of the mandible are very
complex and difficult to describe. Howev-
er, al jaw movements take place within
certain boundaries. These boundaries con-
stitutean envelope shown for the sagittal
planein Figure 1-1. Such an envelope can
be envisioned as resulting from following
a point on an incisor. Some of the earliest
research done on mandibular movements
was accomplished using a very small light
attached to the incisors and exposing a
photographic plate in a darkroom during
mandibular movements. If a pencil were
attached to the incisors during opening,
closing, protrusive, and retrusive move-
ments, an envelope of border movements
would be produced as indicated in Figure
1-1. Centric occlusion and centric relation
are on the sagittal plane envelope.

The envelope of border movements for

Border movements. A, right working (functional) side; B, left balancing (nonfunctional) side.

instagram.com/high_dent
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CONCEPTS OF OCCLUSION

the horizontal plane is shown in Figure
1-2. This envelope not only contains func-
tiona contacts on the working side but
extends well beyond masticatory function.
Working side contact begins with lateral
movement from maximum interdigitation
outward to edge-to-edge contact of the

< bucca cusp tips. However, most function

> occurs within 1 to 2 mm of complete clo-
sure of the jaws. Working and balancing
relations are demonstrated in Figure 1-3.

Movement Paths

Paths made by supporting cusps during
mandibular movements can be superim-
posed over drawings of the teeth (Fig.
1-4). The paths are influenced by a num-
ber of factors such as intercondylar dis-
tance. These factors are summarized in this
unit under the heading Determinants of
Occlusion. Movement paths and their rela-
tionship to restorations and occlusal ther-
apy must be envisioned for every support-
ing cusp. However, the re ationship
between mandibular movements and
ridge and groove direction of the occlusal
surfaces is not remarkable. Even so, it
would not be appropriate to disregard
potential sources of occlusal dysfunction.

Interferences

Interferences to closure into maximum
intercuspation is referred to asapremature

Movement paths.
supporting cusp on the right maxillary first molar
(no. 3), and on the right mandibular first molar (no.
30). W, working; P, protrusive; B, balancing.

Figure 1-4. Paths made by

www.highdentlab.com

contact in centric. A contact on the bal-
ancing side that causes disclusion of the
teeth on the working side or displacement
of a balancing side tooth is called a bal-
ancinginterjerence. An occlusal contact on
the working side that hampers smooth
gliding occlusal contact movementson the
working side istermed a uiorking interfer-
ence. A protrusioe interference is an occl u-
sal contact that causes disclusion of the
anterior teeth or excessive movement of
anterior teeth in protrusive m ements.
Any posterior contact in protrusive move-
ments in the natural dentition is referred
to as a protrusive interference except
where anterior guidance is impossible,
viz., anterior open bite. On mounted casts
interferences can be judged only on the
basis of disclusion effects and interference
with smooth gliding movements.

Recordings of Mandibular
Movements

Intraoral graphic registration of centric
relation contact and posterior lateral bor-
der movements is sometimes used in den-
tal procedures, especially in making com-
plete dentures. The registration results in
a "gothic arch" or "arrow point" tracing as
seen in Figure 1-5. The stylus may be
fixed to either the maxill a or the mandible
(in this case, the maxilla). The stylus is set
with a slight occlusa vertical opening so
that the mandible may move freely with-
out occlusal interference. The plate to be
marked with the stylus is coated with dye,
ink, wax, or other suitable material that can
be scribed easily. On centric relation clo-
sure to contact, the stylus will make a mark
at the apex of the gothic arch. The gothic
arch tracing, pantograph, and other trac-
ing devices are used to program or adjust
an articulator so that casts of a patient
mounted in the articulator more accurately
simulate the patient's jaw movements, oc-
clusal relationships, and jaw positions.

Condylar Movement

In addition to rotation and translation of
the condyles during movement of the man-
dible, an immediate and progressive side
shift of the condyle has been proposed.
However, aside movement on the working
side may be far less with the teeth in con-

A
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CONCEPTS OF OCCLUSION

Figure 1-5. Gothic arch trac-
ing. Smoked recording plate sup-
ported on lower teeth and in-
traoral stylus on the maxillary
arch. A, centric relation; B, pro-
trusive; C, right working added;
0, left working added and com-
pleted gothic arch tracing.

tact than when there is no guidance. Al-
though the exact lateral shift is difficult to
determine, the incorporation of some side
movement into an articulator takes little
effort. Because of the potential benefit and
the small expenditure of effort involved, it
would seem appropriate to include the
movement in the program of an articulator.

CENTRIC OCCLUSION

When the patient brings the teeth to-
gether so there is maximum intercuspation
(centric occlusion), the number of contacts
made by opposing teeth will be greater
than if the patient is lightly bringing the
jaws together without clenching or "biting
hard."” This difference in contacts can be
demonstrated by placing thin (0.0005 in)
plastic strips called shim. stock between
the occlusal surfaces and biting down with
different amounts of muscle power. When
an impression is made of a patient's teeth
in order to make casts of stone or plaster,
the teeth are not subjected to occlusal
forces that occur when centric occlusion is
obtained in the mouth by the patient. Thus
the centric occlusion that can be obtained
on casts is not the compl ete intercuspation
that is obtained in the mouth. Such errors
are not large but must be accounted for in
the analysis of the occlusal contacts made
for casts on the articulator.

www.highdentlab.com
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Centric occlusion, also called the inter-
cuspal position (IC), is probably the most
important occlusal position of the teeth. It
is the terminal position of the last stages of
chewing and is frequently used as the
position for bracing the mandible during
swallowing. In some respects description
of centric occlusion as a position is diffi-
cult, inasmuch as there are no measure-
ments for precisely locating it to reference
points in the jaws. Thus with the extrac-
tion of all the teeth centric occlusion is lost
for the natural dentition. It is usually
changed with comprehensive orthodon-
tics. Even though centric occlusion cannot
be precisely measured, it does have verti-
ca and horizontal components. However,
only the horizontal (lateral and anterior-
posterior) components relative to centric
relation can be measured for clinical pur-
poses. '

Centric occlusion may be considered as
the terminal position of the open and close
clench, of the closing chewing stroke,
and of swallowing and yawning. How-
ever, such aterminal position is not actual-
ly centric occlusion by definition but could
be if it were the same position that ensues
with maximum intercuspation. Aside from
a small error, the terminal position of the
initial contact of an open and close clench
is that position found in maximum inter-
cuspation. The small positional difference
between the terminal position of function

A
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6 CONCEPTS OF OCCLUSION

and centric occlusion is dependent upon
several variables. If centric occlusion is
considered to be a position of the mandi-
ble and the teeth determined by three
coordinates (a three-dimensional posi-
tion), then a major variable could be the
force of the "bite." "Maximum" intercus-
pation does not necessarily mean max-
imum force of bite, but there is some
relationship between the degree of clench
and the degree of intercuspation.

Another variable involves the status of
the joints and muscles. With only a slight
reservation centric occlusion can be relat-
ed to centric stops on supporting cusps,
fossae, and marginal ridges. The collective
position of al these contact areas is related
functionally to the positions of the con-
dyles when the teeth are in maximal inter-
cuspation. Any abnormality of the joints
and muscles may interfere with the posi-
tion of the condyles (vertically, laterally,
and anterior-posteriorly) and prevent
achievement of centric occlusion.

When a full gold afown restoration is
made for a tooth such as a molar, it is
cemented into place w h afilm of cement
that is at best no thirmer than 20 microns.
Assuming that the centric occlusion posi-
tions for opposing teeth do not change as a
result of the preparation of the tooth for
restoration, the new contacts will be 20
microns too "high" in centric occlusion. If
left unadjusted, the increased height may
result in psychological responses inas-
much as many individuals can detect
spaces of much less than 20 microns be-
tween the teeth. Some natural adjustment
of function or structure or both may occur
in response to the "high" restoration, but
temporomandibular joint-muscle distur-
bances also may arise. Unless thereis posi-
tional adaptation of the tooth with the high
restoration, trauma from occlusion involv-
ing the periodontal structures can occur.
Such changes can lead to a shifting of the
teeth and centric occlusion. The use of
inadequate temporary restorations may
also cause a change in centric occlusion.
Influences affecting centric occlusion in-
clude clenching, bruxism, wear, eruption,
occlusal stability, loss of teeth, and restora-
tions. When centric occlusion is lost as a
point of reference for the masticatory sys-
tem, the loss may result in physiological as
well as psychological problems such as
"phantom bite," i.e., multiple dysfunction-
al symptoms associated with the patient's

www.highdentlab.com

complaints of an inability to adjust to an
alteration of centric occlusion.

When centric occlusion is changed or
lost in afull mouth reconstruction, contact
vertical dimension as well as the horizon-
ta (lateral and anterior-posterior) compo-
nents of centric occlusion must be approx-
imated. An arbitrary vertical, lateral, or
anterior-posterior placement of centric oc-
clusion and hoped-for biological accep-
tance isall that is possible, because there is
no scientific method of determining cen-
tric occlusion. On the basis of indirect
evidence, it is assumed that al the factors
mentioned can influence or change centric
occlusion, but those factors contributing to
occlusal stability tend to counteract such
influences to maintain centric occlusion.

CENTRIC STOPS

The term centric stop refersto the occlu-
sal contacts between supportingcusps and
fossae or marginal ridges with the teeth in
centric occlusion. The supporting cusps
include the buccal cusps of the mandibu-
lar premolars and molars and the lingual
cusps of maxillary premolars and molars.
The cusps of the mandibular canines are
supporting cusps and the mandibular inci-
sors are treated as supporting cusps. Oc-
clusal contacts between supporting cusps
and fossae or marginal ridges can be relat-
ed to what is considered to be an accept-
able arrangement of the teeth, and the
occlusion can be referred to as Class 1-
normal, using orthodontic terminology. It
is a practical reference standard from
which to describe an occlusion in terms of
the position of teeth and centric stops (Fig.
1- 6).

The presence, position, and morphologi-
cal features of cusps, fossae, and marginal
ridges that are centric stops significantly
influence contact vertical dimension and
occlusal stability. Failure to provide ade-
quate centric stops can cause occlusal
instability, resulting in shifting of the teeth
and disturbances in muscles and joints.
For example, centric stops should not be
made in arestoration by placing a support-
ing cusp on a single inclined plane of a
triangular cusp ridge. The contact rela-
tions for every supporting cusp must be
visualized. For example, the distal buccal
cusp of the mandibular first molar oc-
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CONCEPTS OF OCCLUSION 7

Position of centric
stops in a normal (Angle class 1) occlusion. Corre-
sponding numbers on maxillary and mandibular
teeth relate to contact of supporting cusps with
fossae and marginal ridges of opposing teeth in
centric occlusion.

Figure 1-6. Centric stops.

cludes in the oentral fossa of the maxillary ’

first molar.

CENTRIC RELATION

Centric relation is a jaw-to-jaw position
into which the clinician guides the mandi-
ble when the masticatory muscles aré re-+
laxed and the condyles are in their upper-
most position. In centric relation the
opening and closing movement of the
mandible for a short distance (B to CR in
Figure 1-1) results in rotation around an
axis through the condyles. Because a door
on hinges rotates only around the hinges,
the rotation of the mandible around a
transverse axis through the condyles has
caused this axis to be called the terminal
hinge axis of the mandible. This axis is
fairly stable. Its location may be pinpoint-
ed rather precisely using devices or may
be reasonably approximated. The latter
results in what is referred to as the arbi-
trary hinge axis.

By relating the mandible and teeth to
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the patient's hinge axis, the relationship of
the mandibular cast can be related to the
hinge axis of the articulator. In practice
this transfer of information to the articula-
tor is accomplished by guiding the mandi-
bleinto centric relation and then capturing
the relationship between the mandibular
and maxillary arches by using heat-
softened wax between the occlusal sur-
faces. Then the wax is cooled and the
position of the mandible relative to the
maxilla in centric relation is registered in
wax. This centric relation registration
check biteis then used to relate the mandi-
bular cast to the maxillary cast on the artie-'
ulator. Thus the mandibular cast is mount-
ed on the articulator in relation to a hinge
axis movement of the patient. Thus a ter-
minal hinge axis is common to the patient
and the articulator (Fig. 1-7).

With suitable adjustment of the articula-
tor, all the tooth contacts made by a patient
in centric occlusion and centric relation, as
well as contacts in lateral-and protrusive
movements, should be capable of being
made on the articulator. However, if the
casts are mounted in centric occlusion
rather than centric relation, retrusive con-
tacts distal to centric occlusion cannot be
made. Some articulators are not adjustable
and some have no lateral or protrusive

_ movement possibilities. The error result-
ing from using simple articulators can to a

certain extent be compensated for by clini-
caldnd laboratory techniques. The artic-
ulator to be used should meet the goals for
the restorations planned. A simple artic-
ulator may be adequate for a small indivi-
dual restoration but inadequate for mul-
tiple restorations.

Centric relation is the position of the
mandible in which the condyles are in the

ppermost, rearmost position. I n thi s posi-
tion the condyles have essentially very
limited potential for straight lateral move-
ment, and any lateral displacement caused
by intercuspation of the teeth may not be
acceptable and a functional disturbance
may develop. The emphasis on compati-
bility between centric relation contact and
centric occlusion is related to the limited
capacity of the temporomandibular joints
for lateral and posterior positioning.

In theory, the problem of obtaining cen-
tric relation has been solved by every
advocate of a particular method. However,
experienced operators may obtain centric
relation within a small error (~ 0.5 mm) by
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8 CONCEPTS OF OCCLUSION
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any method that is compatible with the
neuromuscular system. In this respect, an
experienced operator knows, or should
know, when conditions are optimal. But it
is one thing to obtain centric relation and
yet another to capture the relationship in
order to relate the mandibular cast to the
maxillary cast. Although centric relation
may not be obtained from a patient for any
of the exercises in this manual, a simulated
centric relation can be used in dl exer-
cises. Such a simulated "centric relation”
has limited future clinical value, should be
avoided generally in the clinic, and is no
substitute for learning to take a centric
relation (CR) bite. It is sometimes pro-
visionally used wh ere temporomandibul ar
joint-muscle dysfunction prevents a cen-
tric relation registration.

Occlusal Vertical Dimension

Contact vertical dimension as a measure
of the height of the lower third of the face
has little practical use for individual and
multiple restorations. However, occlusal
vertical dimension as a component of the
occlusal intercuspa position has biologic
significance for the maintenance of centric
stops and stability of the occlusion. Alter-
ations of the occlusal vertical dimension
by bite-raising appliances involving the
posterior teeth can result in intrusion of
these teeth and extrusion of the anterior

N\ \
‘ \
\ 3, Ope:\?ing on hinge axis
TS
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Articulator's
hinge axis

y i

Figure 1-7. Hinge axis. The
terminal hinge axis of the pa-
tient and the hinge axis of the
articulator represent a frame of
reference common to the pa-
tient and the articulator.

teeth, or can cause functional disturbances
of the masticatory system such as temporo-
mandi bular joint-muscle pain dysfunction,
or can cause both these problems. A gener-
al principle in restorative dentistry is to
maintain contact vertical dimension for
single and multiple restorations, or for al
complete mouth restorative procedures
when it cannot be established that a loss of
vertical dimension has occurred.

The occlusal vertical dimension for a set
of casts mounted on an articulator is deter-
mined by the contact relations of the teeth
in the intercuspal position. This vertical
relationship should be maintained irre-
spective of changes made in the occlusal
surfaces by the incisal pin and the con-
dylar element supports of the articulator.
Rubbing the casts together causes wear of
the stone and loss of vertical dimension. It
is necessary to make certain that the artic-
ulator can be zeroed or set so that the use
of its parts (viz., incisal guide table) does
not alter vertical dimension. Purposeful
alteration of the vertical dimension re-
quires thatthe mandibular cast be mounted
using a centric relation registration and
that the incisal pin can be adjusted to meet
the center of the incisal table at the in-
creased vertical dimension.

Slide in Centric

According to the freedom in centric
concept of occlusal therapy, vertical di-
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CONCEPTS OF OCCLUSION 9

Figure 1-8. Slide in centric.
With the mandible in centric re-
lation (CR) the movement on
the hinge axis (HA) results in
closure on an occlusal inter-
ference at b. With the mandible
in this position the vertical di-
mension is B. If the premature
contact (PC) in centric relation
is removed, the slide in centric
is eliminated and vertical di-
mension (C) is the same as at A
(centric occlusion).A to C and a
to c represent freedom in cen-
tric or long centric. The vertical
dimension at centric relation
equals that at centric occlu-
sion.

T ——
Centric stop tq

Vertical Oimension

mension in centric relation must be the
same as centric occlusion when all occlusal
interferences to closure in centric relati on
have been removed. In Figure 1-8 vertical
dimension is shown in the incisor region
in terms of A, B, and C. In Figure 1-9 the
position of a point on the teeth (in thisin-
stance the first molar) as it relates to the
premature contact in CR is given as b, the
centric relation contact with the premature
contact removed as ¢, and the position of
centric occlusion as a. The factors that in-
fluence the amount of the vertical com-
ponent of a slide in centric (movement
from btoaor B to Ain Figures 1-8 and
1-9) are the height of the premature
contact, its anteri or-posterior locati on, and
the curve of Spee (CS). The discrepancy

Figure 1-9. Slide in centric. s
Enlarged view of relationship of
a, band c shown in Figure 1-8.
Upper, The premature contact
(PCR) or occlusal interference in
centric relation involved the ob-
lique ridge of a maxillary molar.
Lower, With removal of the PCR
interference the slide in centric (b
to a) is removed, leaving freedom
in centric or long centric (¢ to
a).

www.highdentlab.com

between centric relation and centric oc-
clusion would depend upon the position
of the condyle in centric relation and cen-
tric occlusion in the patient. On the artic-
ul ator it would berel ated to the position of
the transverse hinge axis (HA) or arbitrary
hinge axis as transferred to the articulator,
and centric occlusion. From a practical
standpoint, on the articulator the incisal
pin should be in contact with the incisal
table at " zero" for both centric rel ati on and
centric occlusion. Unless such contact is
possible, usually through an occlusal ad-
justment, it isimpossible to use the "long
centric pin and table" to develop freedom
incentricinindividual restorations or any -
thing less than a full mouth reconstruc-
tion.

* oblique ridge

hoizon_tal_plu&s

a_ S’
vnique
. «ridge

horizontal plane
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10 CONCEPTS OF OCCLUSION

Cco

Figure 1-10. Freedom in centric.
Lingual supporting cusp (LC) occlud-
ing on a centric stop in centric occ lu-
sion. POCS is the plane of occlusion

CRC and centric stop in the fossa. Vertical

/ lines for CO and CRC relate to situa-

PC tion at A, B, and C. With the elimina-
/"‘\ tion of the premature contact (PC)

involving a triangular ridge, freedom
of centric (FC) from CRC to CO is
present as shown in B. If the occlusion
FC is restored as in C so that a new
centric occlusion (NCO) is produced,
the distance from CRC to NCO is a
shortened long centric (SLC), which is
0.5 mm or less.

FREEDOM IN CENTRIC oped to place the occlusal forces in the
long axis of the teeth.

There are at least two variations on the
concept of freedom in centric: (1) centric
contact in which the vertical dimension at
centric relation is the same as at centric
occlusion and there is no alteration of the
anterior-posterior relationship of centric
occlusion to centric relation and (2) alter-
ation of the distance from centric relation

to centric occlusion in a full mouth recon-

Freedom in centric is a concept of occlu-
sion in which there is freedom of the
mandible to close without interference
into contact in centric relation, centric oc-
clusion, and between, and also slightly
anterior and lateral to centric relation and
centric occlusion. Freedom in centric, or
broad centric as it is sometimes called, is
obtained by an occlusal adjustment or by

t.me/highdent

restorative dentistry that allows the mandi-
ble to close into centric without the need
for gross neuromuscular responses to oc-
clusal interferences. This centric is devel-

www.highdentlab.com

struction by placing centric occlusion
closer « .5 mm) to centric relation. (The
latter is sometimes called long centric.)
Freedom in centric (Figs. 1-10 and 1-11)

Figure 1-11. Freedom in cen-
tric. Relatively flat area in fossa for
contact of supporting cusp. Form
is related to (1) cuspid guidance
and guidance from buccal cusps of
posterior teeth (group function) if
present, (2) occlusal adjustment,
and (3) resto rations.
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CONCEPTS OF OCCLUSION 11

or long centric are not found in the natural
dentition. Freedom in centric is produced
by an occlusal adjustment and/or single or
multiple restorations. Long centric is pro-
duced in a full mouth reconstruction in
which at least all posterior occlusal sur-
faces are changed.

GUIDANCE

The control of mandibular movements
brought about by the masticatory muscles
involves sensory systems that include the
periodontium, tongue, temporomandibu-
lar joints, muscles, tendons, and skin. In
addition, the occlusal surfaces during con-
tact of the teeth not only physically limit
closure but also guide the teeth into cen-
tric' occlusion. As the occlusal surfaces
glide on each other, guidance is provided
by the morphologic features of the occlusal
surfaces. The guidance provided by the
cuspid is often referred to as cuspid guid-
ance, that provided by the incisors as inci-
sor guidance, that provided by the anterior
teeth as anterior guidance, and that pro-
vided by the joints as condylar guidance.

Guidance provided by the parts of an
articulator varies according to the type of
articulator, from simple to so-called fully
adjustabl e types. At this time no articulator
can be programmed to duplicate the input
from all of the components of the mastica-
tory system. What are called condylar
guidance and incisal guidance on an artic-
ulator vary greatly in programmability for
duplicating guidances on the patient. The
path of the condyle is complex, and daily
biologic variation makes the task of simu-
lating a path of an articulator very difficult.
In effect, the condylar guidance of an artic-
ulator does not represent accurately the
path of the condyle.

It would be futile to assume that a for-
mula or a set of physical factors could
provide a reasonable picture of occlusal
guidance. However, the importance of
guidance factors is expressed in the many
concepts of occlusion that exist. Treatment
of the occlusion, then, may be based on the
factors that may influence mandibular
movement in the most ideal or harmonious
way. Something specific may be said about
a concept of occlusion by the answer to
this question: In jaw movement from cen-
tric occlusion, what influences the path of
the mandible? The occlusion (teeth and

www.highdentlab.com

periodontium), the temporomandibular
joints, and the neuromuscular system all
have varying degrees of influence. Several
concepts of occlusion are built around dif-
ferent ideas of the importance of specific
influences. Condylar guidance versus
tooth guidance is an example.

Another way of indicating subtle differ-
ences in ideas as related to concepts of
occlusion is to ask the question, In jaw
movements from centric occlusion, what
influences should control the path of the
mandible? One concept assumes that all
guidance should come from the cuspid
(so-called cuspid-protected occlusion). An-
other concept assumes that al the teeth, at
least groups of many teeth, should be in
contact in mandibular lateral excursion.
This concept of "group function™ stresses
multiple tooth guidance. The acceptance
of such al or nothing concepts of guidance
or occlusion is not necessary or desirable.
Most important is the health and comfort
of the patient.

Sensory inputs from the joints for con-
trol of mandibular movement are more
significant with the teeth out of contact
than the sensory input from the periodon-
tium when the teeth are in contact. How-
ever, disharmony between the anatomic
and physiologic features ofthe teeth,joints,
and muscles may significantly influence
mandibular movements. In the absence of
disharmony it appears reasonable that the
principal determinants of occlusion for in-
dividual or multiple restorations should be
the teeth.

ORIENTATION

The curve of Spee (also known as com-
pensating curve in complete dentures) de-
scribes a curve from the tip of the mandib-
ular cuspid to the distobuccal cusps of the
mandibular second molar. It does not in-
clude the anterior teeth and can be de-
scribed for each side of the mouth sepa-
rately.

In Figure 1-12, FH refers to the stan-
dard horizontal or Frankfort horizontal
plane. It is merely a plane of orientation.
However, casts will not be oriented to the
Frankfort plane unless both anterior (01-
bitale) and posterior (porion) bony land-
marks are transferred to an articulator.
Usually thisis not accomplished even with
an infraorbital pointer (see Fig.4-8), which
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Figure 1-12. Orientation.
Plane of occlusion (PO); curve
of Spee (CS); incisal guide (IG);
FH, Frankfort plane; and AE,
angle of eminentia.

actually transfers ahinge axis--orbital plane As shown in Figure 1-13, the vertical or
to the articulator. Use of the pointer often sagittal axis or both of the articulator and
results in the maxill ary cast being mounted patient may be quite different, and the AE
too steeply. Rather, an arbitrary articulator shown in Figure 1-12 has little absolute
planeisused most frequently. relationship to the condylar inclination

\ ¢ f-_g pg § _ !
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Figure 1-13. Relation of arti-
culator to patient. The plane of oc-
clusion of casts can be related to
upper member of the articulator
and the plane of occlusion on the
patient can be related to the hori-
zontal Frankfort plane (FH). In this
way the vertical axes of the patient
(A) and the articulator (8) could be
related if the orbitale and porion
bony landmarks are used and
transferred to an articulator (see
text) .
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settings of an articulator. Furthermore, the
condyle does not necessarily follow or lie
in contact with the bony eminentia. Any
angle measured on x-rays may have little
meaning to the actual condylar path. There
is guidance from the temporomandibular
joints and the condyle has a path, but
neither are strongly related to the angle of
the eminentia, if a all. Recall, when set-
ting the articulator, the meaning of the
term condylar guidance of the patient and
condylar inclination on the articulator.

BALANCED OCCLUSION

As an articulator is moved with occlusal
surfaces making contact, a relationship be-
tween five factors has been described by
Hanau's Quint or Thielemann's formula.
Except for the condylar path, these factors
may be developed in complete dentures so
that there is harmony between the factors
on the articulator and abalanced occlusion
is established. Balanced occlusion means
posterior (bilateral) and anterior tooth con-
tact without interference in al move-
ments. It is developed to prevent tipping
of the denture bases in function or para-
function. A balanced occlusion is not nec-
essary or desirable in the natural denti-
tion.

The relationship between the five fac-
tors (Thielemann's formula) has been de-
scribed as follows:

Balanced Occlusion =

(a constant)

Condylar Guidance: Incisal Guidance
Plane of Occlusion- Curve of Spee- Cusp Height

For example, if condylar guidance (CG)
is increased, incisal guidance (G) must be
decreased. If theiplane of occlusion is
increased, the curve of Spee or cusp height
must be decreased. Note that these are
changes involving the upper or lower com-
partments (not the numerator or denomi-
nator, because this is not a mathematical
equation). If the condylar guidance is in-
creased on an articulator (it cannot be done
on the human subject), then the plane of
occlusion (below the line) 'must be in-
creased.

The concept of a balance of the five
factors of occlusion is appliedinrelation to
complete dentures and to articulation of
dentures on an articulator. The usefulness
of the five factors is limited in discussing
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the natural dentition and mandibular
movements. For example, when the man-
dible is moved from centric occlusion for-
ward (a protrusive movement) with the
teeth in contact, only the anterior teeth
should make contact in the natural denti-
tion. The guidance of the mandible by the
cuspids and incisors is not critical interms
of steepness (angulation) for neuromuscu-
lar harmony, except for that amount re-
quired to prevent contact of posterior teeth
in protrusive movement.

The words must, should, can, or may
demonstrate the difference between the
requirements of complete denture occlu-
sion and the natural dentition, at least on
casts mounted on an articulator. For exam-
ple, in complete dentures in which the
concept of balanced occlusion is applied,
cusp height must be related to balanced
occlusion in considering the plane of oc-
clusion. In protrusive movement, if the
plane of occlusion is decreased, the cusp
height must be increased in order to main-
tain balanced occlusion. Inth'e natural den-
tition, however, the concept of no posteri-
or contacts in protrusive indicates that if
the plane of occlusion is increased, the
cusp height may be increased, provided
no posterior contact results from the in-
crease.

Considering the importance of the neu-
romuscular system, joints, and periodon-
tium in mandibular movements, the five
factors of occlusion are inadequate to de-
scribe all that is involved in the guidance
of occlusion. However, the five factors do
aid in understanding some of the physical
or mechanical relationships of occlusion,
especially in the analysis of articulated
casts, articulator mechanics, and complete
denture fabrication on an articulator.

DETERMINANTS OF OCCLUSION

The factors that determine what the oc-
clusal morphology ought to be in restora-
tions have been called the deter minants of
occlusion (see chart). When referring to
complete dentures it has been conven-
tional to refer to condylar guidance, incisal
guidance, plane of occlusion, cusp height,
and curve of Spee (or compensating curve)
as b.eing interrelated for balanced occlu-
sion. However, for the dentition
such parameters as intercondylar distance,
lateral shifting of the condyle, and other
condylar factors have been called the con-
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Some Determinants of Occlusal Morphology

Cusp
HE IGHT

LINGUAL
CONCAVITY OF
MAXILLARY
ANTER IOR
TEETH

RIDGE AND GROOVE
DIRECTION
maxilla mandible

Intercondylar distance
greater
lesser

Working side movement-outward and :
back
forward
up
down

Condy lar inclination-lateral (Bennett)
greater
lesser

Condylar inclination-horizo ntal
greater
lesser

Curve of Spee
greater r
lesser r

——

Anterior maxillary overlap-horizontal
greater
lesser
vertical
greater
lesser

—

——

Occlusal plane vs. condylar inclination
1 parallelism
1 divergence

—_—

< more distal
— more mesial
t increased
| decreased

dylar determinants of occlusion- that is,
several condylar factors are said to have a
significant effect on what the occlusal mor-
phology ought to be in restorations. The
concept of condylar-determined occlusion
has more relevance to a full mouth recon-
struction than to individual restorations.
For individual and multiple restorations
the occlusion of the other teeth is often
more significant than the condyles in de-
termining the occlusion for restorations.
However, al components of the mastica-
tory system must be in harmony, includ-
ing thejoints and occlusion.

To meet the goals for tooth determinants
of occlusion, restorations may be done
totally (amalgam, composites) in cases in
which direct carving of the restorative ma-
teria is done in the mouth. The restora-

t.me/highdent
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tions are formed with the occlusion being
related to occlusal contacts during man-
dibular movements. A technique of mak-
ing sure that the anatomic occlusal fea-
hues conform to the patterns of function
(or parafunction) on the teeth not being
restored is to place softened wax in a
cavity preparation and have the patient
register in the wax the paths of cusps for
various excursions of the mandible. This
"wax chew-in" is then used to complete a
wax pattern of the restoration using artic-
ulated casts.

Also, another way for allowing the exist-
ing occlusion to set the anatomic features
of arestoration involves the use of articul a-
tors in which the articulator condylar ele-
ments follow passively the paths set by the
occlusion of the casts (Fig. 2-1E). Only a
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few articulators are designed to fully use
this technique because without adequate
guidance for the occlusion, which is the
case when the patient has no posterior
teeth or is completely edentulous, articula-
tors without some means to support the
maxillary casts and provide an alternate
condylar guidance would be too severely
limited to be practical for widespread use.
Dsually the more adjustable the articula-
tor, the more likely is the possibility for
complete articulation of the existing occlu-
sion. Thus the existing occlusion can be
used to program the articulator.

Dsually, the effect of differing anatomic

www.highdentlab.com

components (such as intercondylar dis-
tance, Bennett movement, and so forth) on
cusp height, ridge and groove direction,
and degree of concavity of the lingual
surfaces of the maxillary anterior teeth are
considered in relation to restorative proce-
dures. The effect of differences on restora-
tions ITIUS be related to (1) the goals of the
concepts of occlusion being applied, (2)
averaging versus more precise instrumen-
tation, and (3) whether or not an ana
tomic component can be changed. The
primary objectiveis the development of an
occlusion that is compatible with the neu-
romuscular system.

instagram.com/high_dent
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16 CONCEPTS OF OCCLUSION
Unit 1 Exercises
Directions: Fill in or circle the correct answer as appropriate.

1. Centric occlusion is not considered to be a stable position because

2. Centric occlusion involves a three-dimensional position of the centric stops

and thus dictates

3. Centric relation is an unstrained position that occurs around the terminal

. Itisaframe of reference used to

on an articulator. A stablejaw position in centric relation is enhanced when
there are no premature contacts in _

4. Rest position is defined as a position related to

dimension, and to space.

Contact vertical dimension is dependent upon _

5. In making dentures using an articulator, five physical factors of occlusion are
related in the concept of occlusion.

6. The Frankfort horizontal plane passes through the _
and the . The angle of eminentia, measured from the
Frankfort plane on a cephalogram, (is/is not) the condylar guidance angle on
an articulator.

7. The angle of the eminentia does not accurately describe the path of the

____in protrusive or lateral movements.

8. Thielemann's formula dealing with various factors of occlusion is more re-

lated to factors than to neuromuscular factors, more

related to occlusion than to _

occlusion, and more useful on an than in the — — —
dentition.
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9.

10.

11

12.

CONCEPTS OF OCCLUSION

The term "normal occlusion” refersto an of

, hot universally found, not the "norm," not necessarily re-
lated to an absence of occlusal interferences and not necessarily "ideal," but
often used as an orthodontic goal.

All mandibular movements occur within an of move-
ments.

In normal occlusion the mesial lingual cusp of the maxillary first molar
occludes where?

The path that the distal buccal cusp of the right mandibular first molar
projects from centric occlusion on the maxillary first molar in right working
movement is toward the (mesial, distal, buccal) palate.

Unit 1 Test

Rest position changes with head position:

a but contact vertical dimension is responsive to changes in rest position

b. and should be used to relate the mandibular cast to the maxillary cast
because it is a functional position

c. aandb

d. and should be considered even in a single restoration

e a b andd

Freedom in centric:

a. has anterior-posterior and lateral dimensions

b. occurs in almost everyone

c. would improve the dental health of most adults
d. is best when about 0.5 mm long

e. al of the above

. Centric occlusion:

a. can be used to relate the maxilla to the mandible without error

b. can be used to mount casts that will have no occlusal interferences in
centric occlusion, but will have in centric relation

c. is not always anterior to centric relation

d. is not found in animals

e. all of the above

When casts are to be mounted in centric occlusion, the use of wax for the
registration will:

not prevent error due to compressive forces

not influence the neuromuscular system

prevent occlusal interferences in centric occlusion

not usually produce anterior-posterior error in the mounting
al of the above

©T20 Do
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18 CONCEPTS OF OCCLUSION

5. Centric occlusion:

a. is maximum intercuspation of the teeth

b. is the initial contact position of the open-and-close clench

c. is best determined with stone casts

d. is almost always correct if casts are mounted in centric relation
e. al of the above

6. Centric occlusion:

a. may be influenced by the force of clench or bite

b. may not be registered on mounted casts correctly because of hard wax
used for the interocclusal registration

c. may not be obtained correctly on casts because of incorrect use of
impression material

d. may be influenced by the temporomandibular joints

e. al of the above

7. Freedom in centric can be:

a. found rarely, if ever, in the natural dentition
b. developed in an occlusal adjustment
. formed in restorations
developed in complete dentures
. al of the above

D Q0

ooth with increased mobility (jiggling tooth):

At
a. may be adapting to an occlusal interference

b. could be a response to an initial interference elsewhere in the mouth
c.aandb

d. will show progressive injury and thus traumatic occlusion

e. a b, andd

9. A full crown restoration is seated with cement. The "filling" feels "high"
and requires grinding. The reason for the interference could be:

thickness of the film of cement

case mounted in centric occlusion

poor temporary restoration and some extrusion of the tooth

impressions taken after clenching or mouth open for one-half hour for
crown preparation

e. dl of the above

QoTo

10. Occlusal interferences may interfere with:

a. swallowing and speaking
b. chewing

c.aandb

d. centric occlusion function
e a b, and d

11. Concerning mastication of food:

a. Tooth contacts rarely occur in centric occlusion

b. Tooth contacts occur frequently and regularly in centric relation
c. An ideal occlusion is a requisite for masticatory efficiency

d. Itis done primarily in a border position

e. None of the above

t.me/highdent www.highdentlab.com instagram.com/high_dent
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CONCEPTS OF OCCLUSION 19

12. The greater the outward-upward direction of the rotating condyle in the
vertical plane, the greater the Bennett movement, and the greater the inter-
condylar distance:

a. the greater the lingual concavity of the maxillary anterior teeth

b. the shorter the cusps

c. aandb

d. the more distal the ridge and groove direction on the maxillary teeth
e a b andd

13. The lesser the Bennett movement:

a. the longer the cusps

b. the more distal the ridge and groove direction

c. aandb

d. the greater the maxillary anterior lingual concavity
e ab andd

14. Which of the following factor(s) will affect: (1) cusp height, (2) ridge and
groove direction, and (3) lingual concavity of the maxillary anterior teeth (al
three):

direction of rotating condyle (horizontal plane)
Bennett movement

intercondylar distance

direction of rotating condyle (vertical plane)
all of the above

20T

15. An ““ideal” occlusion:

a. refers to an arrangement of teeth and esthetic and functional goals

b. requires that the arrarigement of teeth be conducive to occlusal stabil-
ity

c.aandb

d. is the same as a normal occlusion (angle Class I)

e. ab andd

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Unit 2

Adjustable
Arti cu lators: Parts
and Functions

An articulator is a mechanical device for
joining casts of a patient's dental arches so
that diagnostic and restorative procedures
can be carried out away from the patient.
The range of articulators varies from sim-
ple hinge-like devices to sophisticated,
highly adjustable instruments. Unfortu-
nately, none can faithfully duplicate the
complex movements of the mandible. In
any case, the type of articulator to be used
should be consistent with the goals of
occlusal therapy.

The instrument used here is the Hanau
H2- PR, a semi-adjustable articulator
based on the average dimensions of ~110
millimeters. It is assumed that the articula-
tor is suitable in dimensions for the aver-
age patient. The PR adjustment, or
protrusive-retrusive adjustment, facilitates
the mounting of casts in centric rel ation.

INTRODUCTION: UNIT OBJECTIVES
AND READINGS

The objectives of this unit are to identify
the components of functions of a semi-
adjustable articulator. Severa behavioral
objectives are Included.

A. Objectives

1. Be able to identify all the parts and
function of the parts of the articula-
tor.

2. Be able to discuss the limitations of
articul ators.

3. Be able to discuss the use of the
incisal guidance.

www.highdentlab.com

4. Be able to describe the use of the
long centric incisal pin and table.

5. Be able todiscuss the differences
between arcon and nonarcon types
of articulators.

B. Readings (optional)

Beck,H.0 .:Aclinical evaluation ofthe

arcon concept of articulation. J. Pros-

thet. Dent. 9:409, 1959.

Weinberg, L.A.: An evaluation of basic

articulators and their concepts: Part I,

Basic concepts. J. Prosthet. Dent.

13:622, 1963.

Weinberg, L. A.: An evaluation of basic

articulators and their concepts: Part |1,

Arbitrary, positional, semiadjustable ar-

ticulators. J. Prosthet. Dent. 13:645,

1963.

TYPES OF ARTICULATORS

There are numerous adjustabl e articula-
torsdesigned to meet one or more require-
ments (Fig. 2-1). Articulators are classified
in several ways, but a practical and simple
classification system is: (1) simple or
straight line, (2) average value, (3) semi-
adjustable, and (4) “fully” adjustable.
Classifications 3 and 4 are combined into
the category of adjustable articulators,
since no articulator is actually fully adjust-
able. Another classification divides adjust-
able articulators into arcon and nonarcon
type articulators. The term areon comes
from an articulator designed by Bergstrom
called an ARCON (ARticulator CON-
dyle).

instagram.com/highz_%lent
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22 ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS

The adjustable articulators in QIlmon
use in this country are: (1) Hanau H2, (2)
Whip-Mix, (3) Denar, and (4) TMJ. Artic-
ulators commonly found in Europe are the
Dentatus (very similar to Hanau H2) and
the Gerber Condylator. In the arcon type
instrument the condylar el ements are on

the vertical axis and condylar guidances
are on the upper (maxillary) member. The
Hanau H2, Dentatus, and Condylator are
nonarcon types sometimes referred to as
axl e-type articulators.

All articulators in common use have an
upper and lower member, with the upper

Figure 2- 1.

Adjustable articulators. "Fully" adjustable articulators: A, Stuart, B, Simulator, C, Denar.

Semi-adjustable articulators: 0, Gerber, E, TMJ, F, Gnathomat.

www.highdentlab.com
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ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS 23

member holding the maxillary cast. Since
the upper member is movable, the move-
ment of the maxillary cast is the reverse on
the patient in whom the mandible moves.
This relationship is sometimes confusing
to the student at first, but the reversal
becomes less and less of a problem in a
short period of time.

All the adjustable articulators in com-
mon use utilize a position on the terminal
hinge as a mounting position for the lower
casts (centric relation [CR] check bite)
and will accept a face bow transfer to
orient the maxillary cast to condylar ele-
ments of the articulator.

The articulator and face bow are used to
join a patient's casts in such a way that
mandibular movement and occlusal con-
tacts can be simulated. The simulation of
mandibular movements and occlusal rela-
tions has two problems: (I) use of a stable,
reproducible frame of reference, and (2)
use of a device (articulator) that will ade-
quately simulate jaw movements.

HINGE AXIS -

The frame of reference common to artic-
ulator and patient is the terminal hinge
axis, which is determined (1) by palpation,
(2) mechanically with a device called a
kinematic face bow, and (3) arhitrarili) by
manual or automatic measurement 12 to 13
mm anterior to the tragus. The errors in-
volved in these determinations are dis-

B0-3051 thumbnut

96 -28 left or right
condylar
guidance,
specify

130-3109 centric lock

96-43 condylar shaft

130-2017 condylar element

96 -59 thumbscrew

96-4 right candy/or post

96-1 lower member

96-68

Figure 2-2.

130-3015 elevating
scraw
locknut —

www.highdentlab.com

cussed in Unit 8 and elsewhere.* How the
hinge axis is determined will be covered
in Unit 7.

Theregistration of the axis means locat-
ing the hinge axis points on each side of
the face. These two points must be related
to the maxillary arch and then the maxil-
lary cast related to the hinge axis points on
the articulator. This transfer is made with a
face bow, a device that transfers the rela-
tionship between the hinge axis of the
patient and the maxillary arch to the artic-
ulator through the mounting of the maxil-
lary cast to the articulator. (See "Quick
Look at Face Bow Function,"” Unit 4.)

THE HANAU H2-PR ARTICULATOR

On the Hanau H2-PR the upper
member has two condylar elements (Fig.
2-2). Through the elements and the upper
member is a shaft (or axle) corresponding
to the transverse hinge axis. The condylar
elements glide in slots called the condylar
guidance (Fig. 2-3). The guidance, called
the horizontal condylar guidance, may be
inclined to simulate the path of the con-
dyle (forward and downward). As indicat-
ed in Unit I, the condylar guidance inclin-
ation in degrees is not the angle of the
eminentia nor the path of the condyle in

*Bosman, A. K : Hinge Axis Determination of the
Mandible. Leiden, Stafleu and Tholen B. V., 1974.

130- 3325 incisal pin extension
130-3060 thumbnut

96 -2
96 -3
130-3039 thumbscrew

upper member

left condylar post

/30-3008 incisal pin
/30-2012 mounting plate

/30-2011  lateral wing

B0-108 incisal guide

Hanau H2 artic ulator-parts.
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24 ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS

degrees. The inclination in degrees is a
relative measure, not an absolute value
related directly to another angle, i.e., angle
of eminentia.

The upper member of the articulator
may be locked in a forward position
against a mechanical stop (called a centric
stop) in"centric." Ifthe mandibular cast is
mounted in centric relation and the upper
member locked (with the centric locks)
against the centric stops, the upper
member is locked in centric relation. If the
mandibular cast is mounted in centric oc-
clusion, the upper member will be locked
in centric occlusion.

When the upper member is locked in
"centric" (centric relation or centric occlu-
sion), that is, when the condylar clements
are locked against the centric stops, move-
ment of the condylar guidance through
various inclinations will produce no
changes in the'upper member. When the
spacer and centric stops are in position on
the Hanau H2-PR and the condylar ele-
ments are against the centric stops, the
condylar shaft of the upper member is
centered in the condylar guidance (Fig.
2-3).

Inasmuch as the Hanau H2-PR articul a-
tor does not accept a kinematic face bow or
hinge axis locator, it is impossible to
transfer the true hinge axis of the patientto
the hinge axis of the articulator. The hinge
axis of the Hanau H2-PR articulator is the
center of the condylar shaft when the con-
N (dylar elements are against the centric
“/stops (Fig. 2-3). As will be seen later, the

practical use of an arbitrary hinge axis

leads only to small errors that are accept-
able for most treatment procedures.

If the mandibular cast is mounted in
centric relation (and a slide in centric

Condylar Slot

7 Zero Notch

153-104 Centric Lock

Ear Rod Support Pin

96-112 Condylar Stop

6 Inclination Indicating Line

96-11 7 Spacer

www.highdentlab.com

exists in the patient), when the casts are
moved into centric occlusion (centric
locks, 153-104 loosened), the condylar
shaft will not be centered in the condylar
guidance slot.

The Hanau H2-PR has a provision for
Bennett movement - that is, for possible
side shift movement of the mandible. Itis
an averaging type of movement and does
not attempt to produce an immediate side
shift. Bennett movement is called lateral
condylar inclination on the Hanau H2-PR
and is determined from the horizontal con-
dylar inclination (Fig. 2-4A) by a formula
provided on the underside of the base of
the articulator (Fig. 2-4B).

The formula for the' lateral condylar
guidance on the Hanau H2-PR has never
been tested for its validity. Whether or not
there is such a relationship between hori-
zontal condylar guidance inclination and
Bennett movement (lateral condylar guid-
ance) is a moot question. However, the
Bennett movement appears somewhat lim-
ited on the H2-PR (30°) in contrast to the
Dentatus (40°).

Of particular importance in the use of
the Hanau H2-PR is the correct manipula-
tion of the upper member to obtain the
Bennett movement. In right lateral excur-
sion (Fig. 2-5), the condylar shaft (axle
housing) moves laterally, while the con-
dylar element remains in contact with the
working side centric stop. At the same
time the edge of the condylar shaft hous-
ing on the balancing side remains in con-
tact with the condylar element. The bal-
ancing side element moves away from the
condylar stop (Fig. 2-6) in lateral move-
ments.

In a"fully" adjustabl e articulator, a side
shift is programmed in a specific way with

130-2017 Condylar Element

Figure 2-3.
parts.

Condylar guide-

96-111 Condylar Guidance
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ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS 25

Figure 2-4. Setting lateral condylar inclination.
A, correlation between horizontal inclination set-
ting and lateral inclination; B, formula on under-
side of articulator for setting lateral inclination.

HORIZONTAL
GUIDANCE =30’

!
Yy
wn S —
; =16
|
|
|
|
|
|
|
|
I
1]
L4
H = HORIZONTAL CONDYLAR INDICATION
DISREGARD PLUS OR MINUS
L - LATERAL CONDYLAR INDICATION
accEPT L= # 12
IN RIGHT LATERAL EXCURSION
Housing of condylar
To increase or Condyl ar shaft moves shaft remains in
decrease lateral laterally while condylar contact with condylar Figure 2-5. Lateral shift action. Proper lateral
on working side, element remains in element shift of upper member of the Hanau H2 articulator
turn opposite post  contact with centric stop. requires the condylar shaft housing to remain in
acc ordingly.

contact with the condylar element on the balancing
side during lateral movements.

balancing side
working side
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26 ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS

Figure 2-6. Position of the components of the H2 articu lator to obtain Bennett movement. A, incisal pin in
a position of right working movement; B, correct position of condylar shaft housing and condylar element on
the right side in a righ t working position; C, correct contact between housing and element on the left side in a
right working position; D, incorrect contact relationship between shaft housing and condylar element on the

right side for right working movements.

t.me/highdent www.highdentlab.com instagram.com/high_dent
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ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS 27

Figure 2-7. Incisal pin and guide table. A, Schuyler long centric pin ; B, schematic of Schuyler pin and table;
C, straight pin; 0, freedom in centric (FC) pin out of function.

t.me/highdent www.highdentlab.com instagram.com/high_dent



t.me/highdent

UM},}SDJ’A 9 U|)'l4u.3|..\.3.) )L‘:\A.CD

o b (5luilass jlgil

28 ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS

the teeth out of contact so that no guidance
is obtained from the teeth. In contrast, one
articulator (TMJ) uses guidance obtained
from the patient's teeth to fabricate the
condylar fossa out of soft acrylic on the ar-
ticulator.

The incisal guide table on the Hanau
instrument is used to simulate guidance by
the anterior teeth. The incisal guidance
can be adjusted for apositive inclination of
60° and a negative inclination of 20°. The
articulator may have a guidance table with
a "long centric" table (Fig. 2-7A, B) and
an adjustable incisal pin (Fig. 2-7A, B).
At this time the straight pin can be used
(Fig. 2-7C) and the long centric table pin
placed below the surface of the table (Fig.
2-7D). The incisal' table inclination and
the inclination of the lateral wings are set
to replace the tooth guidance in order to
prevent wear of the stone casts and to
provide guidance when tooth structure or
teeth are not present to provide the guid-
ance.

ADJUSTMENT OF THE
ARTICULATOR

Before the articulator (Hanau H2- PR) is
adjusted, al working parts must be clean
and oiled and freely movable. Wax, plas-
ter, dried oil, and dirt will prevent the
condylar element from moving freely in
the condylar guidance slots. Observe the
condylar element for freedom of move-
ment, checking to see that the centric lock
(Fig. 2-8D) does not impede movement
into lateral and protrusive positions. The
condylar guidance should be free to ITIOVe
from 0° to 70° to 0° again.

Protrusive-Retrusive Components

The Hanau H2-PR articulator has a
protrusive-retrusive adjustment feature
that will allow the maxillary cast to be
moved forward and backward for various
reasons. The primary uses are to simulate a
centric relation position and to allow the
casts to be locked in centric occlusion
when the mandibular cast has been
mounted in centric relation.

Prior to use, the protrusive-retrusive fea-
ture must be adjusted to a"zero" centric. A
spacer (96-117) is placed in front of the
centric stop (96-112) as shown in Figure
2-8A. When the spacer is inserted, the

www.highdentlab.com

condylar element cannot go into a retru-
sive position, only into centric or protru-
sive position. This spacer must be re-
moved for retrusive adjustment. The
spacer is not removed at any time in proce-
dures in this manual.

The PR is at "zero" centric when the
spacer is inserted and the centric stop
(96-112) is turned clockwise until the back
of the centric stop is against the spacer,
and the notch (7, shown in Fig. 2-8A) on
the serrated edge of the centric stop is
lined up with the zero line (6, Fig. 2-8A)
on the condylar guidance inclination (Fig.
2-8B). The centric stop is locked into posi-
tion by the lock screw on the inner front
surface of the condylar guidance (Fig. 2-
8C).

When the condylar element is against
the centric stop and the underedge of the
serrated edge of the centric stop is aligned
with the zero of the PR calibration, the
condylar shaft is centered in the condylar
guidance. Because the condylar element is
centered, ,no movement of the upper
member will take place when the condylar )
guidance inclination is changed. With the
condylar el ements in any position but
"zero," that is, any protrusive or retrusive
position, there will be movement of the
maxillary cast when the condylar guidance
is moved.

Each spacer and centric stop has been
individually 'fitted to the condylar guid-
ance slots. Do not lose the spacers and dq
not attempt to interchange the stops and
spacers. When not in use on the articula-
tor, the spacers should be kept in thj'
articulator case, taped to the lid.

Each full turn of the centric stop is
millimeter and each line on the serrated
edge indicates one-quarter millimeter]
The calibration on the condylar guidance
for the protrusive-retrusive adjustment is
set in millimeters.

Articulator Alignment

Before mounting casts on the Hanau
H2-PR articulator, it is necessary to adjust
the articulator to a correct starting point.
There are adjustable components of the
articulator that during normal use may
accidentally loosen or may be altered pur-
posefully according to the needs of the
restorations being fabricated. It is then
necessary to return these adjustable com-
ponents to their correct starting points be-
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ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS 29

130-2017 Condylar Element

96-112 Condylar Stop

7 Zero Notch

6 Inclination Indicating Line
96- 117 Spacer

96- 11l Condylar Guidance
153-104 Centric Lock

A Ear Rod Support Pin

Figure 2-8.

Parts of Hanau H2-PR condylar guide. A, identification of parts; B, condylar inclination set at

zero ; C, condylar stop lock nut; and O, pin in condylar slot. This is activated by the condylar element centric

lock.

fore mounting casts for a new and different
procedure.

The articulator must be checked for an-
teroposterior ("zel'o" centric) and lateral
malalignments. Because the level of the
incisal pin affects the anterior positioning
of the upper member of the articulator, it
should be adjusted so that the top of the
pin is flush with the upper surface of the
upper member of the articulator, and the
blade of the incisal pin should be posi-
tioned perpendicular to the long axis of the
articulator. Adjustments of the incisal pin
are made by loosening the incisal pin
thumbscrew. Setting the incisal guide
table and lateral wings at 0° will also

www.highdentlab.com

facilitate determining the articulator mala-
lignment. This adjustment is made by re-
leasing the corresponding lock nuts.

If the PR adjustment is not fixed in
"zero" centric, the thumbscrew on the
inner surface of the condylar guidance
should be released and the necessary rota-
tions of the centric stop should be made
until "zero" centric isindicated. Ifthe PR
adjustment isnot at "zero" centric on both
sides of the articulator, the incisa pin will
not be centered laterally. This type of
malalignment should be differentiated
from that caused by abentincisa pin, bent
axle (condylar shah), or incorrect centering
of the condylar shaft housings.

instagram.com/high_dent
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30 ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS

QUICK LOOK AT PROCEDURE FOR CHECKING
ZERO ON THE HANAU H2-PR ARTICULATOR

1. Set horizontal condylar inclination at
"0" (Fig. 2-9A). Loosen the thumbnut
(C) and move the condylar guide so that
the indicating line (A) is set at zero.

2. Set condylar stop at "0" (Fig. 2-9A, B).
Loosen the lock screw and set the con-
dylar stop so that the flat edge of the
centric stop isin linewith "0" of the PR
calibration (B). Set the notch (N) on the
rim of the condylar stop to "0" (Fig.
2-9B).

3. Set lateral condylar inclination at "0"
(Fig. 2-9C). Loosen thumbnuts and
rotate the condylar posts until the
bench marks on the post and articular
base are at "0."

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Set the |nC|sal table inclination at "O"

(Fig. 2-9D, E). Set the incisal table to
"0" (Fig. 2-9D) and turn the elevating
screw counterclockwise to reduce the
lateral wings to "O" (Fig. 2-9E).

5. Check that the incisal pin is centered
(Fig. 2-9D, E, F). With the top of the
incisal pin flush with the upper mem-
ber of the articulator, the blade of the
incisal pin should be centered laterally
(Fig. 2-9E) and anterior/posteriorly
(Fig. 2-9D) on the incisal table. Check
with articulating paper (Fig. 2-9F).

Figure continued on following page

t.me/highdent www.highdentlab.com instagram.com/high_dent
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32 ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS

6. Check that the upper member is cen-
tered (Fig. 2-9G). If there is lateral
movement of the upper member when
locked in centric and/or the incisal pin
is not centered laterally, the condylar
shaft housing must be adjusted.

Zeroing the Hanau H2- PR
Articulator

To zero the H2-PR articulator, nine. ad-
justments must be checked to read zero
degrees, the incisal pin must be centered
anteroposteriorly and laterally, and all the
thumbnuts must be locked.

Unlock the thumbnut on the condylar
guidance. Rotate the condylar guidance
back and forth from 0-70 degrees to see if
it moves freely. Set the scribed line on
zero and lock the thumbnut.

Unlock the centric lock. Also unlock the
centric stop using the thumbscrew found
on the inner surface of the condylar guid-
ance. Unless it is already positioned, cor-
rectly rotate the centric stop until its flat
undersurface (mesial aspect) is aligned
with the zero reading on the protrusive-
retrusive (PR) scale. In this position the
undersurface should be in contact with the
spacer in the condylar slot and the deep
zero notch on the centric stop should be
aligned with the zero on the horizontal
inclination scale. After the alignment, pull
the upper member of the articulator for-
ward and tighten the centric locks bilater-
ally. The condylar elements must rest
against their centric stops before the cen-
tric locks are tightened.

Unlock the thumbscrew on the condylar
post. Rotate the post back and forth. Do
they move freely? Set the scribed line at
zero and tighten the thumbnut.

Unlock the lock nut a the base of the
incisal table. Rotate the table to see if it

www.highdentlab.com

moves freely. Set its scribed line at zero
and tighten the lock nut.

Reduce the elevating screw of the lateral
wings until they are at their zero setting.
Lock the thumbnut found on the elevating
screw. Check the length of the incisal pin:
it should be 108 mm in length.

Check the anteroposterior centering of
the incisal pin as follows: Loosen the
thumbnut found on the front of the upper
member. Slide the pin so that its top is
flush with the upper member. Position the
pin so that the thumbscrew is tightened
against the flat surface found on the upper

part of the pin. Tap the pin (attached to 7\

upper member) against the incisal table.
Check the anteroposterior centering of the
pin with articulating paper (Fig. 2-9E). If
the blue mark does not appear in the
anteroposterior center of the table it may
be due to manufacturing error or the pin
may be long or bent, the table too high, or
the centric stops not set at zero. In any case
you will have to raise or lower the pin until
it does contact the anteroposterior center
of the table. The distance between the
upper and lower members of the articula-
tor should be 108 to 110 mm when meas-
ured behind the incisal table with the pin
correctly positioned. The height of the
incisal table above the lower member
should be about 12 mm.

The pin must also be centered laterally.
Ifitis not centered laterally and the incisal
pin is the correct length and not bent, the
condylar shaft housing will have to be
adjusted. Loosen the two locking thumb-

instagram.com/high_dent
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ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS 33

Flat area for wrench

Figure 2-10.

- Condylar
~“shaft housing

-
Thumb screw

Zeroing the H2-PR articulator. A, schematic of components of condylar element, shaft, and

lock for housing. The surface of the housing (B) should just make contact with condylar element (A) when the
condylar elements are in contact with the centric stops; B, housing in contact in centric; C, use of wrench to
change position of housing when thumbnut has been loosened.

nuts for the condylar shafts (axles) found
on the undersurface of the upper member
(Fig. 2-10A). Check the "play" (side-to-
side movement) of the upper member and
the lateral movements of the pin on the
table. The play should be less than 0.1 mm
but greater than zero, and the incisal pin
blade should make contact between the
inner edges of the lateral wings of the
incisal guidance (Fig. 2-10B). To correct
for excessive play or for incorrect lateral
placement, the condylar shafts can be ad-
justed by rotation with a 7/32 inch wrench
(Fig. 2-10C). With correct adjustment the
pin will be centered laterally on the table
and the condylar shaft housing will barely
touch the condylar element. Tighten the
two thumbscrews and check the lateral
centering of the pin and the play in the
upper member.

Considering some of the problems of
vertical dimension* with articulated casts

*A change in the dimension between upper and
lower members of the articulator and loss of some or
all centric contacts betw een mounted casts.

www.highdentlab.com

ifthe articulator is not properly zeroed, the
following are the most common:

1. If the incisal pin is not centered an-
teroposteriorly a change in the vertical
dimension will occur if the incisa table is
moved from a zero setting (Fig. 2-11).

2. If the incisal pin is laterally centered
but not anteroposteriorly centered, that
is, if it is distally placed and a positive
inclination of the incisal table is required,
the edge of the pin may make contact with
the edge of the table before an adequate
protrusive movement can be accom-
plished.

3. If the pin has not been centered later-
ally when the lateral wings are elevated, a
change in the vertical dimension will
occur.

4. If the condylar shafts and condylar
elements are not at the centers of the
condylar guides for al inclinations as
shown in Figure 2-11B, a change in the
vertical dimension will occur at differing
inclinations of the condylar guidance.
(This is a manufacturing error if centric
stops cannot be set correctly at zero.)

instagram.com/high_dent
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L. WA

Figure 2-11. Incorrect articulator zero and effect on vertical dimension. A, C, anterior posterior setting of
incisal pin incorrect; B, hole at end of axle remains stationary if condylar element is positioned correctly.
However, if the pin is set incorrectly as in A, C or the condylar element not set at zero as in B, the upper member
of the articulator will be raised as in 0, and cause disclusion of the teeth (increased vertical dimension).

t.me/highdent

ARCON AND CONDYLAR
ARTICULATORS

There are many arcon and nonarcon.

types of articulators for articulating casts,
but three of the most commonly used artic-
ulators are the Hanau H2-PR, the Whip-
Mix, and the Denar. The Denar, shown in
Figure 2-12A, B, is an arcon type semi-
adjustable articulator, whereas the Hanau
H2 is a condylar type semi-adjustable
articulator (Fig. 2-120(, D). Another Hanau

www.highdentlab.com

articulator, the Hanau 158-4, is an arcon
instrument (Fig. 2-12E, F). On the arcon
articulator the condylar guides are at-
tached to the upper member and the con-
dylar elements to the vertical axis of the
lower member.

A magor difference between the two
types of articulators relates to the removal
of the upper member. On the arcon type,
the upper member of the articulator rests
on the condylar elements, whereas on the
condylar type (H2-PR) the upper member
is locked in the condylar guide slot. In this

instagram.com/high_dent
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Figure 2-12. Arcon compared with condylar articulators. A, semi-adjustable arcon type articulator (Denar) ;
B. upper member rests on condylar element; C, Hanau H2- PR condylar articulator; 0 . condylar element fixed to
upper member; E, Hanau arcon type articulator; F, upper member rests on condylar element within condylar
slot.
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wr
\

Figure 2-13. Arcon compared with condylar articulators. A, Whip-mix semi-adjustable articulator; B,

Dentatus semi-adjustable articulator.

respect when using an arcon type instru-
ment the operator must be careful that the
guiding surface of the upper member is
always in contact with the condylar ele-
ment.

Some arcon instruments, such as the
Whip-Mix (Fig. 2-13A), have provisions
for changing the intercondylar distance.
On the Whip-Mix the adjustment is some-

working side

what analogous to small, medium, and
large.

The condylar guidance on the condylar
type of instrument, the Hanau H2-PR, is
set with a protrusive interocclusal record
because it will not accept a lateral check
bite.

As already indicated, the lateral inclina-
tion on the H2-PR is set with the formula

balancing side

balancing !
side ',.Cf

D

Figure 2-14. Arcon versus condylar articulator. A, B, condylar articulator. C, 0, arcon articulator (see

text).

www.highdentlab.com
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ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS 37

on the underside of the base of the artie-
ulator. However, with the Dentatus (Fig.
2-13B), another condylar t e instrument f
the laterad condylar inclination can be set
with lateral check bites. On the D entatus,
the lateral inclination setting can be set as
high as 40°. On the arcon type instrument
(Whip-Mix) the horizontal ,condylar incli-
nation and Bennett angle can be set from
interocclusal wax records made with the
mandible in both right and left lateral pro-
trusive movements.

As shown in Figures 2-14 and 2-15,
differences do exist between arcon and
condylar articulators. Differences in
angles-are'evident, such as differences
the angle between the condylar guidance
and the shaft housing or hinge axis of the
upper member. The angles'are reversed;
i.e., in one instrument an angle is fixed,
whereas in the other instrument the angle
changes. In these figures, F refers to fixed
angle; that is, the angle.between the axis
and the condylar guide does not changein
a given movement. C refers to a changing
angle, and CP to changing occlusal plane.
The instruments produce the same mo-
tions on the basis of condylar guidance,
being the result of interaction between a
condylar ball and an inclined plane. Re-
member that in an arcon articulator, the
condylar guide moves with the upper
member, in a nonarcon articulator, the
condylar ball moves with the upper
member.

il

In Figures 2-15A and 2-15B the differ-
ence between an arcon and condylar artie-
ulator in the sagittal planeis shown. As the
condylar instrument is opened (vertical
dimension increased), the occlusal plane
(CP) changes but the condylar guidance
angle remains fixed. On the arcon type
instrument the condylar guidance angle
changes as the articulator (upper member)
is opened.

In restorative procedures that involve
"raising the bite" or "opening the bite"
(increasing contact vertical dimension),
most condylar type instrunients (semi-
adjustable) are not usually recommended
because of apparent limitations in full
mouth reconstruction. No advantage has
been shown to be present in using arcon
instruments for complete dentures, al-
though there may be some advantage with
fully adjustable articulators when changes
in vertical dimension are to be undertak-
en. (Mostso-called fully adjustable artie-
ulators [instruments with three-dimen-
sional movement potential] are -usually
arcon instruments.)

According to some writers, the arcon
type reflects physiologic conditions more
fully than does the condylar type. Howev-
er, clinical superiority for the arcon in-
strument has not been demonstrated.
Many clinicians do not accept any practi-
cal differences between the arcon and con-
dylar types of articulators, whether they
are semi- or fully adjustable.

l /

| J

e I

Figure 2-15.
text).
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B

Arcon compared with condylar articulator. A, condylar type; B, arcon type of articulator (see
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Unit 2 Exercises

1. Iftheincisa pinis not centered anteroposteriorly, what problem may arise
in setting the incisal table?

2. Ifthe pin is not centered laterally, what problem may arise in setting the
lateral wings of the incisal guide table?

3. Iflateral play in the upper member is present, what effect could it have on
dental restorations fabricated on the articulator?

4. Which articulator adjustments affect anteroposterior positioning of the
incisal pin?

5. Which articulator adjustments affect lateral positioning of the incisa pin?

6. When waxing a molar restoration on an arcon type of articulator such as a
Whip-Mix articulator, what effect would be produced by not having the
condylar element in contact with its guiding surface?

t.me/highdent www.highdentlab.com instagram.com/high_dent
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7. Why might an articulator with a varying intercondylar distance be consid-
ered hypothetically to be more accurate than an articulator with an average
intercondyl ar distance?

8. ldentify the componentsin Figure 2-16:

A

Figure 2-16.

9. Name two errors that may alter the vertica dimension of mounted casts.

10. Name two possibilities that can alter the lateral positioning of the incisal
pin.

11. Give three possible explanations for the anteroposterior position of the
incisal pin being altered.

12. Which manufacturing error may result in a change of vertical dimension
when a change in the condylar inclination is necessary for mounting of the
mandibular cast?

t.me/highdent www.highdentlab.com instagram.com/higfﬁ%ent
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Unit 2 Test

1. The Hanau articulator (H2-PR):

a should be zeroed with the incisal table set at zero

b. should be centered with the lateral inclinations set at zero

c. aand b

d. should be centered with the condylar element centric stop set at zero on
both sides

e. a b, andd

2. Ifcasts are mounted in centric occlusion with the articulator at zero and then
the spacer removed and the centric stop moved anteriorly (forward) on the
H2-PR articulator, the:

a. incisal pin will not be centered on the table (anteroposteriorly)

b. change will provide simulated centric relation position for the condylar
elements, but condylar guidance will not produce the same result

c. the most relative retrusive position of the mandibular cast would be 3
mm

d. centric occlusion remains the same

e. dl of the above

3. When an articulator (H2-PR) is adjusted correctly, all of the following are
correct except:

a. the housing for the condylar shaft rests tightly against the surface of the
condylar element

b. the condylar element seats in direct contact with the centric stop with the
incisal pin centered

c. the maxillary cast will usually have adequate room to move in a
protrusive direction

d. the condylar elements should not bind on the shaft (axle) housing

e. the lateral condylar guidance may be set from 0° to 30°

4. Which of the following may affect lateral positioning of the incisal pin:

centric stop adjustment

lateral guidance

condylar guidance setting

type of contact of condylar element and shaft (axle) housing
al of the above

P00 T

5. The Whip-Mix and Hanau H2-PR are similar in that:

a an ear rod face bow is used to mount the maxillary cast

b. some type of interocclusal record (wax bite) is used to set condylar guid-
ance

c. aandb

d. both have provisions for adjustment of intercondylar distance

e ab andd

6. Relative to arcon versus condylar articulation:

a on the Hanau H2-PR the angulation in protrusive movement of the
condylar slot is constant to the lower member

b. during protrusive movement, the angulation changes between the upper
member and the condylar slot of the Hanau articulator

c. aandb

d. on an arcon articulator (Whip-Mix), in protrusive, the lower member
remains constant in relation to the condylar slot

e a b andd

t.me/Afghdent www.highdentlab.com instagram.com/high_dent
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7. The differences in clinical results that can be obtained using the Hanau
H2-PR and the Whip-Mix articulators:

®20To

are not clinically significant for most dental procedures
are most significant for extremes of intercondylar distance
aandb

are not significant for fabrication of most dentures

a, b, and d

8. The articulator shown in Figure 2-17 is:

PooTp

a condylar type

an arcon instrument
fully adjustable
aandc

band c

Figure 2-17.

9. In Figure 2- 18 the maxillary cast is moving into:

®oo T

right working, incorrectly

right working, correctly

left working, incorrectly

left working, correctly

impossible to indicate, not sufficient informati on

Figure 2-18.
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42 ADJUSTABLE ARTICULATORS: PARTS AND FUNCTIONS
10. The movement of the condylar inclination 0 to 70° (Fig. 2-19A, B) would
result in:
a. amovement upward of the maxillary cast
b. a movement downward of the maxillary cast
c. upward and forward movement of the maxillary cast
d. downward and forward movement of the maxillary cast
e. none of the above

Figure 2-19.
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Unit 3

Semi-adjustable
Arti cu lators:
Anterior Guide

As previously indicated, the incisal
guide (incisal table and incisal pin) of an
articulator is a physical simulation (some-
times referred to as mechanical equiva-
lent) of the physical guidance provided by
the anterior teeth. Although the name im-
plies only guidance set by the incisor
teeth, the incisal guide also may include
canine guidance when provisions have

been made for it in the incisal table. Per-
haps a better term to use is anterior guide
(table) rather than incisal guide (table),
especially where lateral protrusive guid-
ance is possible. Because the mounting of
casts will not be discussed until Unit 7 and
occlusal adjustment until the completion
of Unit 11, the practical aspects of Part 2 of
this unit should be delayed until then.

Part 1

INTRODUCTION: UNIT OBJECTIVES
AND READINGS

The objectives of this unit are to in-
troduce the theory of the incisal guide, its
use, and its limitations. Behavioral objec-
tives are included.

A. Objectives

1. Be able to identify parts of the inci-
sal guide.

2. Be able to describe the function of
the incisal table and pin for general
use (Part 1) and how to use the
Schuyler pin and table to develop
freedom in centric (Part 2).

3. Be able to demonstrate the limita-
tions of the incisal guide of the arti-
culator.

4. Be able to prepare a customized
anterior (incisal guide) table.

www.highdentlab.com

B. Reading (optional)
Schuyler, C. H.: An evaluation of inci-
sa guidance and its influence in re-
storative dentistry. J. Prosthet. Dent.
9:374, 1959.

ANTERIOR GUIDANCE:
BIOLOGICAL CONSIDERATIONS

It would be incorrect to attempt to iso-
late the influences of the anterior parts of
the masticatory system on mandibular
movement as if no other influences exist. It
is also incorrect to suggest that the physi-
cal guidance of the teeth is the most impor-
tant controlling factor in anterior guidance
when anterior guidance is the sum of a
number of sensory as well as physical
contact inputs to the control of occlusal

instagram.com/high4f’dent
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44 SEMI-ADJUSTABLE ARTICULATORS: ANTERIOR GUIDE

relations of the anterior teeth. However, it
is true that the contact relations in protru-
sive and lateral protrusive excursions are
those aspects of guidance easiest to visual-
ize.

It is not unusual for functional disturb-
ances to develop in the masticatory system
as aresult of what may appear to be minor
physical or esthetic changes or both in the
anterior teeth. Entrapment of the mandib-],
ular incisors by encroachment on centricl
occlusion.in new maxillary anterior res-
torations is a frequent cause of functional
disturbances. In'effect, the patient cannot
swallow or chew in centric occlusion, and
distal displacement of the mandible re-
sults in temporomandibular joint-occlusal
disharmony, especially in the presence of
a premature contact in centric relation.

There is no evidence that the anterior
teeth protect the posterior teeth or that
occlusal contacts on anterior teeth should
be heavier than on posterior teeth. The
control of forces on al teeth, separately
and in groups, depends on a number of
factors, many of which are at this time hy-
pothetical. .

Steepness of incisal or cuspid guidance
is not important for neuromuscular har-
mony. Actual steepness should harmonize
with the existing occlusion. An arbitrary
increase to avoid group function of posteri-
or teeth is not indicated. An arbitrary in-
crease of incisal guidance to ensure poste-
rior disclusion in the absence of functional
disturbances in itself may lead to occlusal
dysfunction in certain instances such as
anterior open bite.

ANTERIOR GUIDE TABLE AND PIN

The functions of the anterior guidance
system of an articulator are (1) to serve as a
guide for the establishment of the occlusal
morphologic features of restorations for
anterior teeth relative to protrusive and
lateral protrusive movements in a com-
prehensive oral rehabilitation, (2) to pre-
vent wearing down of the teeth with loss of
vertical dimension when casts are artic-
ulated, (3) to prevent distortion of waxed
restorations and loss of vertical dimension
during the waxing stage of restorative pro-
cedures, and (4) to aid in setting cuspid
guidance during waxing of an occlusal bite
plane, splint. A number of tables and pins
have been devel oped to take into account
one or more of these functions.

www.highdentlab.com

Figure 3-1. Anterior guide table and pin. Incisal
pin without incisal guide table.

Some act only to maintain vertical di-
mension in centric (Fig. 3-1); some consist
of flat planes :fixed at an angle to each other
for a fixed angle of lateral guidance but
having a provision that allows change in
the angle of protrusive guidance. In others
comprehensive adjustments can be made
on tables that have adjustable flat planes
for lateral guidance as well as have the
capacity to be adjusted for steepness of
incisal guidance in protrusive movements
of the mandible (Fig. 3-2). In one, a shal-
low saucer-shaped thin metal sheet can be
flexed for a combination of curvatures for
lateral and protrusive guidances (Fig. 3-3);

Figure 3-2. Adjustable incisal guide and pin. In-
cisal table adjustment limited to flat planes and
angles.
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SEMI-ADJUSTABLE ARTICULATORS: ANTERIOR GUIDE 45

Figure 3-3. Adjustable incisal. quide. Guidance
set by thin metal sheet so that all directional changes
are smooth.

others are holders for quick-setting acrylic,
which is ploughed into the guidance set by
contact relations of the teeth (Fig. 3-4).
The rationale for the various designs is
directed toward providing a guidance that
is consistent with economics and use of
the guide table and pin. For example: the
contact between two cuspids or two InCl-
sors in lateral or protrusive movements is
not represented usually by a flat plane -
the facial surface and cusp tip of the man-
dibular cuspid or incisor are curves, and
during movement points or areas on these
surfaces follow the curvatures of the lin-
gual surfaces of the maxillary cuspids or
incisors. Whenever a standard or “fully”

Figure 3-4. Adjustable incisal guide. Cup used
to hold quick cure acrylic to form a custom incisal
guide.

www.highdentlab.com

adjustable table and pin do not allow ade-
quate contact between contacting teeth
that are to be used to set the pattern of
anterior guidance, it is possible to provide
curves for guidance of the pin rather than
flat planes by using a customized guide
made of quick-cure acrylic. Thus flat
planes of an adjustable table allow only
limited contact between guiding inclines
of teeth, whereas curved planes that are
custom formed by following the guiding
inclines of the teeth may provide a more
specialized guidance when required. In
effect, a "fully" adjustable table and pin
may not be as completely adjustable as one
that is customized. When there is a broad
freedom in centric present or significant
curvature to tooth guidance, a customized
anterior guide is required.

Incisal Pins

As shown in Figure 3-5, incisal or an-
terior guidance pins differ principally ac-
cording to whether or not provisions for
changing vertical dimension are included.
If contact vertical dimension is to be
changed, it is necessary to adjust the pin so
that the tip is centered again after the
change has been made.

Several methods have been devised to
provide the capacity for change in vertical
dimension: the curved pin on the Denta
tus (Fig. 3-5A), the curved pin holder on
the Denar (Fig. 3-5B) and TMJ articula-
tors (Fig. 3-5C), and the off-set type pin on
the Hanau (Fig. 2-7A) and Simulator artic-
ulators (Fig. 3-5D). The mechanics of
these pins will be discussed in relation to
the Schuyler pin and table.

Providing Anterior Guidance

Providing anterior guidance with an in-
cisal pin and table varies with the require-
ments of the restorative problem. The
procedure of establishing an anterior guid-
ance in a case in which no remaining
anterior guidance is present not only in-
volves attending to ‘esthetics but also mak-
ing certain of harmony between the an-
terior and posterior occlusion. This
procedure is far more difficult than setting
the incisal guidance in cases in which
most of the guidance from anterior teeth
still remains. Setting the incisal guidance
to protect the teeth, to maintain vertical
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Figure 3-5. Adjustable incisal guide pin. Incisal pins that are adjustable to compensate for changes in
vertical dimension: A, Dentatus; B, Denar; C, TMJ; 0, Simulator.
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SEMI-ADJUSTABLE ARTICULATORS: ANTERIOR GUIDE 47

dimension, and to wax anterior restora-
tions for individual and multiple restora-
tionsis by far the most common use of the
incisa pin and table. Several methods for
carrying out these functions are availabl e
and wil] be discussed in Part 2.

SETTING AN ADJUSTABLE
ANTERIOR GUIDE

Because casts have not been mounted in
the articulator, the present discussion is

principally for orientation. However, this
section will be referred to in Unit 7.

Setting the Incisal Table

An adjustable table such as the Hanau
table and straight pin (Fig. 3-6A) is set
according to the following steps:

1. Open the centric locks, the incisal
guide thumbscrew,' and the elevating
screw for the lateral incisal guide.

2. Push the upper member of the artie-

Figure 3-6.

Setting anterior guide table. A, Center pin on table; B, move maxillary cast into protrusive

relation; C, pin should not be'in contact with table; 0, elevate table to make contact with pin.

www.highdentlab.com
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Figure 3-7. Protrusive position of pin. Pin should
be free of contact from rim of table in protrusive move-

ment.

ulator backward until the incisal edges of 4. Tighten the incisal guide thumb-
the teeth are in an end-to-end relationship  screw. If the incisal guidance of the stone
(Fig. 3-6B). The pin will not bein contact casts is too steep for the articulator to

with the incisal guide table (Fig. 3-6C). accept, the table must be customized. The
3. Raise theincisal table until it touches incisal pin should not hit the edge of the
the incisal pin (Fig. 3-6D). table and lose contact in protrusive (Fig.

Figure 3-8. Setting lateral wings. A, Place casts in cuspid-to-cuspid contact; B, raise lateral wing to just
make contact with pin. Repeat for right side.

t.me/highdent www.highdentlab.com instagram.com/high_dent
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3-7). If this happens, the incisal guidance
must be customized.

5. Move the articulator laterally until
the cuspids are in an end-to-end position
(Fig. 3-8A) and raise the lateral wing ofthe

Part 2 of Unit 3 is concerned with con-
cepts of adjustable incisal pins that can be
adjusted to different vertical dimensions
yet can make contact at the center of the
table. A second objective is to introduce
the customizing of the incisal guide table.
Another objective is to discuss the use of
the Schuyler long centric table and adjust-
able pin. This part of Unit 3 should be
covered after the casts have been mounted
and an occlusal adjustment done.

CUSTOMIZED GUIDES
Customized Incisal Cup

With a cup type of guidance (Fig. 3-9),
the pin is raised a few millimeters off the
bottom of the cup so that there is no
contact with the metal and there is suffi-
cient thickness of acrylic to prevent tear-
ing during movement of the pin.

Fill the cup with a dough-like mixture of
quick-cure acrylic. Then guide the upper
member of the articulator through al later-
al and protrusive movements so that the

Customizing incisal table (see text),

Figure 3-9.

Part 2

www.highdentlab.com

incisal table with the elevating screw until
the wing makes contact with the incisal
pin (Fig. 3-8B). Lock in position with the
lock nut on the elevating screw. Repeat for
the opposite side.

patterns of movements are traced in the
soft acrylic. Once the acrylic is set it can be
trimmed with a bur and the guidance can
be used.

Customizing an Adjustable Table

A Schuyler incisal pin and tablemay be
customized by elevating the freedom in
centric (FC) or long centric pin for several
millimeters (Fig. 3-10A) and €l evating the
table and wings slightly to prevent dis-
lodgement of the acrylic. A dough-like
mixture of TMJ* or Hanan] acrylic (or
other type of quick-cure acrylicthat can be
used to form a customized incisal table) is
applied to the'table, with care taken that
some of thematerial provides a "lock" to
hold the acrylic in position. With the teeth
in contact, 'guide the upper member of the
articulator through al rnovements neces-
sary to form the guidance in the acrylic
(Fig. 3-10B).

Customizing the Schuyler table with
elevation of the FC pin is a rapid method
for taking into account freedom'in centric
for single or multiple restorations, espe-
cially when a significant lateral slide has
been eliminated. ' Thus when'an' occlusal
adjustment has been done so that freedom
in centric exists, the customized -incisal
guidance will reflect the occlusal area.
However, if a full mouth reconstruction is
being done and no tooth contacts of free-
dom in centric are present to act as aguide
for customizing an incisal table, the- di-
mension of the anteroposterior and lateral
freedom in centric is determined by set-
ting the Schuyler pin and table, i.e., with-
out customizing,

*“tmj” Fossa and Tray Acrylic, TMJ Instrument
Co., Inc.

tHanan Pantacrylic, Teledyne Dental, Hanau Di-
vision.

)
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Figure 3-10. Customizing Schuyler table (see text).

USE OF SCHUYLER PIN AND as it relates to freedom in centric. The

TABLE Schuyler pin and table (Fig. 3-11) are used

in the development of long centric or free-

An objective of this section is to in- dom in centric. Other articulators have

troduce the function of incisal guidance methods for accomplishing the same
and the use of the Schuyler pin and table  thing.

Pin

Another closely related objective is to
introduce the use of an adjustable pin to
compensate for a change invertical dimen- .
sion, but only the use of the Schuyler pin
will be discussed at this time.

Vertical Dimension

Considerable emphasis has been placed
on "zeroing" the articulator, including the
anteroposterior and lateral position of the
incisal pin on the incisal table. One of the
reasons for anteroposterior centering was
to provide room for protrusive movements
without the pin making contact with the
back edge of the incisal table, especially )
with angulation of the table close to max- |
imum (60°).

Another reason for emphasis on zeroing
the pin relates to its path on the incisal
.. & table when it is not centered (anteropos-

Figure 3-11. Schuyler adjustable guide pin. CP, teriorly) _and when the incisal table ar_‘d
center pin (incisal guide pin); OP, off-set pin to lateral wings are not a zero. A change in
adjust for change in vertical dimension. the anteroposterior position of the pin will

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Figure 3-12. Influence of table on path of incisal
pin. Elevating the incisal pin guide table results in a
change in the angle of the path.

result in a different gothic arch tracing
(Fig. 3-12) from that found a anteropos-
terior zero, (Fig. 3-13). If there is an in-
crease in vertical dimension (extending
the central pin from the"upper member
and increasing the Icngth of the off-set pin)
to be undertaken in‘a reconstruction, with
a CR check bite, and with an 'occlusal
splint, the pin must be adjusted to zero

~|25° IMPW
I = Incisal Table=0 \<->/
IM = Incisal Table Maximum
P = Pin Centered

V = Raised Vertical
y IMVW

W = Wings =0 ~130°

WM = Wing Maximum \/

#
~log® ..\// IMWMV
P

B - /_,/ IMWMP

N
Figure 3-13. Influence of the anterior guide ad-
justment on the path of the incisal pin.

t.me/highdent www.highdentlab.com

Figure 3-14. Angle of Schuyler off-set pin. These
angles provide for effective adjustment for changes
in vertical dimension.

(anteroposterior) when the increase in ver-
tical is being made. .
Compensation' for changes in' vertical
dimension may be accomplished with the
Schuyler pinby changing the off-set inci-
sal -pin (OP) along with the vertical' central
pin (CP), as shown in Figure 3-11. At
anteroposterior zero the off-set pin makes
an angle of 55° with the horizontal and 35°
with the central pin (Fig. 3-14). The angle
of 35° is fixed, but the angle that th e off-set
pin makes 'with the horizontal can change
from 55° at anterop?sterior zero to a larger }
number, depending upon how much the
vertical dimension is increased.’ ’
The way in which the central pin and
the off-set incisal pin compensate for a
change in vertical dimension is shown in
Figure 3-15; A line drawn through the
anteroposterior center of the incisal table
at 55° to the horizontal (IT = incisal table
= 0) is essentially coincident with the arc
of acircle with radius (r) having its center
a the hinge axis (HA) of the articulator.
The vertical dimension is changed by lift-
ing the upper member of the articulator
(UMA). When moved from contact with
theincisal table, the upper member moves
from ato b to c. There is very little error
involved from ato b, and it is only when
approaching c in vertical dimension that

instagram.com/high_dent
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OP
Figure 3-15. Function of off-
set pin. OP, off-set pin tangent to
arc of curvature at diffe rent verti-
cal dimensions at a and b (see
text) .
55-58°

HA = Hinge Axis
r =radius
IT =Incisal Table
OP = Offset Pin
UMA = Upper Member of Articulator

point c' departs greatly from line OP (off-
set pin). At point ¢' the angle has increased
from 55° to 58°. When the off-set pin is set
at the broad zero (0) line (Fig. 3-16) and
the pin anteroposteriorly centered, the dis-
tance between the upper and lower mem-
bers of the articulator should be very close
to 110 mm. When the central pin is
dropped to increase the vertical 2 to 3 mm,

Figure 3-16. Zero line on off-set pin. Off-set pin

raised to demonstrate zero line (0) indicated by
arrows.

www.highdentlab.com

the off-set pin must be adjusted (coun-
terclockwise) to extend the pin to the third
or fourth mark beyond the zero mark on
the off-set pin (Fig. 3-16). The length of
the off-set pin and the anteroposterior
width of the table set the mechanical
limits of compensating for an increase in
vertical dimension.

Another method of compensating for
changes in vertical dimension is to use a
curved surface for the front of the incisal
pin (Fig. 3-17A,B,C). The curve formed by
letters a, b, and ¢ would be approximated
by letters a b, and c in Figure 3-15.

Incisal Guide Table

The Schuyler table is made with an
adjustable (FC) pin (Fig. 3-18) to provide
for freedom in centric or long centric.
When this pin is below the surface of the
table it has no influence. When raised, it
can be used to establish both an anteropos-
terior and lateral freedom of up to about 2
mm, depending ‘on pin elevation' (Fig. 3-
18C). The degree of elevation of the lateral
wings influences the degree of |ateral free-
dom: the higher the lateral wings'of the
incisal table, the less the lateral freedom.

Setting the FC Pin for Freedom in
Centric

The setting of the FC or long centric pin
will depend upon the magnitude of the

instagram.com/high_dent
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Figure 3-17. Function of
curved pin. Curvature acts to
keep pin related to a constant
radius for a short distance (see
text).

~ P _u--'_,; g - """‘:'T—::-’
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freedom obtained with an occlusal adjust-
ment. Thus the amount of discrepancy
between centric occlusion and centric re-
lation determines the magnitude of the
freedom in centric that can be obtained by
an occlusal adjustment. This amount of
freedom will be reflected in individual or
multiple restorations that are being waxed.
However, in a full mouth reconstruction
the magnitude is determined by the set-
ting of the FC pin. Thus the clinician, not
the occlusal adjustment, determines the
amount of freedom in afull reconstruction.
The lateral component of freedom in cen-
tric for individual and multiple restora-
tions is dictated to a large extent by the
occlusal anatomy of the adjustment and by

www.highdentlab.com

Figure 3-18. Schuyler pin and table. A, off-
set pin in contact with table and FC pin; B, off-set
pin raised into position; C, gibel of off-set pin
must be in position to function properly.

the elevation of the lateral wings of the
incisal guide table.

An idea of the procedure for setting the
FC pinis shownin Figure3-19, in which a
numerical -sequence is followed. Loosen
the thumbnut, locking the incisal guide
table. Raise the incisal guide table (IT) to
60° as indicated by 2 (Fig. 3-19B). Note
that the off-set pin encroaches on the face
of the table at a and causes the incisal pin
to beraised as in Figure 3-19C. Because of
the encroachment at"a the pin is raised as
shown at 3. Also, there is an increased
vertical dimension as seen between the
central incisors a 3 (Fig. 3-19D). The
raised table (ITR) is set at a maximum of
60°. The central incisal pin (6) and the

instagram.com/high_dent
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FigLire 3-19. Setting Schuyler pin and table for long centric or freedom in centric function (see text) .
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off-set pin (5) are unlocked and the maxil-
lary cast occluded into centric occlusion
by pressure on the upper member of the
articulator (7). The FC pin is raised to
contact with the off-set pin (4). Adjust both
6 and 5 as required to contact the off-set
pin and the face of the incisal guide table
(8) and provide freedom in centric. Unlock
the condylar locks and rotate the condylar
stop clockwise to zero. Remove the maxil-
lary mounting and note the position of the
off-set pin in centric occlusion (7) and in
centric relation (8). The ability to move
without hindrance from 7 to 8 is the an-
teroposterior freedom in centric (Fig. 3-
19E).

Exercise: Simulated Setting of FC
Pin

Set the PR adjustment clockwise 1 mm
or insert 1 mm shims between the con-
dylar elements and condylar stops (Fig.
3-20). Lock the condylar locks. In the
laboratory situation it is possible to use
casts mounted in a simulated centric rela-
tion (Unit.7) provided that an occlusal
adjustment is done (Unit 9). However, in
the clinical situation the occlusal adjust-
ment for freedom in centric is done first,
then an impression taken, and the casts
mounted in centric relation.

Zero the vertical pin and off-set pin with
articulating paper (Fig. 3-21). Elevate the
FC pin above the table about 1% mm (Fig.
3-21C) and elevate the incisal table as
required for incisal guidance.

The FC pin should be elevated suffi-
ciently to provide 1% to 2 mm of space on
the pin forward of the inclined face of the
incisal table (Fig. 3-22A). If the FC pin is
too high for the angle of elevation of the
incisal table, the adjustment by the off-set
pin will result in rough contact between
the off-set pin and table (Fig. 3-22B).

There should be no space between the
off-set pin and table (Fig. 3-22C). Hold
onto the articulator as shown in Figure
3-23A, and with the thumb and forefinger
move the incisal pin up and down (casts in
centric occlusion), and adjust the 'off-set
pin for the desired anteroposterior posi-
tion on the FC pin (Fig. 3-23B). With the
casts in centric occlusion, adjust the cen-
tral incisal pin and off-set pin until the face
of the off-set pin makes contact with the
face of the incisal table (Fig. 3-23C).
Check to see that centric stops have been

www.highdentlab.com

Figure 3-20. PR simulated

adjustment  for
mounting in centric relation with casts in centric oc-
clusion.

maintained in centric occlusion. Remove
the casts from the articulator.

Reset the condylar stop clockwise to
zero (or remove the shims) and move the
condylar elements into the simulated cen-
tric relation position (Fig. 3-24A). The
off-set pin should not catch on the edge of
the FC pin but should have good support
(Fig. 3-24B). The amount of exposure of
the top surface of the FC pin will deter-
mine the amount of freedom in centric in
the anteroposterior movement from cen-
tric occlusion to centric relation, and later-
ally in relation to the degree to which the
lateral wings are raised. Note the relation-
ship in Figure 3-25A,B,C.

When a lateral wing is elevated slightly
and the upper member of the articulator
moved into lateral (right working), the off-
set pin makes contact with the table (Fig.
3-26A). The contact occurs even more
quickly as the wing is raised farther.

Freedom in Centric (Lateral)

The magnitude of the freedom in centric
that may be obtained on the H2 articulator
using the Schuyler pin and table will de-
pend to an extent on the settings of the
wings and table required for guidance.
Since the lateral wings and incisal guide
table inclination are predetermined, the
magnitude of the lateral freedom in centric
will be related to the length of freedom in
centric. The influence of the pin varies
nstagrannhgem/highzdest
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Figure 3-21. Setting the incisal guide and
FC pin. A, Use of articulating paper to mark
contact of incisal pin on table; B, off-set pin
has been centered; C, raise FC pin in relation
to necessary inclination of the incisal table.

t.me/highdent www.highdentlab.com instagram.com/high_dent



OBu}155 § Olileslass Lo i3 gl (G5luilass )lgsl Y

58 SEMI-ADJUSTABLE ARTICULATORS: ANTERIOR GUIDE

Figure 3-22. Setting incisal guide and FC pin.
A, FC pin is elevated in relation to incisal table
inclination to provide the amount of freedom in
centric required. B, FC pin elevated too much; C,
correct elevation.

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Figure 3-23. Setting incisal pin and table. Simul-
taneous adjustment of central pin and off-set pin
(see text).

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Figure 3-24. Setting incisal pin and table. A, condylar element against centric stop with casts in centric
relation position ; B, off-set pin touching anterior part of FC pin. Contact should be present at centric occlusion
and centric relation if the occlusal adjustment has been done correctly.

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Figure 3-25. Setting of incisal pin and table. A,
off-set pin in CR position; B, pin in rightworking; C,
pin in left working. Lateral wings must be elevated
so that off-set pin makes contact with them.

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Figure 3-26. Setting lateral wings of incisal
table. A, contact of edge of off-set pin with slight
elevation of left wing; B, arrow and point shows
point of contact; C, with greater elevation of the
wing contact is made with slight lateral movement
(pin in centric relation position).

t.me/highdent www.highdentlab.com instagram.com/high_dent
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Table 3-1 Length vs. Width of Freedom in Centric (Schuyler Pin and Table)

ANGULATION OF

DISTANCE OF PIN FROM CR WINGS INCISAL TABLE FC WIDTH
Centric relation 20 30 2 mm
0.5 mm 20 30 1.5 mm
1.0 mm 20 30 1 mm
1.5 mm 20 30 0.5 mm
Centric occlusion 20 30 .25 mm

with centric relation and centric occlusion,
the width of freedom in centric being
greater at centric relation than at centric
occlusion. The movement from centric oc-
clusion to centric relation and between is
required for freedom in centric on the
articulator. A brief table (Table 3-1) shows
the type of relationship that can exist be-
tween the width and the length of free-
dom in centric. The tableis for projections
on afrontal plane passing between the first
mol ars.

These numbers are relative inasmuch as
the angulation of the wings or the incisal
table or both will influence the width of
freedom in centric. The general approach
is to consider this: the closer the incisal
table is to the incisal pin, the less the
freedom in centric width will be. In effect,
the greater the centric occlusion to centric
relation distance dictated by the central
FC pin of the incisal table, the greater the
width of freedom in centric (other factors
remaining constant).

The higher the incisal table and the
lateral wings, the closer the incisal tableis
to the off-set incisal pin. However, the
freedom in centric may be increased or
decreased on the articulator for various
reasons, and it is possible to obtain a
variety of combinations of lateral wing
angulation, incisal table angulation, and
centric occlusion-centric relation distance
that give about the same lateral freedom in
centric width. If, however, the wings,
table, and centric occlusion-centric rela-
tion distance are all at predetermined loca-

t.me/highdent www.highdentlab.com

tions or cannot or should not be changed,
the freedom in centric width follows as a
consequence of the predetermined set-
tings.

From a practical standpoint, the dif-
ference in lateral freedom in centric
between centric relation and centric occlu-
sion is greatest with the greatest antero-
posterior freedom in centric. Probably a
right and left lateral freedom of 1 mm is
adequate in most instances. The practical
limits of the Schuyler pin and table would
appear to be about 2 mm freedom in cen-
tric. With the table at 60° and the lateral
wings a 40° and a centric occlusion to
centric relation distance of 1 mm at the
condylar elements, there is a 1 mm lateral
freedom in centric at centric relation, and
about .5 mm at centric occlusion. In most
instances, the difference between centric
occlusion and centric relation is about .25
to.5 mm.

The shape of the freedom in centric
produced by the Schuyler pin and table at
the molar (projection to the horizontal
plane) is more like atriangle than an ovoid
or a circle. The difference in width be-
tween centric occlusion and centric rela-
tion also contributes to the variation in
shapes produced by the off-set pin on the
central FC pin of the incisal table. No
doubt, the shape of the blade of the off-set
pin also influences the final form of the
freedom in centric. These variations'in
form have no bearing on the final function
except when the freedom in centric area
may be inadequate in size.

instagram.com/high_dent
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Unit 3 Exercises

The anteroposterior steepness of the incisal guide table is determined by

If all maxillary anterior teeth are absent, how is the incisal guide table
set?

What are the functions of the incisal guide pin and table?

When is a customized incisal guidance used?

How is freedom in centric obtained with the Schuyler pin and table?

In order to use a Schuyler system on articulated casts for the purpose of
waxing multiple restorations (less than full mouth reconstruction), why is it
necessary to do an occlusal adjustment to freedom in centric on the pa-
tient?

When should an occlusal adjustment be done?

A patient has an occlusal interference in centric relation but no functional
disturbances. Inasmuch as no occlusal adjustment is indicated under the
circumstances, what is done about freedom in centric for a single restora-
tion?

When an occlusal adjustment has been done for a patient and a 1 mm
freedom in centric has been established in the natural dentition, what
should be the dimensions of freedon in centric in asinglefull crown restora-
tion?

To what extent should freedom in centric be developed in a three-unit
bridge when a lateral slide in centric has been eliminated in the natural
dentition by an occlusal adjustment?

www.highdentlab.com instagram.com/high_dent
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Unit 3 Test

1. The steepness of incisal guidance is:

not important for neuromuscular harmony

unrelated to vertical overlap

aandb

simulated on the Hanau incisal table by the lateral wings
a b, and d

P T oo

N
-

the absence of maxillary incisors, the incisal guide table is set by:

posterior teeth

inclination of condylar guidance
cuspid guidance when possible
slide in centric

position of centric occlusion

®eoTw

3. Which of the following is not a function of an adjustable pin and table:

a to maintain vertical dimension

b. to prevent wearing down of stone casts

c. to indicate the extent to which occlusal contact relations should be waxed
in arestoration

d. to facilitate an increased vertical dimension

€. no exceptions

4. An incisal guide is customized to:

a. increase incisal steepness if necessary

b. allow for curvatures in movement paths
c.aandb

d. allow greater influence by condylar guidance
e. a b, and d

5. The Schuyler pin and table:

a. allows for flat inclined plane guidance

b. provides for flat horizontal plane guidance
aand b

provides curved inclined plane guidance
a b, and d

oo

Schuyler pin and table can be used for:

single restorations
multiple restorations

full mouth reconstruction
complete dentures

all of the above

paoTp >

n the absence of freedom in centric on casts:

~

a. a Schuyler pin and table need not be used

b. the Fe pin should be below the surface of the incisal table

c. aandb

d. a straight incisal pin can be used if vertical dimension is not to be
changed

a b, and d

o
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8. After elimination of premature contacts in centric relation by an occlusal
adjustment, the freedom in centric is 1 mm. In waxing a restoration on an
articulator using a Schuyler pin and table, the freedom in centric should
be:

a. 0.5 mm
b. 1.0 mm
c. 1.5 mm
d. 20 mm
e. none of the above

9. The lateral dimension of freedom in centric will depend upon:

a. extent of latera slide in centric

b. anteroposterior steepness of incisal table
c.aandb

d. steepness of inclination of lateral wings
e. ab,andd

10. Vertical dimension may be maintained by an incisal pin that:

a. is curved with a radius related to the axis of the articulator

b. has an off-set pin related to the arc of closure of the upper member of the
articulator

c. aandb

d. can be adjusted in length

e. a b,andd
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Unit 4

Face Bow:

Parts and

Function

The face bow, its use, and its functional
parts are discussed here; its application in
the mounting of casts on an articulator is
demonstrated in Unit 7. Two basic types of
simpleface bows are in general use: an ear
piece and a non ear piece face bow. In
both, an arbitrary method is used for deter-
mining the hinge axis of the mandible. In
order to determine the true hinge axis, a
kinematic face bow or hinge axis locator is
used.

This unit isconcerned with the theory of
the simple face bow and the transfer of the
relationship between the condyles and the
maxillary arch to the articulator. The de-
tails of the use of the face bow in the
mounting of casts are found in Unit 7.

INTRODUCTION: UNIT OBJECTIVES
AND READINGS

The objectives of this unit relate to the
face bow and its function. Several behav-
ioral objectives are suggested.

A. Objectives

1. Be able to identify:

a. components of a simple face bow
b. the arbitrary hinge axis.

2. Be able to differentiate between a
simple face bow and a kinematic
face bow.

B. Reading

Brandrup-Wognoson, T.: The face bow:

Its significance and application. J.

Prosthet. Dent. 3:618, 1953.

DEFINITIONS

The face bow has been identified as "a
device which serves the purpose of meas-

uring the positional relationship of the
maxillary ridge and teeth to the middle of
the glenoid fossa in three dimensions,
namely sagittal, vertical, and anterior-
posterior."l Hanau identifies the face bow
as an instrument that records the correct
positional relation of the maxillary ridge
and teeth in the patient and transfers this
relation to the articulator, thereby produc-
ing a positional relation, which enhances
succinct interpretation of maxill omandibu-
lar conditions."

From these definitions some indication
of the face bow'sfunction is given. Why is
it necessary to have a common frame of
reference between the patient and the
articulatorf It is necessary in order to have
a meaningful positional relationship of the
casts on the articulator that is close to, if
not identical with in a practical sense, that
relationship found between the maxilla
and mandible (including the condyles).

Another approach to understanding the
significance of the face bow is to consider
what would be done without a face bow
and the effect on occlusal relations. Before
the time of Gys there was no instrument
for finding or recording centric relation.
Cysi's approach to maxillomandibular re-
lations was the "Gothic Arch" tracing (see
Fig. 1-5). In 1899, Snow developed a face
bow to position casts of edentulous mouths
on an articulator. Cysi, who recognized the
inexactness of the method, located the
"hinge axis" by palpating the joints. By

www.highdentlab.com

1J. S. Landa: Practical Full Denture Prosthesis, 2nd
edition. Brooklyn, N.Y., Denta Items of Interest
Publishing Co., 1954.

R. L. Hanau: Full Denture Prosthesis: Intratech-
nique for Hanau Articulator Model H, 4th edition.
Buffalo, N.Y., privately printed, 1940, p. 12.

67
instagram.com/high_dent



OBu}155 § Olileslass Lo i3 gl (gjluilass lgsl Y

68 FACE BOW: PARTS AND FUNCTION

Figure 4-1. Face bow. Manually centered face bows: A, Hanau; B, Dentatus. Self-centering face bows: C,
Denar; 0. Whip-mix.

Pats of the Face Bow
Figure 4-4

153-2007 Nylon Earpiece
B2-1D Bite PlanN V2272002 et scale

2 é,_,|32.3005 Frame Thumbscrew

!

53-2003 Right Scale 153.2006 Bow

1323015 Orbital Pointer
132-204 Clamp Thumbscrew

& 9-881 5/16' Iug
9-882 14" lug

g‘ 132-3028 Cap

A
132-104 e
Bite Fork K,fL’\\
\

\

|32-108 Orbital Clamp \

132-109 Elevating Screw

Figure 4-2. Parts of the Hanau ear piece face bow.
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FACE BOW: PARTS AND FUNCTION 69

using the face bow to describe rnaxillo-
condylar relations and the " Gothic Arch"
tracing to describe maxillomandibular
relations, Cysi was able to use a semi-
adjustable articulator with some effec-
tiveness.

PARTS OF A FACE BOW

M ost adjustable and semi-adjustable ar-
ticulators have some type of face bow as

www.highdentlab.com

accessory equipment. Two types of ear
piece face bows are available: (1) manually
centered and (2) self-centering. The
Hanau (Fig. 4-JA) is an ear piece manual
centering device; the Dentatus (Fig. 4-1B)
is a manual centering type that requires
measurement of the hinge axis;, the Denar
(Fig. 4- 1C) and the Whip-Mix (Fig. 4-1D)
are self-centering ear piece face bows. The
parts of the Hanau are fully identified in
Figure 4-2. A brief overview of the use of
the face bow transfer follows.
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A QUICK LOOK AT USE OF THE FACE BOW

1. Base plate wax is softened into a roll
and placed on a bite plane. While the
wax is soft, place the bite planeinto the
mouth and press into position on the
maxillary teeth (Fig. 4-3A).

2. Remove the bite plane and chill the
wax. Indentations should appear in the
wax, but the metal frame should not be
touched by the teeth (Fig. 4- 3B).

t.me/highdent www.highdentlab.com instagram.com/high_dent
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3. Relate the face bow to the patient's
arbitrary hinge axis automatically with
the ear piece face bow (Fig. 4-4) or by
use of the non ear piece face bow and
measurement (Fig. 4-5).

t.me/highdent www.highdentlab.com instagram.com/high_dent
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4. Lock the face bow in position on the
bite plane when the face bow is cen-
tered (Fig. 4-6) and transfer to the ar-
ticulator.

5. The face bow is centered on the arti-
culator and the bite plane raised to the
third reference point on the incisal pin
(Fig. 4-7). Attach the maxillary cast to
the mounting ring with impression
plaster.

t.me/highdent www.highdentlab.com instagram.com/high_dent
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FACE BOW: PARTS AND FUNCTION 73

ANALYSIS OF FACE BOW
PROCEDURE

The maxillary dentition has a three
dimensional relationship to al condylar
movement. Deviation from this relation-
ship causes change in the resultant move-
ment of the mandibular dentition over the
maxillary dentition. There are several pos-
sible reasons why deviation may occur
when the actual state of the patient's

mouth is compared to his mounted stone
casts on the articulator.

When the face bow is not used to relate
the maxillary cast to the approximated
starting positions of the condyles, the re-
sulting arcs of movement may differ from
the patient to the articulator. This lack of
coincidence may cause restorations fabric-
ated on the articulator to have potential
occlusal errors.

Visualize fabricating a cusped tooth restoration with the working casts in the

incorrect position.

1. Could the restoration be an occlusal interference in the opening and closing

movement? D escribe briefly.

2. Couldthe restoration be an occlusal interference in lateral or lateroprotrusive

excursion? Describe briefly.

3. Observe other mountings. Is there any variation indicating pati ent differ-

ences?

4. If the maxillary arch is asymmetrically positioned in relation to the skull,
should the face bow transfer to the articulator refl ect this?

www.highdentlab.com
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74 FACE BOW: PARTS AND FUNCTION

Two essential steps are utilized to orient
the maxillary cast on the articulator. First,
the transverse hinge must be located by
average anatomic measurement (average,
semi-adjustable articulators) or kinemati-
cally (fully adjustable articulators); sec-
ond, the orientation of the occlusal planeis
determined by selecting some arbitrary
anterior point of reference such as a notch
on the incisal pin.

The third point of reference with the
transverse axis forms a horizontal plane of
reference. Some techniques may utilize
other landmarks (Fig. 4-8) such as the
infraorbital point or 43 mm superior to the
edge of the maxillary incisor. Using dif-
ferent planes and points for the third refer-
ence results in raising or lowering the

Figure 4-8.
to articulator; C, point of reference 43 mm superior to edge of incisor; 0, orientation of point to the articula-

tor.

www.highdentlab.com

anterior portion of theface bow, and even-
tually the maxillary cast in the articulator.

The simple face bow, but not the ear
piece type, raises and lowers about a fixed
radius and as it raises it appears to move
slightly forward. Figure 4-9 depicts the
occlusal plane and corresponding project-
ed condylar inclinations for the same case
mounted with various third points of refer-
ence. The anteroposterior difference in
the position of the cast appears to produce
minimal error ifthe upward/downward po-
sition does not exceed + 16 mm. Note that
the Hanau ear piece face bow does not
directly couple with the axis of the arti-
culator (Fig. 4-10). This special problem
is discussed in Unit 8.

Third point of reference for face bow transfer. A, infraorbital pointer; B, orientation of pointer
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Figure 4-9. Effect of position of third point of
reference on anteroposterior position of the maxil-
lary cast. A, The relationship of face bow and occlu-
sal plane remains fixed (Angle Y) but as the third
point is elevated or lowered, the anteroposterior
position of the cast is changed; B, maxillary cast
elevated; C, cast lowered. Note change in anteropos-
terior position of incisal edges of teeth.

Figure 4-10. Ear piece face bow and third point of
reference. Third point of reference is fixed at ~58 mm
because ear piece does not attach to axis of the arti-
culator.
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Unit 4 Exercises

1. What effect does raising or lowering the face bow have on the ultimate
centric occlusion?

2. What effect does raismg the third point of reference have on horizontal
condylar inclination?

3. According to one author, if the horizontal condylar inclination is changed
from 40° to 31° and the incisal guidance is unchanged in relation to the
occlusal plane, the effect seen in the molar area on the balancing side of
identical casts mounted utilizing third points of reference 26 mm apart

would be:

4. What are the limitations set by the horizontal condylar guidance of the
articulator in raising or lowering the face bow?

5. What is the purpose in raising the face bow so the incisal edges of the
maxillary incisors approximate the notch on the incisal pin of the Hanau
H2-PR articulator (non ear piece type).

6. What is the basis for the ear pieces on a simple face bow?

7. If the maxillary arch is asymmetrically positioned in relation to the skull,
should the face bow transfer to the articulator refl ect this?
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8. What is the average error in finding the true hinge axis using a simple face
bow? Using a kinematic face bow or hinge axis locator?

9. What is the value of using a third point of reference in mounting casts with
the face bow?

10. If a maxillary cast is not centered on the articulator, and the transfer has
been made correctly, does this present a problem?

11. What may be the extent of the error in not using a face bow, i.e., mounting
the maxillary cast in the center of the articulator with the occlusal plane
parallel to the base of the articulator (using a non ear piece face bow)?

12. Ifthe castis mounted in the center of the articulator without aface bow, how
may the potential errors be minimized?

Unit 4 Test
1. A simple (Snow) face bow is used to:

a. mount the mandibular east in relation to the maxillary cast

b. relate the maxillato a transverse axis of the temporomandibular joints

c. relate the maxillary dentition to the infraorbital notch

d. relate the maxillary cast to the transverse axis of the articulators so that
the axle axis and the true hinge axis are coincident

e. al of the above
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2. The error of using a simple face bow rather than a kinematic face bow:

a. is about 0.2 mm anteroposteriorly if the CR wax bite is 5 to 10 mm
thick

b. may not be clinically significant if the CR check bite is less than 0.5 mm
thick

c. is nonexistent if the mandibular registration is made at "CO = CR"

d. is greater when the face bow is not self-centering

e. none of the above

3. With aproperly mounted cast on an adequate articulator:

a. centric occlusion and centric relation contacts should be the same as
intraoral contacts

b. an opening between posterior centric stops (supporting cusps and fossae)
is not permissible

c. dl tooth contacts in centric occlusion that occur in the mouth should
occur on the casts

d. balancing side contacts should be present if present in the mouth

e. al of the above

4. Concerning the "true" hinge axis, it is obtained by:

the kinematic face bow
CR registration bite
simple face bow

an ear piece type face bow
al of the above

P20 Tw

5. The simple face bow:

a. locates the terminal hinge axis

b. is taken in centric relation

c. relates the mandible to the hinge axis
d. may be a non ear piece device

e. none of the above

6. An orbital clamp and pointer on the simple face bow is used:

a to relate the maxillary cast to an infraorbital point

b. to locate a third point of reference for mounting the maxillary cast
c. aandb

d. only with an ear piece face bow

e. a b andd

7. The points of reference for a simple non ear piece:

arbitrary hinge axis and notch on incisal pin
arbitrary hinge axis and infraorbital point
aandb

true hinge axis and upper notch on incisal pin
a b, and d

PooTp

simple face bow:

A
a. is not centered on the head

b. with ear pieces is not centered on the axis of the articulator
c. aandb

d. is centered on the articulator

e ab andd
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9. All ofthe following may be restorative errors related to not using a face bow
or to its incorrect use in mounting the maxillary cast on an articulator ex-
cept:

a. anteroposterior error in occlusal morphology

b. lateral error in placement of cusps and fossae

c. incorrect relationship of control between condylar and incisal guidances
of articulator ’

d. improper contact relations of wear facets on casts in lateral excursions

€. no exceptions

10. Ifaface bow is not used on the H2-PR articulator, how may some of errors
introduced in waxing of restorations be minimized?

a. make occlusal plane as parallel to condylar inclination as reasonably pos-
sible

b. maximize tooth guidance in various positions by changing condylar

guidance for the positions

aandb

provide for freedom in centric

e ab, andd

2o
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Unit 5

Simple Articulators

A simple hinge-like device is often used
for relating casts of the occlusal surfaces of
several opposing teeth in order to make an
individual restoration or multiple restora-
tions. Even when the device (or articula-
tor, as it may be incorrectly called) has
some provision for vertical and horizontal
movement, errors in occlusal morphology
are likely to occur. Even when the errors
are recognized and minimized in the res-
toration on the simple "articulator,” some
untoward responses of the masticatory sys-
tem to the residual error may not be elimi-
nated, even with the patient in the dental
chair. Such an approach is not practical or
desirable for multiple or complex restora-
tions. Furthermore, it is not efficient to
take a lot of chair time to "grind'in" res-
torations. Besides the inefficiency, the loss
of occlusal margins and functional anato-
my does not suggest that the best treat-
ment has been provided to the patient.
However, very fine treatment may be ren-
dered if the clinician limits the use of the
simple "articulator" to those individual
restorations in which he is able to antici-
pate errors, avoid them, and provide treat-
ment efficiently. Efficient treatment by
definition is effective and of high quality.
An efficient clinician knows his own limi-
tations and the limitations of the instru-
ments he uses, and is able to adjust to
these limitations.

INTRODUCTION: UNIT OBJECTIVES
AND READINGS

Unit 5 will serve as only abriefintroduc-
tion to some of the limitations of, or errors
resulting from the use of, simple articula-
tor devices in dental treatment, especially
restorations with major involvement of the
occlusal surface. Because the unit is in-
troductory, the objectives are limited in
scope and require behavioral responses

that are concerned principally with discov-
ering how occlusal interferences may de-
velop from the use of a simple Class |1
nonadjustable articulator or straight line
articulator. Several behavioral objectives
are considered.

A. Objectives

1. Be able to identify the major errors
in occlusion that can result from
using a simple nonadjustable arti-
culator.

2. Be able to indicate methods for re-
ducing the errors in occlusion that
result from using a simple nonad-
justable articulator.

3. Be ableto provide arational alterna-
tive when the error of using asimple
nonadjustable articulator cannot be
eliminated entirely.

B. Readings (optional)

McPhee, E. R.: The simple class 1|

nonadjustable articulator: Limitations,

errors, and compensating procedures.

J. Michigan Dent. Assn. 56:68-73,

1974.

Celenza, Frank V.: Articulators and de-

terminants of occlusal morphology. Ar-

ticulators. In International Prosthodon-
tic Workshop (on Complete Denture

Occlusion), Lang, B. R. and Kelsey,

C. C., Eds. University of Michigan,

1973, pp. 90-92.

LIMITATIONS OF SIMPLE
ARTICULATORS

A number of questions arise concerning
the use of the simple* type of articulator
(Fig. 5-1). Most relate to problems arising
from the size of the articulator and the
interocclusal record used to mount the

www.highdentlab.com

*For example, an instrument that permits horizon-
tal as well as vertical motion, but not related to the
motion of the temporomandibular joints.
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R A e

Figure 5-1.
varying kinds of convenience but nonfunctional adjustments.

casts of segments of arches in the articula-
tor.

What are the major limitations ofa simple
articulator?

The contact occlusal relationships in ec-
centric movements are unrelated to the
patient; there is no provision for move-
ment into centric relation; the centric oc-
clusion position may not be accurately
defined (freedom in centric).

Which errors may occur from the limita-
tions of a simple articulator?

Included are premature contacts in cen-
tric occlusion, centric relation, balancing
interferences, protrusive and working in-
terferences.

Interocclusal Registration (Centric
Occlusion)

After a tooth has been prepared (cavity
preparation) and a dental restoration is to

Simple articulators. A to 0, articulators increasing in size from small to normal size and with

www.highdentlab.com
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be made away from the dental chair, im-
pressions are made of the teeth having the
cavity preparation and the opposing teeth.
These impressions are poured in stone and
must be articulated (occlusal surfaces re-
lated). Consider that errors in tooth posi-
tion may already have been introduced
because of shifting of the teeth. The stone
casts often involve only half a mouth or
less, and the simple articulator frame not
much more than a straight line. In order to
attach the maxillary and mandibular casts
to the upper and lower frames, some type
of interocclusal registration ("wax bite") is
frequently used. The interocclusal regis-
tration in centric occlusion is not necessar-
ily registering centric occlusion and is al-
most always a major source of articulation
error.

Why is the interocclusal registration of
centric occlusion afrequent major source
of occlusal error?

Because the hinge axis of the articulator
is not the same as that of the patient.
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Figure 5-2. Schematic repre-
sentation of the effect of articula-
tor size on the relationship be-
tween the patient's hinge axis
and the axis of the small articula-
tor.

Consequently any thickness to the interoc-
clusal record will result in an incorrect
relationship between the maxillary and
mandibular casts. A zero thickness interoc-
clusal record (check bite in centric) is not
possible and some error will invariably be
present.

How does the differencein location of the
transverse hinge axis between the patient
and the simple articulator cause error
when the interocclusal record has thick-

ness?

Figure 5-3. Schematic repre-
sentation of the effect of an inter-
occlusal record (wax check bite)
of centric occlusion when using
a small articulator. A, difference
in location of patient's hinge axis
and hinge axis of articulator; B,
after check bite is removed. note
absence of posterior contacts in
centric occlusion.

o §l (5lwilass lgil
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Patient's Hinge Axis

Arc of Closure

7
W=~ Interocclusal
7 Record

Mandible

Simple Articulator
Hinge Axis

Cas

/. Maxill
£ e Casts Mounted
: +—— With Record

Mandibular Cast

Maxillary Cast
/ Mandibular Cast

No Posterior Contact

The arcs of closure for the patient's man-
dible and the upper member of the arti-
culator are different (Fig. 5-2). For consis-
tency the lower member of the articul ator
is shown being closed. Figure 5-3 shows
the effect of any thickness of the check bite
on contact vertical dimension when a
small simple articulator is used.

What is the error that occursfrom using a
simple articulator and an interocclusal
record with thickness?

A posterior restoration would be made to

t.me/highdent
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contact when the articulator was closed
(anterior contact only) but would be
"high" when placed in the mouth. This
error requires grinding of the restoration to
allow complete closure, often resulting in
loss of the margins of a restoration on the
occlusal surface. The error always de-
grades the surface characteristics and func-
tional morphology.

How is the error of the simple articulator
and interocclusal record avoided?

There are two obvious solutions: (1) Do
not use a simple type articulator; use a
full-size articulator and a centric relation
interocclusal record. (2) Do not use an
interocclusal record (check bite) with a
simple articulator. Although the first solu-
tion is preferred, it may not be practical or
realistic for individual restorations; the
second is the practical solution.

How are casts articulated on a simple
articulator without using an interocclusal
record?

There are two solutions: (1) Take full
arch impressions and position the casts in
centric occlusion for mounting, or (2) have
the patient close into centric occlusion and
take alateral record of the facia] surfaces of
the teeth. The record should be small in
size. Impression plaster, compound, or
wax should be used. Half-arch or less casts
can be positioned in centric occlusion in
the lateral record and mounted in the sim-
ple articulator.

Are there any other sources of error[rom
using a simple articulator?

Inasmuch as the casts are mounted in
centric occlusion (the articulator has no
provision for use of a CR check bite meth-
od), there is no possibility of moving into
centric relation and no possibility of using
a simulated centric relation even if a simu-
lated centric relation were a valid tech-
nique.

Interocclusal Registration (Centric
Relation)

A centric relation interocclusal registra-
tion record cannot be used to mount the
maxillary and mandibular casts in a small-
size simple articulator. The arc of closure
on the articulator will not be the same as

www.highdentlab.com

that which occurs on the patient and the
initial point of occlusal contact will be
different. In effect, the centric relation
contact will be different on the articulator
from that in the patient, and cusp tips and
fossae may be placed in a position in a
restoration being made on a simple arti-
culator that will be incorrect when the
restoration is placed in the mouth. Fur-
thermore, the height and depth of cusps
and fossae will be incorrect for posterior
teeth for the same reasons given for the
error when mounting in centric occlu-
sion.

In addition to the anteroposterior error
and vertical error (height of cusp and
fossa), the simple articulator may have no
provision for anterior movement to glide
from centric relation to centric occlusion
when the casts have been mounted in
centric relation. This limitation of the arti-
culator is contrary to making restorations
with freedom in centric.

Size of Articulator

Why not use afull-size simple articulator
to avoid anteroposterior and vertical
errors?

There are simple articulators that have
dimensions that are equivalent on the av-
erage to apatient and to an articulator such
as the Hanau H2-PR. Such articulators
tend to reduce anteroposterior and vertical
errors greatly, especially vertical errors,
unlike the simple small articulator. How-
ever, further reductions require the use of
aface bow (arbitrary hinge axis location) or
the use of a kinematic face bow or true
hinge axis locator. This procedure requires
more instrumentation as well as operator
skill in obtaining a centric relation regis-
tration. Very rapidly the articulator and
mounting procedure become more than a
simple articulator and procedure.

The question is asked of whether it is
practical and necessary to go beyond the
simple small articulator for individual res-
torations. The question is related to large
and small articulators.

If alarge simple articulator is more accu-
rate to use than a small simple articulator,
why not use the large articulator?
Indeed, why not? The answer is not as
'simple as it appears. The large articulator

instagram.com/high_dent
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is not used because it is large. It takes up
more space; it cannot as easily be mailed,
carried, or stored as the small articulator.
In the technician's laboratory, a full-size
articulator takes up more bench space and
is harder to grasp. Itis more difficult to see
around and is more expensive. Even hav-
ing 15 to 20 small articulators around dur-
ing various stages of dental procedures
puts a strain on space and inventory costs.
Unfortunately, the simple small articulator
has no provision for transferring casts to
different articulators. It takes a very well
made and special instrument to be abl e to
use a set of casts on different articulators.
To do so means that the articulator is no
longer simple. Finally, more plaster is
needed to mount the casts- more weight,
more expense to mail, and so forth. In
short, the large articulator may not be
practical except when the dentist has his
own laboratory at the office or does his
own individual restorations. How the size
of the articulator relates to centric relation
or centric occlusion is a question that is
appropriate at this point.

For single or individual restorations o a
molar is it better (less error) to use: (1) a
full-si ze simple articulator, full arch casts
and no interocclusal record for centric
occlusion; (2) a full-size simple articula-
tor, full arch casts, and a centric relation
interocclusal record; (3) afull-size simple
articulator, full arch casts, and a centric
occlusion interocclusal record; or (4) a
small simple articulator, less than full
arch casts, and a lateral occlusal registra-
tion for centric occlusion to mount the
casts?

The answer is 1 when considering the
least error, but 4 is the most practical
method of dealing with individual restora-
tions. However, the most rational method
is to use a modest size simple articulator,
full arch casts when possible, and no in-
terocclusal registration record (casts artic-
ulated in centric occlusion) for mounting
the casts. At this point the design of the
restoration is dependent on anticipated
lateral and protrusive movements and the
location of centric relation contact posi-
tion.

What are the most common restorative
errors made with a simple articulator?
By far the most common errors are: (1)

www.highdentlab.com

premature contacts in centric relation on
the oblique ridge of maxillary molars and
the mesial cusp ridge of the'lingual cusp of
the maxillary first premolar; (2) balancing
interference involving the lingual cusps of
the maxillary first molar; (3) working side
interference involving mandibular and
maxillary buccal cusps and lingual cusps,
i.e., axial surfaces of lingual cusps of the
maxillary molars; and (4) premature con-
tacts in centric occlusion involving the
posterior teeth. Almost all occur a some
time, but the last one listed (premature
contact in centric occlusion) is often the
only one easily noticed by the clinician
and patient - at least when the restoration
is first placed in the mouth. The mastica-
tory system may adapt to the others to
varying degrees. The minimization of pre-
mature contacts in centric occlusion has
already been suggested.

How are premature contacts in centric
relation minimized. on the small articula-
tor?

This is accomplished by moving the
obligue ridge distally and reducing its
height and by reducing the height of the
mesial cusp ridge of the lingual cusp of the
maxillary first premolar as well as moving
it distally.

Eccentric Move ments

The relationship between eccentric
movements and the size or similarity of the
articulator is obvious from a hypothetical
point of view when the " condylar determi-
nants of occlusion" are considered. How-
ever, the errors related to lateral shift,
intercondylar distance, and other such
measures are not so gross or obvious as
those errors that arise because of a failure
to consider the tooth determinants of oc-
clusion. There are several questions that
must be considered in relating occlusal
determinants to eccentric movements.
Most simple articulators have no provi-
sions for condylar guidance adjustment.
They have a fixed condylar element path
for lateral and protrusive movements, but
the path has no relationship to the patient
nor can it be changed to relate to occlusal
contacts or facets of wear present on the
casts. However, the answers to afew ques-
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tions may provide some guidance in mak-
ing restorations on a simple articulator.

What determines the height and overlap
of buccal cuspsfor working positions?

The presence or absence of cuspid guid-
ance and posterior contacts on the patient
(determined from observation of the pa-
tient when impressions and history are
taken or "read" from facets of wear on
casts). The height, overlap, and contact of
buccal cusps must be consistent with adja-
cent cusps. Final grinding must be done in
the mouth. A wax "chew-in" from the
patient is most hel pful when using a small
articulator with limited eccentric move-
ment.

What determines the height and form of
the lingual cusps in balancing position if
tooth guidance cannot be related to the ar-
ticulator?

There are only one or two articulators
which provide that the occlusion (contact-
ing tooth surfaces) determines the move-
ments of the condylar elements. They are
full-size instruments. Thus the relation-
ship of the lingual cusp of the maxillary

www.highdentlab.com

molar to the buccal cusp in balancing must
be determined by relating it to the patient
or facets of wear (or lack of them) on the
casts. A genera principle for the lingual
cusps of the maxillary posterior teeth can
be formulated in terms of the following
question.

How is the error of balancing inter-
ferences minimized when using a simple
articulator?

Make certain the preparation involving
reduction of occlusal surfaces is adequate.
For molar preparations reduce all mesial
and distal cusp ridges of lingual cusps on
maxillary teeth, or al mesial and distal
cusp ridges of buccal cusps of mandibular
molars. Know the paths that cusps follow
on opposing teeth.

What other errors must be minimized with
the simple articulator?

Interferences involving the axial sur-
faces of maxillary molars and the buccal
slopes of the lingual cusps of mandibular
molars are areas that must not be overcon-
toured because they will then be working
interferences.

instagram.com/high_dent
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Unit 5 Exercises

. Name the error introduced by using an interocclusal record in a small

simple type of articulator.

The error introduced by an interocclusal record when using a small simple
type articulator will result in a posterior restoration that
is

. A centric relation check bite (is, is not) useful for mounting complete or

partial casts on a small simple type articulator.

List a practical solution to minimizing errors introduced by an interocclusal
record.

(
How can working and balancing interferences be minimized when waxing a
restoration on a small simple articulator?

Is it possible to precisely prevent al errors in a restoration that has been
waxed on asmall simple articulator? Why?

What errors may be reduced by using a full-sized simple articulator?

For asingleindividual restoration of amolar, what is the best way to prevent
errors in the occlusion?

. Why not use a full-sized articulator for al restorative dentistry?

If a patient has molar group function and a maxillary first molar full crown
restoration is being waxed, how can buccal cusps be formed when using a
simple type articulator which has no possibility for lateral movements?
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Unit 5 Test

1. A simple articulator:

may permit horizontal movement

does permit vertical movement

aandb

is related to the motion of the temporomandibular joints
a b, and d

20T

2. When using a small simple articulator, contact vertical dimension error in
the molar area would be minimized if the centric occlusion check bite:

has zero thickness

. is made of very soft wax
is taken in centric relation
is taken in centric occlusion
none of the above

PoooTp

3. A thick centric occlusion check bite could result in a molar restoration hav-
ing:
a. premature contact in centric occlusion when placed in the mouth
b. absence of centric stops
c. lateral interferences
d. protrusive interferences
e. dl of the above

4. In order to avoid errors in contact vertical dimension on molar restorations,
it is necessary to:

use full arch casts

not use an interocclusal record
aandb

use a full-size articulator

a, b, andd

PeoTo

functionally generated path (or wax chew-in) technique may be used to:

A

a. minimize errors in waxing eccentric occlusal contacts

b. avoid all errorsin contact vertical dimension

c.aandb

d. avoid all anteroposterior errors in the occlusion of individual restora-
tions

e. a b andd

6. When an anterior maxillary crown or bridge is made, the use of a simple type
of articulator with no provisions for lateral or protrusive movements will
result usually in:

a. excessive grinding on the restorations in the mouth
b. protrusive interferences

c.aand b

d. premature contact in centric relation

e. a b andd
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Compared with a "small-size" articulator the use of a"large-size" articulator
for individual restorations:

a.
b.
. aand b

c
d.
e

gives the best results
is often not practical

is always indicated

. a b, ,and d

Which of the following is likely to lead to the fewest errors when using a
small simple articulator having capability for some lateral movements:

Peooo

a.
b. without a check bite decreases potential vertical errors in restorations
C.

d. will eliminate premature contacts in centric relation for molar restora-

e

molar group function

cuspid guidance only

balanced occlusion

anterior open bite

2 mm discrepancy between centric occlusion and centric relation

. The mounting of full arch casts on a small simple articulator:

is not practical when posterior teeth are absent
aandb

tions
a b, andd

When simple articulators are used, occlusal interferences may be minimized
on restorations hy:

coop

@

moving oblique ridges distally

reducing the axial contours of maxillary lingual cusps

aandb

clearing wax mesially from contact areas for maxillary supporting cusps,
and distally for mandibular supporting cusp contacts on maxillary teeth

a b,and d
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Unit 6

Occlusal
Examination and
Articulation of
Casts

In order to mount casts on an articulator
effectively, certain kinds of data should be
obtained and recorded at the time of the
oral examination. Such information in-
cludes: (1) initial premature contact(s) in
centric relation, (2) absence of centric
stops, (3) mobile teeth, (4) working side
contacts, (5) balancing side contacts, (6)
protrusive contacts, and (7) facets of wear.
This information is specifically related to
mounting of the casts and is only a small
part of that obtained in the comprehensive
oral and occlusal examination. The exami-
nation is done before the casts are mount-
ed to avoid an additional appointment to
see if the casts are properly mounted.

INTRODUCTION: UNIT OBJECTIVES
AND READING

The objective of this unit is to indicate
the information that should be obtained in
the oral examination in order to facilitate
the correct mounting of castsin an articula-
tor. Several behavorial objectives are con-
sidered.

A. Objectives
1. Be able to list the information need-
ed to effectively evaluate mounted
casts when the patient is not avail-
able.

2. Be able to indicate why information
about occlusal contacts is needed.

3. Be ableto indicate the limitations of
the application of the information to
the articulation of the casts.

B. Reading (optional)

Kerr, D. A., Ash, M. M., }r., and Mil-
laud, H. D.: Oral Diagnosis, 5th edi-
tion. St. Louis, C. V. Mosby Co., 1978
(Chapter 10).

EXAMINATION INFORMATION

The information can be obtained in any
reasonable sequence. The best procedure
is to verify the mounting when the patient
is present; however, in most instances
completion of the mounting occurs when
the patient is not present.

Premature Contacts in Centric
Relation

The location of the initial contact in
centric relation must be the same on the
articulated casts as in the patient. If it is
not the same, the mandibular cast must be
remounted correctly in centric relation.

A premature contact is an interference to
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Figure 6-1.
slide in centric.

jaw closure into a stable intercuspal posi-
tion (Fig. 6-1). Itmay be related to alateral
as well as an anterior slide into centric
occlusion.

Centric Stops

The presence and absence of centric
stops in the patient can be determined
with articulating paper and shim stock.*
Most of the stops present in the mouth
should be present on the mounted casts
when the casts are properly positioned in
centric occlusion. The absence of major
centric stops is usually due to an error in
the centric relation check bite but may be
dueto the difference in the passive state of
the teeth when an impression is taken and
the active state of compression in centric

"Artus Corporation, Englewood, NJ 07631.

Figure 6-2.
flat surfaces (facets of wear).

Occlusal interference. A, premature contact in centric relation; B, centric occlusion. A to B,

occlusion (as previously discussed under
centric occlusion, Unit 1). In the mouth
and on casts centric stops are often seen as
a bull's eye (Fig. 6-2) when marked with
articulating paper. Shim stock is used to
determine the presence or absence of con-
tact between only two opposing teeth or
cusps at one time.

Mobile Teeth

All teeth should be tested for mobility. It
is important to indicate the type and de-
gree of mobility - lateral, vertical, and so
forth. Mobile teeth tend to be displaced
under compression when biting in centric
occlusion (maximum intercuspation) and
in lateral movements. Because of such
mobility the position of the teeth on the
casts may be different from their position
in the mouth, and the discrepancy can
prevent proper articulation in centric oc-

Centric stops. A, bull's eye centric stops on patient's teeth and B, on casts. Marks are due to
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Figure 6-3. Working side contacts and interferences. A, working side contacts on cuspids and molars; a,
disclusion of cuspids due to premature contacts on premolars.

elusion. The presence of mobile teeth,
especially those that can be intruded,
often involves a premature contact in cen-
tric occlusion. Tooth mobility should be
evaluated by manual palpation statically
and during movement of the jaw with the
teeth in light contact. If a tooth can be
intruded in the centric occlusion position,
adjustment of that tooth on the cast may be
necessary in order to obtain a proper
mounting.

Working Side Contacts

Working side contacts that are present in
the patient should be duplicated on the
mounted casts (Fig. 6-3A). However, be-
cause of the limitations of an articulator all
such contacts may not be possible. Multi-
ple posterior contacts in lateral excursions
(group function) are more difficult to du-
plicate on casts than single cuspid contacts
(cuspid clisclusion). If group function isto
include posterior teeth, a suitable artic-
ulator must be used or compensatory pro-

Figure 6-4.

cedures applied to obtain the function de-
sired. For example, it is possible to obtain
more contact during mounting of maxillary
casts by elevating the plane of occlusion to
be more parallel with the inclination of the
condylar guidance in lateral excursions.
Such procedures have limitations and
should not be routinely practiced.

Working side interferences are contacts
that interfere with smooth gliding move-
ments, cause displacement or heavy con-
tact on individual teeth, or cause disclu-
sian when working side contacts should be
present (Fig. 6-3B).

Balancing Side Contacts

The presence or absenceof balancing
side contacts in a patient has a direct
relationship to setting the condylar guid-
ance on the articulator (Fig. 64A). Consid-
ering some amount of discrepancy be-
tween centric relation and centric
occlusion, the less the inclination of the
condylar guidance of the articulator, the

Balancing side contacts and interferences. A, right balancing side contact; @, disclusion on

working side due to premature contact on left balancing side.
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more likely there will be balancing side
contacts in the lateral protrusive position,
provided that contact has not been lost on
the working side by decreasing the con-
dylar inclination too far. For complete
tooth guidance in waxing restorations, it is
possible to decrease the condylar inclina-
tion to make certain that balancing con-
tacts are made and balancing interferences
avoided. I n effect, the condylar inclination
is reduced to maximize tooth guidance.

Balancing side interferences are con-
tacts on the balancing side that cause dis-
elusion of the teeth on the working side or
displacement of teeth on the balancing
side (Fig. 6-4B).

Protrusive Contacts

Any posterior contact during protrusive
movements is considered to be undesir-
able. All guidance should be on anterior
teeth and edge-to-edge contact of incisors
should be possible (Fig. 6-5A). The
amount of posterior contact on the casts on
the articulator will depend upon the in-
clination of the condylar and incisal guid-
ances of the articulator. Immediate disclu-
sion occurs with steep inclinations of these
guidances. However, in order for the clini-
cian to wax restorations on articulated
working casts while emphasizing tooth
guidance, the guidance of the teeth should
determine the inclination of these guid-
ances. Thus the guidance should be set to
maximize contact of the teeth wheri wax-
ing restorations in order to avoid inter-
ferences in the restorations.

A protrusive interference is any inter-
ference to smooth gliding protrusive

movements. Such an interference may
cause anterior disclusion (Fig. 6-5B) or
displacement of teeth as well as interfere
with a straight forward movement with the
teeth in contact.

Facets of Wear

Facets of wear may be caused by func-
tion and parafunction (bruxism). Patterns
of wear may relate to ongoing activity or to
past bruxism. If contacts can be made
between facets of wear in the patient (Fig.
6-6), it should be possible to make such
contacts on the articulated casts. In some
instances it may not be possible for the
patient to cause facets of wear to make
contact because the occlusion has
changed. Such changes may have resulted
from orthodontics, restorations, temporo-
mandibular joint-muscle dysfunction,
periodontal disease, bruxism, caries, or
trauma (accidents, fractures, and so forth).
In some instances of temporomandibular
joint dysfunction contact may be present
one day and absent the next.

Iffacets of wear do not make contact on
the articulated casts, the mandibular cast
may not be mounted correctly in centric
relation. And if the casts cannot be artic-
ulated fully in centric occlusion, it will not
be possible to have facets of wear make
contact in lateral movements. In order to
differentiate between the absence of oc-
clusal contact relations in the mouth and
an absence of contacts on the articulated
casts, it is necessary to know if the contacts
are present in the mouth, and where they
are present.

Testing of occlusal contacts should be

Figure 6-5.
contact on second molar preventing anterior contact in lateral protrusive movement.

Protrusive contacts and interferences. A, edge-to-edge protrusive contacts; B, premature
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made with shim stock with the incisal pin
raised (or the incisal guidance customized)
and the condylar guidances unlocked and
free to be moved to obtain the best con-
tacts. The evaluation of contacts on casts
and in the mouth should be made with
shim stock having the same thickness
(.0005 in).

If contacts cannot be made between
facets of wear in excursive movements,
and the disclusion is not caused by an
interference, and the articulator being
used cannot be adjusted further, some con-
sideration may be given to using another
articulator for that case or to using com-
pensating techniques involving adjust-
ment of the maxillary cast with shims dur-
ing certain movements. Some articulators
allow for customizing of the condylar as

Figure 6-6. Facets of wear. A, working side
contacts; 8, facets of wear (same teeth as shown
in A); C, anterior bruxing facets of wear.

well as incisal guidance, and others allow
for up-and-down adjustment of the posi-
tion of the condylar elements. However,
complete duplication of contacts is seldom
possible using any articulator, and some
compensation in waxing is often neces-
sary. Such compensation will decrease the
amount of adjustment (grinding) of the
restorations when placed in the mouth.

When restorations are placed in the
mouth, they should not interfere with
contacts between facets of wear. Guidance
by the clinician to the functional and para-
functional facets of wear is usually neces-
sary. Occlusal interferences usually cause
resistance to guidance, and avoidance to
interferences, as reflected by muscle resis-
tance, helps signal the presence of inter-
ferences to the clinicians.
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Unit 6 Exercises

. What information should be obtained from the oral examination in order to

facilitate mounting of casts on an articulator?

. Why is information about intraoral occlusal contact relations of value in

mounting casts on an articulator?

. What are the limitations on the use of the data obtained during the

examination relative to mounting of casts on an articulator?

. What is the effect of mobile teeth on an accurate mounting of casts on an ar-

ticulator ?

. What is an interference called that involves the buccal slope of the lingual

cusp of the lower first molar and the axial surface of the lingual cusp of the
maxillary first molar?

. Do centric stops remain the same for long periods of time in most instances?

(yes, no). Under what conditions may they change?

. A single cusp in contact on the working side can be considered an occlusal

interference if o

. The reason(s) that a patient cannot make facets of wear contact in the mouth

include:

. Thereason(s) that facets of wear cannot be made to contact on mounted casts

include:
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10. What may be the significance of facets of wear not making contact in the

mouth and on articulated casts?

Unit 6 Test

. What is the significance of the absence of centric stops in the mouth?

a. possible temporomandibular joint dysfunction
b. shifting of teeth has occurred

c. some restorations "too high"

d. excessive occlusal adjustment

e. all of the above

. Ifcentric stops are present in the mouth but absent on articulated casts:

. the mounting is probably incorrect
the cast may be distorted
aand b
the teeth have shifted

.ab,and d

O L0 T w

>

balancing side interference results in working side disclusion. This
information is necessary:

a. for setting the condylar inclination

b. for taking a protrusive check bite

c. for setting the lateral wings of the incisal table
d. for setting the incisal guide inclinati on

e. al of the above

. A balancing side interference is found on articulated casts but not in the
patient. This discrepancy is possibly because:

a. the condylar inclination is incorrect

b. the balancing interference tooth is mobile

c. working side disclusion is not found when in fact it is present in the pa
tient

d. there is distortion of impression and hence distorted casts

e. all of the above

. The point of contact on atooth when the jaw is guided into centric relation
contact:

cannot be used as a guide to proper mounting of casts
cannot be duplicated precisely (x 0.5 mrn)

aandb

is used to evaluate mounting of casts

a,b,and d

®e0 o
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Ifthe condylar inclination is changed to provide balancing side contacts (not
interferences) to prevent balancing interference in waxing a restoration:

a. it may not be possible to have centric stops in centric occlusion if the
condylar inclination is not adjusted for the centric occlusion position

b. there should be no disclusion on the working side

c. no adjustment of the inclination for centric relation position is neces-
sary

d. the condylar inclination should be adjusted for the centric occlusion po-
sition

e. all of the above

Itis not possible to mount a set of casts correctly in centric relation and be
able to position them in centric occlusion if:

a. atooth is in supraversion except when the patient bites into centric oc-
clusion

b. the molar teeth are quite mobile

c. aand b

d. the wax for centric relation registration bite is not thoroughly heat soft-
ened

e ab andd

If a pati ent is highly resistant to jaw movement in centric relation:

a. mounting of casts correctly may be impossible at that time

b. molar centric stops on mounted casts are likely to be absent using thin
shim stock

c.aandb

d. the casts should be mounted in centric occlusion

e. a b andd

If facets of wear make contact on mounted casts and are not present in the
patient:

a. casts were made prior to a change in the occlusion

b. occlusion may have shifted after casts were made

c. aand b

d. distortion of impressions and casts may have taken place
e.a b andd

Between the times that impressions have been taken (casts made) and the
mounting of the casts, a patient has third molars extracted. The occlusal
contacts on the casts do not match those in the mouth. The reason for the
discrepancy is.

a. change in temporomandibular joints
b. change in occlusion

c.aandb

d. change in muscles

e ab andd
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Unit 7

Mounting of Casts

Some of the principles for mounting
casts on an articulator have been discussed
in the preceding units. The primary objec-
tive of this unit is to present the proce
dures for mounting casts on a semi-
adjustable articulator using a simple face
bow, a centric relation registration, and a
protrusive check bite. Both the use of the
simple face bow (the non ear piece and the
ear piece types) and the hinge axis locator
will be discussed, but the latter only brief-
ly for purposes of orientation. Simulation
methods for mounting maxillary and man-
dibular casts have been included here to
facilitate study of the mounting proce-
dures in the laboratory.

INTRODUCTION: UNIT OBJECTIVES
AND READING

The procedures for mounting casts in-
clude taking impressions to make casts to
be articulated; however, this important
procedure will be presented in outline
form only. The importance of examination
of the patient's occlusion as it relates to
mounting of casts has already been dis-
cussed in Unit 6.

A. Objectives

1. Be able to describe:

a. procedures for mounting the
maxillary cast using the (1) non
ear piece face bow, and (2) the
ear piece face bow.

b. procedures for mounting the
mandibular cast in centric rela-
tion.

2. Be able to describe and carry out
procedures for mounting maxillary
and mandibular casts using simula-
tion methods.

3. Be able to describe and carry out
procedures for setting the horizontal

and lateral condylar guidance in-
clinations on the Hanau H2 articula-
tor.
B. Reading (optional)
Ramfjord, S. P., and Ash, M. M., Jr.:
Occlusion. Philadelphia, W. B.
Saunders Co., 1971 (Chapter 10).

IMPRESSIONS AND CASTS

A number of factors are responsible for
obtaining good impressions, but only three
will be bri efly discussed inasmuch as most
of the errors in making diagnostic casts
arise because of (1) surface imperfections
related to plaque and bubbles h-apped on
the teeth, (2) incorrect tray size, and (3)
excessive pressure on the tray so that one
or more cusp tips penetrate the impressi on
material and make contact with the tray.

The first problem involves cleaning the
teeth. The second problem can be avoided
by simply checking the periphery of the

Impression tray not covering distal

Figure 7-1.
molar will result in inadequate casts.
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Base of cast should be trimmed par-
allel with the occlusal plane to facilitate mounting,
especially with the splint cast technique.

Figure 7-2.

tray with a mouth mirror (Fig. 7-1). The
third problem is avoided by positioning
the tray correctly and applying the correct
amount of pressure.

Several problems may arise in pouring
the stone into the impressions, but the
principal error involves entrapment of air
so that voids, or "peduncles,” appear on
the surface of the casts. Proper mixing of
stone (in avacuum) and use of avibrator is
the first step in avoiding this error. Pouring
the stone into the impression requires that
slight moisture be present on the surface

Retromolar areas may be an inter-
ference in balancing and working and should be
trimmed.

Figure 7-3.

of the impression and that a small amount
of stone be vibrated along from tooth to
tooth.

Trimming the base of diagnostic casts
(Fig. 7-2) is somewhat cosmetic but in
many respects very functional if asplit cast
method is used in making a splint. Nothing
should prevent the occlusal surfaces from
coming together in al areas. Possible con-
tacts betw een stone rather than teeth that
may prevent occlusal contact in lateral
positions and excursion should be re-
moved (Fig. 7-3).
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QUICK LOOK AT MOUNTING PROCEDURES

A brief outline of the steps in the face cations refer to the section on simulation
bow transfer and mounting of casts is methods of mounting casts, p. 113.
givenin Figure 7-4. For nonclinical appli-

Steps in Mounting Casts

Step 1. Face Bow Registration

a. Place the wax on the bite plane (or
bite fork) and press into position on
maxillary teeth (Fig. 7-4A).

b. Remove the bite plane and chill wax.
Impressions of the cusps should be
present (Fig. 7-4B). Chill and return to
the mouth.
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c. Place the face bow on the bite plane
and center ear piece or non ear piece
face bow on the head. Lock in posi-

tion.

Step 2. Face Bow Transfer

a.. Center the face bow on the articular and
attach the maxillary cast to the upper
member with plaster (Fig. 7-4D).

Step 3. Centric Relation
Registration

a. Obtain acentric relation check bite rec-
ord to relate the mandibular cast to the
hinge axis of the articulator and to the
maxillary cast (Fig. 7-4E).
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Step 4. Mounting of Mandibular
Cast

a Using the wax check bite mount the

mandibular cast using a mounting stand
(Fig. 7-4F).

Step 5. "Functional" Records

a. Complete mounting with setting of hor-
izontal and lateral condylar inclinations

(Fig. 7-4G) with protrusive check
bite.
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RELATING THE MAXILLA TO THE
PATIENT'S HINGE AXIS

The first step in mounting the maxillary
cast is relating the maxilla to the patient's
hinge axis with a face bow. This step will
be limited to use of an arbitrary hinge axis
rather than the "true" hinge axis. The
potential error from using the arbitrary axis
is discussed in Unit 8. The Hanau non ear
piece and ear, piece face bow will be dis-
cussed.

FACE BOW REGISTRATION

The relationship of the maxillary arch to
the hinge axis is registered with aface bow
(kinematic or simple). The kinematic face
bow or hinge axis locator establishes the
terminal or "true" hinge axis; the simple
face bow relates the maxillary arch to an
"arbitrary" hinge axis. A brief review of
the method of locating the terminal hinge
axis is given as a basis of orientation.
Although not commonly used now, an esti-
mate (measurement) of the hinge axis is

helpful for understanding the "automatic”
method of obtaining the hinge axis.

Locating the Terminal Hinge Axis

The terminal hinge axis is found with a
kinematic face bow or a hinge axis locator.
The principle for locating the hinge axis
rests on rotary movement of the mandible
without translation in centric relation.

Hinge Axis Locator

A hinge axis locator or a kinematic face
bow makes use of clutches attached to the
upper and lower arches and adjustable
rods attached to the clutches (Fig. 7-5). At
the end of each rod attached to the lower
clutch is a stylus. The upper rod on each
side has a flag and each lower rod is
adjusted to position the stylus over a dot
on the flag. When pure rotary motion is
obtained (the stylus does not move off
from a point), the mandible is indicated to
bein centricrelation (condyles in rearmost

Figure 7-5. Locating terminal hinge axis. Use
of hinge axis locator. A, clutches on both arches
with adjustable rods for stylus (lower) and flag
(upper); B, stylus in position of only rotary move-
ment; C, flag up and stylus in position to mark
terminal hinge axis.
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uppermost position) and the axis of rota-
tion is the true hinge axis. In the absence
of functional disturbances this axis is quite
reproducible (z 0.5 mm).

Locating the Arbitrary Hinge Axis

There are minor variations in the steps
for locating the hinge axis, depending on
the type of face bow and articulator being
used. The two common methods of locat-
ing the arbitrary hinge axis are the meas-
urement method using the non ear piece
face bow and the automatic method using
the ear piece face bow. The different
methods are related to the type of face bow
used. Non ear piece face bow (Hanau) is
related to the measured (arbitrary) hinge
axis (Fig. 7-6A) and supported on the con-
dylar shaft of the articulator (Fig. 7-6B).
Ear piece face bow (Hanau) automatically
locates arbitrary hinge axis and is support-
ed on the articular by pins located on the
centric locks (Fig. 7-6B).

Measurement Method of Locating
Arbitrary Hinge Axis (Non Ear Piece
Method)

1. Place aflexible rule on alinefrom the
posterior border of the middle of the tragus
of the ear to the outer canthus of the eye
(Fig. 7-7A).

2. With a felt tip pen or ballpoint pen,
place a mark 12 to 13 mm anterior to the
border of the tragus. This marks the point
of the arbitrary hinge axis (Fig. 7-7B).

Preparing the Bite Plane (Ear Piece
and Non Ear Piece Methods)

Before using the simple face bow to
register the relationship for transfer to the
articulator, the bite plane must be pre-
pared as follows:

1. Place several thicknesses of wax on a
heated plane or bite fork and seal to the
metal (Fig. 7-8).

2. Soften the wax on the bite fork with a

Figure 7-6. Use of face bow.A, non ear piece face bow related to arbitrary hinge axis and B, supported on
axis shaft of the articulator. C, ear piece face bow in position to locate hinge axis ; and 0, supported on centric

lock pin.
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Figure 7-7.
axis.

flame, temper it in a bowl! of hot water or a
hot water bath, and push the bite fork with
wax onto the maxillary teeth to make in-
dentations as shown in Figure 7-9A,B.

3. Remove the bite fork, chill in cold
water and remove excess wax with a sharp
knife. The cusp tips should not penetrate
the wax to the metal bite fork and should
be free of soft tissue impingement. If the
metal has been touched, redo steps 1 and
2. It is not necessary to obtain very deep
penetration of cusp tips or to obtain an
impression of every single cusp tip. There
should be sufficient indentation of anterior
and posterior teeth to have a good stable

Figure 7-8.

Preparation of bite plane. Several
thicknesses of wax sealed to bite plane.

Locating arbitrary hinge axis. A, measurement of hinge axis; @, mark locating arbitrary hinge

base for the cast and to be certain of the
occlusal plane.

4. Replace the bite fork in the mouth.
The patient can hold the bite fork in posi-
tion when cotton rolls are placed under it.
The patient is instructed to close his or her
jaw slowly but firmly and slightly forward
(protrusive) against the cotton rolls (Fig.
7-10).

5. When the bite fork is stable, insert
the bite fork stem into the bite fork clamp
of the face bow.

Non Ear Piece Face Bow
Registration

1. Adjust the bite plane stem on the bite
clamp, place each hinge axis rod over the
arbitrary hinge axis points that were meas-
ured on the patient, and center the face
bow. After centering the face bow, lock the
bite clamp and check the position of the
axis rods over the hinge axis points (Fig.
7-11). The axis rods of the face bow should
just touch the skin over the arbitrary hinge
axis points.

2. If your face bow and articulator are
not equipped with an infraorbital pointer,
skip to 3. If the infraorbital pointer is
present, set the pointer to the infraorbital
notch (Fig. 7-12). The infraorbital pointer
is used to establish the third point of
reference for the face bow (see Figure
4-4).

3. When the face bow has been cen-
tered on the patient, remove the face bow
and transfer to articulator.
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Figure 7-9. Preparation of bite plane. A, bite
plane with warmed wax is positioned on maxillary
teeth and wax chilled; B, prepared bite plane.

Figure 7-10. Stabilization of bite plane. Use of cot-
ton rolls to hold bite plane in position.

Figure 7-11. Face bow registration. Registration if
relationship of maxillary arch to the measured hinge
axis is completed after centering and locking the face
bow.

Figure 7-12. Face bow registration. Infraorbital
notch can be determined on the patient and used for the
third point of reference on the articulator.
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4. Proceed to p. 109 for Relating Maxil-
laru Arch (Cast) to the Articulator Hinge
Axis (Face Bow Transfer).

Ear Piece Face Bow Registration

1. After the bite fork has been prepared
and inserted into the patient's mouth, its
stem or handle is to be inserted into the
bite fork clamp of the face bow.

2. Slightly unturn the two frame thumb-
screws and slide the scales outward to
maximize the opening between the nylon
ear pieces (Fig. 7-13). The nylon ear
pieces are threaded onto the scales and
may be removed for cold sterilization.

3. The face bow is then brought gently
over the face with the stem of the bite
plane or bite fork entering the opened
clamp.

4. Hold both frame thumbscrews be-
tween the thumbs and middle fingers.
Place for efingers on the ends of the scales
and slide them to enter the nylon ear
pieces into the meatus of the ear (Fig. 7-
14A).

5. Simultaneously slide the frames lat-
erally to symmetrically adjust the scales
while maintaining a comfortable yet se-
cure suspension of the nylon ear pieces in
the meatus. Tighten both frame thumb-
screws to maintain this symmetry of sus-
pension.

6. Grasp the frontal portion of the face
bow and tighten the clamp thumbscrew
securel y to lock this relationship of bow to

Figure 7-13. Ear piece face bow. Set the ear
piece on one side to minimum and the other side to
maximum. Place ear piece of maximum side into ear
and move minimum side into ear in position. Add the
two sides together and divide by two to determine
proper separation of ear pieces.

bite plane or bite fork (Fig. 7-14B). Do not
distort the position of the face bow frame
during tightening of the thumbscrew.

7. Release the two frame thumbscrews
and withdraw the scales with nylon ear
pieces from the mean is.

8. Remove the entire face bow assem-
bly from the patient's mouth.

9. See the following discussion for face
bow transfer.

Figure 7-14.

Ear piece face bow registration . A, position nylon ear pieces in ear as indicated; 8, securely
lock face bow in position to complete registration.
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RELATING THE MAXILLARY ARCH
(CAST) TO THE ARTICULAR HINGE
AXIS (FACE BOW TRANSFER)

The procedures for the simple non ear
piece face bow and ear piece face bow
differ in that the ear piece is placed in a
different position on the Hanau H2-PR
from where it is on the simple face bow.
On the non ear piece face bow the axis
rods of the face bow are centered on the
ends of the condylar shafts; on the ear rod
face bow the face bow is centered on the
pin projecting from the centric lock. Note
aso the measurement from the pin to the
condylar shaft and relate this to the meas-
urement of the distance from the tragus to
the hinge axis points (Fig. 7-15). The
phrase "face bow transfer" refers to the
transfer of the relationship between the
maxillary arch and the hinge axis to an
articul ator.

Non Ear Piece Face Bow Transfer

1. Set horizonta condylar guidances of
the articulator to 0° and the lateral guid-
ance to 0°.

2. Lock the condylar elements against
the centric stops. The articulator must be
at "zero" centric.

3. Center the face bow condylar rods on
the articulator shafts (Fig. 7-16). The aver-
age for center on this type of face bow is
6.5. However, because they get bent some-
times, face bows must be centered in-
dividually.

T
30

20

20 AT MARK INDICATING
© LEFT CUSPID

Figure 7-15. Ear piece face bow transfer. When
condylar inclination is set to 70 degrees the ear piece
is set 11 to 12 mm from the hinge axis of the articu-
lator.

Figure 7-16. Non ear piece face bow transfer.
Face bow condylar rods are supported on the axis
shaft of the articulator.

4. The anterior (third point) of reference
is between the middle notches on the
incisal pin. The face bow is raised until the
incisal edges of the maxillary teeth are at
the same height as the notch.

5. Proceed to p. 110 for mounting maxil-
lary cast to complete transfer.

Ear Piece Face Bow Transfer

1. Check the articulator to make sure it
is in zero centric.

2. Set the condylar inclination to 70°
(Fig. 7-17); the degree latera inclination
should be zero.

Ear piece face bow transfer. With
the ear piece face bow the condy lar inclination must
be set to 70 degrees to automatically relate to the
hinge axis.

Figure 7-17.
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Figure 7-18. Ear piece face bow transfer. The
articulator must be set at zero. Unless the pin is flush
with the top surface, the pin will not contact the
incisal table at its center.

3. Centric locks are tightened to re-
strict the articulator to opening and cl osing
movements only.

4. Make certain the incisa pinisflush
with the articulator's top surface (Fig. 7-
18).

Figure 7-19. Face bow transfer. Cast must be
roughened to provide retention unless a split cast
mount is to be done,

MOUNTING OF CASTS

5. Roughen the surface of the base of
the cast with aknife for retention or key for
split cast mounting (Fig. 7-19).

6. Attach the mounting ring to the
upper member. Make sure the pin islocat-
ed in the slot at the base of the ring (Fig. 7-
20).

7. Soak the base of the cast in water for
retention, or use separating medium for
split cast mounting.

8. Attach the ear pieces of the face bow
assembly to the pin on each condylar lock
(Fig. 7-21) and adjust the movabl e rods for
equal numbers on each side.

9. With the adjustable screw on the
bottom of the bite fork support clamp, rai se
or lower the bite plane until it reachesthe
level of the lower notch on theincisa pin.
For the ear piece face bow, the incisa
edges of the central incisors should be 58
mm above the level of the surface of the
lower member of the articulator.

10. Proceed to next discussion to com-
plete transfer.

Mounting Maxillary Cast
1. Seat the maxillary cast into the inden-

tations in the wax on the bite fork (Fig.
7-22). Support the cast with atelescoping
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Figure 7-20. Attachment of mounting ring. Ori-
entation pin must lie in slot on mounting ring to be
able to remove and replace cast in the same posi-
tion.

support. Attach the cast to the mounting
ring with a creamy mixture of impression
plaster.

RELATING THE MANDIBLE (CAST)
TO CENTRIC RELATION, TO THE
MAXILLARY (CAST), AND TO THE
HINGE AXIS OF THE
ARTICULATOR

Centric relation and centric occlusion
are probably the two most commonly used
maxillomandibular positions. These posi-
tions may be recorded with a variety of

Figure 7-22.

Figure 7-21. Ear piece face bow transfer. The
face bow is supported by the pin indicated by arrow
to the condylar lock.

materials including wax, but only the use
of wax will be described here. Restora-
tions completed with casts malaigned in
their starting position will have premature
contacts and occlusal interferences when
inserted in the mouth.

Centric Relation Check Bite

1. Train the patient in relaxation in or-
der to guide the mandible into centric
relation.

2. Prepare two to three layers of pink

Face bow transfer. Mounting of maxillary cast. Cast is positioned with condylar rods set:A, on
axle of articulator for non ear piece face bow; or B, on condylar lock pin for the ear piece face bow.
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Figure 7-23. Centric relation check bite. A, B, centric relation registration for the mounting of the

mandibular cast uses a wax rim heated in a water bath.

base plate wax in the shape and length of
the maxillary arch. Place in a water bath
with temperature of 138° F (Fig. 7-
23A ,B).

3. Place softened wax on the teeth of the
maxillary arch and guide the mandible
into the wax. Do not allow the teeth to
make contact or | et the patient bite into the
wax. The wax must be soft and the teeth
guided by the operator into the wax.

4. Trim away excess wax (Fig. 7-24A) .

5. Chill the wax (Fig. 7-24B).

6. Trim excess wax from the surface of
the wax check bite.

7. In the clinica situation a protrusive
registration at this time is indicated. How-
ever, the procedure is presented on p. 115,

cooled before removal from teeth.

Figure 7-24. Centric relation registration. Awax is trimmed to allow proper seating of the cast; B, wax is

under Functional Records for Setting the
H2-PR Articulator.

Mounting Mandibular Cast in Centric
Relation

1. Relate the mandibular cast to the
maxillary cast with the check bite. Do not
force casts into wax. Trim wax to allow the
casts to sit easily in the check bite.

2. Drop pin 2 to 3 mm to account for
check bite thickness (Fig. 7-25). Set the
horizontal condylar inclination at 25.

3. With the articulator inverted on the
mounting stand (Fig. 7-26A), hold the
mandibular and the maxillary cast together

Eo
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Figure 7-25. Mounting mandibular cast. Drop
the pin a distance equal to the thickness of the wax
so that the incisal pin (off-set) can be adjusted to the
center of the incisal table.

in the CR check bite relationship. Attach
with a creamy mixture of impression plas-
ter. After plaster has set remove check bite.
4. Raise the incisal pin. Close the casts
into centric occlusion and drop the pin to
contact on the incisal table (Fig. 7-26B).

5. Proceed to p. 116 for setting the hori-
zontal and lateral condylar inclination.

SIMULATION METHODS FOR FACE
BOW TRANSFER AND MOUNTING
OF CASTS

Simulated Face Bow Transfer

For laboratory exercises the face bow
may be used to position and support the
maxillary cast. Two general principles re-
lated to the concept of waxing restorations
to maximize tooth guidance are followed
to the extent possible: (1) place the maxil-
lary cast forward (but allow for cl earance of
incisal table) and center cast laterally, (2)
make the occlusal plane as parallel as
possible with alow inclination of the con-
dylar guidance (10° to 15°, and raised as
high as possible without the cast hitting
the mounting ring. The occlusal plane
should not be inclined upward posteriorly
more than 15°. The general principle is to
reduce as much as possible the control of
the condylar guidance of the articulator
over the casts, i.e., increase tooth guid-
ance, reduce articulator condylar guid-
ance.

Figure 7-26.
and held by hand while being attached to mounting ring with quick setting impression plaster;B, incisal pin set
in contact with table with casts in centric occlusion. If it cannot be centered using the straight pin, the off-set

pin is used.

Mounting mandibular cast in centric relation. A, cast is seated securely in the wax check bite
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Mounting of Mandibular Cast in
Simulated Centric Relation (For Slide
in Centric)

The mandibular cast may be mounted in
a simulated centric occlusion for study
purposes and for waxing a splint for a
patient with muscle hypertonicity or tem-
poromandibular joint dysfunction. A simu-
lated centric rel ation mounting of the man-
dibular cast is used also as a teaching
device in the laboratory and in selected
instances of restorative treatment when a
good CR check bite is impossible to ob-
tain, viz., in temporomandibular joint-
muscle pain dysfunction. In order to simu-
late a centric relation mounting on the
Hanau H2-PR, the PR adjustment is used
asin laand 2a. If aHanau H2-PR articul a
tor is not being used, follow steps Ib and
2b.

la. Unlock the condylar stop locks and
move the centric stops counterclockwise
for 1 mm and reset the locks (Fig. 7-27A).
If a lateral slide in centric is desired, set
one side clockwise 1 mm and the other
side % or % mm counterclockwise.

b. Insert ametal or plastic shim (1 mm
thick) between the condylar stop and con-
dylar element) (Fig. 7-27B).

2a. Keeping the. condylar element in

contact with the condylar stop, reset the
condylar lock.

b. Keeping the condylar element in
contact with the shim, reset the condylar
lock.

3. Position the mandibular cast into
maxillary cast in centric occlusion (max-
imum interdigitation).

4. With the articulator inverted in the
mounted stand, hold the mandibular cast
in centric occlusion and attach to the lower
member of the articulator with a creamy
mixture of impression plaster.

5. After the plaster sets, reset the con-
dylar stop back to zero. When the condylar
elements are forward, in contact with the
condylar stops, the cast-to-cast relation is
centric relation. When the casts are in
maximum interdigitation (centric occlu-
sion), the condylar elements are in centric
occlusion and the discrepancy between
centric relation and centric occlusion is 1
mm.

Simulated Mounting of Maxillary Cast
for Centric Relation (Clinical
Convenience)

When it is apparent that a centric rela-
tion check bite is inadequate because the

Figure 7-27.
mm to produce a one millimeter slide in centric; B, use of shim to accomplish same result as in A. The condylar

element in both A and B is in the centric occlusion position.

Mountin g mandi bular cast in simulated centric relation. A, centric stop moved cloc kwise 1
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casts do not occlude in centric occlusion
(absent posterior stops), but the slide in
centric and the premature contact in cen-
tric relation are acceptable, the maxillary
cast can be remounted to obtain a reason-
able mounting for centric relation. Such a
mounting can be used for study purposes
and for some restorative procedures. Itis a
clinical convenience in that another cen-
tric check bite is not required and the
method is used principally for expedien-

Step 1. Set condylar guidance with
protrusive check bite or by method de-
scribed on p. 118.

Step 2. Loosen the condylar guide
locks and the thumbnut for the mounting
ring of the maxillary cast. Position the max-
illary cast in centric occlusion.

Step 3. Rotate the condylar stop coun-
terclockwise until it just makes light con-
tact with the condylar element. Lock the
centric stops and the condylar guide
locks.

Step4. Remove the maxillary cast from
the articulator .and separate the cast from
the mounting ring at the mounting ring.
With a model trimmer, reduce the plaster
to provide space for the mounting ring.
Replace the mounting ring on the articula-
tor. The incisal pin is centered and flush
with the upper surface of the articulator's
upper member.

Step 5. Place the maxillary cast in cen-
tric occlusion on the mandibular cast
(which is still mounted on the articulator).
While holding the casts firmly in position
in centric occlusion, mount the maxillary
cast to the mounting ring with impression
plaster.

Step 6. Unlock the centric stop locks
and rotate clockwise unit! at zero position.
Unlock the condylar guide locks.

CENTRIC
OCCLUSION
Figure 7-28. Obtaining protrusive
record (see text).
PROTRUSIVE

REGISTRATION

Step 7. Check for all contact relations
of casts: centric occlusion, centric relation,
working, balancing, and protrusive posi-
tions.

All occlusal contacts should reasonably
approximate those of the patient as indicat-
ed in the patient's examination record, and
the vertical, horizontal (anteroposterior),
and lateral components of the slide in
centric should closely approximate those
in the patient. Ifthey do not, the casts will
have to be remounted with new check
bites.

FUNCTIONAL RECORDS FOR
SETTING THE H2-PR
ARTICULATOR

The functional records for the Hanau H2
and H2-PR articulator and other articula-
tors are not set by true functional records.
Securing functional records refers to the
registration of jaw positions (viz., centric
relation and protrusive check bites) and
approximations of the condylar paths using
instruments such as the pantograph. Two
inclinations are set from a protrusive regis-
tration: (1) condylar inclination and (2)
lateral inclination. The latter is computed
by formula, as indicated earlier.

Obtaining the Protrusive Record

As in obtaining any registration record,
it is necessary to train the patient in the
movements expected of him or her, and to
go through the procedure as required to
obtain the correct check bite. Have the
wax record thoroughly heated before at-
tempting the registration.

1. Fabricate the wax bite to be three to
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Figure 7-29.

four layers thick in the posterior and two
layers thick in the anterior part of the
mouth.

2. When guiding the patient's mandibl e
into protrusive contact with the softened
wax, do not allow the patient to make
edge-to-edge contact of the teeth. The an-
terior protrusion should not be more than 4
to 5 mm anterior to centric relation or
centric occlusion (Fig. 7-28).

3. Guide the patient into a straight pro-
trusive position several times and check
the position of the midlines of the arches
to see if you have guided the patient
straight forward from centric relation. With
the wax bite heated thoroughly and held
against the maxillary dentition, instruct
the patient to close into the protrusive
relation short of tooth contact. Do not
allow the patient to bite through the wax.
Check to see if the midlines are in the
same position as in centric relation.

Figure 7-30. Schematic representation of path
of condyle and relation to protrusive registration (see
text).

Obtaining protrusive record. A, B, trim wax to allow proper registration of casts.

4. Trim wax away from buccal surfaces
of the teeth with a small wax spatula (Fig.
7-29A).

5. Chill the wax and trim superior and
inferior surfaces in order to avoid soft
tissue impingements and to allow accurate
cast positioning (Fig. 7-29B).

In Figure 7-30 the path of the condyleis
curved (CP), but the condylar guidance
path of the articulator is straight (SP). If the
path is viewed from CR to P and the
condylar guidance (CG) is set on the basis
of a shorter protrusive (Pl) check bite
rather than the longer P, the problem of a
curved versus straight condylar guidance
will be minimized. Since an increase in
condylar guidance results in a raising of
the maxillary cast, the maintenance of cen-
tric stop contacts must be tested inrelation
to the condylar guidance. The protrusive
check bite must be minimal (no more or
less than 4 to 5 mm), but sufficient to
obtain an adequate record. In general, the
greater the protrusion, the greater the
chance for error. Actually, aprotrusion of 4
to 5 mm is a compromise between the
physiologically desirable (less than 4 mm)
and the mechanically possible. This topic
will be discussed in further detail in Unit
8.

Setting the Horizontal Condylar
Inclination and Lateral Condylar
Inclination

(If a protrusive record is not available,
proceed to Setting of Horizontal Condylar
Inclination Without Protrusive Check
Bite, p. 118.)



Figure 7-31. Setting hori-
zontal condylar inclination. A,
Condylar inclination increased
(1) and back of maxillary cast is
tipped up at molar area (1); a4,
condylar inclination decreased
(2) and cast tipped down (2),
causing opening in the anterior
area; C, point of no tipping of
cast (1) (2); 0, protrusive wax
check bite removed and casts in
centric occlusion and condylar
element in centric occlusion po-
sition.
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1. Loosen the condylar guide thumb-
nuts and centric locks to allow the upper
member of the articulator to move freely.

2. Raise the upper member of the artic-
ulator and place the protrusive wax rec-
ord on the mandibular cast. Move the
upper member of the articulator until the
maxillary cast fits into the protrusive rec-
ord.

3. Holding the upper and lower
members of the articulator firmly together,
move the horizontal condylar guidance
thumbnut forward (1) as shown in Fig.
7-3lA and backward (2) as shown in Fig.
7-31B until a position is found in which
the maxillary cast does not rock in the
protrusive check bite (Fig. 7-31C). Tight-
en the condylar guidance thumbnut. Du-
plicate on the opposite side and note the
horizontal guidance inclinations. The dis-
tance from the condylar element to the
condylar stop should be nearly equal on
both sides. The incisal pin should be cen-
tered laterally. The condylar guidance in-
clination should be very similar.

4. Ifalarge differenceis recorded (more
than 6° to 7°), another bite should be taken
and the recordings verified.

5. Set the lateral condylar inclination
(see Setting of the Lateral Condylar In-
clination, p. 118).

Setting of Horizontal Condylar

Inclination Without Protrusive Check
Bite .

In some instances a protrusive registra-
tion may not be available, but a method
can be used to set the condylar inclination
in most instances. Also, the method can be
used to cross check the accuracy of the
protrusive registration. A knowledge of
some aspects of the contact relations in the
mouth is necessary.

1. Loosen the condylar inclination
thumbnuts and make certain the condylar
elements move freely in the slot. Set the
condylar inclination to 20° to 25°.

2. Raise the incisal pin out of contact
with the table.

3. Place the casts together so that cus-
pids in right lateral protrusive have con-
tact (Fig. 7-32A ,B,C). Adjust the left con-
dylar inclination if necessary to obtain
contact of cuspids. Move the left condylar
inclination backward and forward until the

MOUNTING OF CASTS

position is found in which the cuspids on
the right are just out of contact (Fig. 7-
33A,B,C).

4. The left condylar inclination may be
close to zero (Fig. 7-33C) or have a nega-
tive value. Then bring the right cuspids
just back together by changing the left
condylar inclination. Increase the horizon-
tal condylar inclination until light contact
is made on the balancing side.

5. At this point minimum condylar in-
clination has been reached.* This proce-
dure can be used only when posterior
teeth are present. It can be used also as a
check upon the correctness of a protrusive
check bite (see Unit 8). Use lateral incisors
or bicuspids if necessary if cuspid contacts
are inadequate.

6. Repeat procedure 3 using a left later-
al protrusive position and adjust the right
condylar inclination.

7. Repeat procedure 3 with the casts in
the straight protrusive, incisal edge-to-
edge position. Relate to posterior protru-
sive contacts or protrusive interferences or
both, involving posterior teeth that pre-
vent occlusion of anterior teeth.

Setting of the Lateral Condylar
Inclination

1. Utilizing the formula (Fig. 2-4) on the
bottom of the articulator, calculate the lat-
eral condylar guide setting bilaterally (H
= horizontal condylar guide setting, L =
lateral).

2. Release the set screw on the posterior
of each vertical axis and rotate until the
calculated setting is reached, then secure
the set screw.

*Note: At this time ask the question: Does the
patient have left balancing side contact? This infor-
mation should have been obtained during the clinical
examination. If the answer is yes, there is balancing
contact, the condylar inclination need only be adjust-
ed slightly to ensure contact of facets of wear on the
left side. Ifin making balancing contact there is right
working side disclusion of the cuspids, the change is
too much or a left balancing side interference is
present in the mouth. This information also should
have been obtained at the time of the examination. If
the answer isthat there is no contact on the balancing
side in the mouth, then the clinician must decide on
one of two approaches: hav e the patient return for a
protrusive check bite, or utilize the balancing side
contact as a" fudge factor" to ensure that no balancing
interference will be formed during waxing of a res-
toration.



WWW.HIGHDENT.IR
O 50158 9 Oljlusluss Hlods
MOUNTING OF CASTS 119

Figure 7-32. Setting horizontal condylar in-
clination without protrusive check bite (see text).
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Figure 7-33. Setting horizontal condylar inclina-
tion without protrusive check bite (see text).
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Unit 7 Exercises
1. Why is it necessary to analyze articulated casts?

a

b.

2. Holding the casts statically in the straight protrusive excursion, change the
horizontal condylar guidance from 50° to 0°, observing the changing rela-
tionship of the molar teeth.

a. Briefly describe this change.

b. What effect could be seen if restorations were fabricated with the
condylar inclinations arbitrarily set steeper than that given by a protru-
sive wax record?

3. Holding the casts statically in a straight left lateral excursion (mandibular
and maxillary cusp tips on the left working side in end-to-end contact),
change the right side balancing condylar inclination from 50° to 0°.

a. Briefly describe the changing relationship of the molar teeth on the
balancing side.

b. On the working side (condylar elements against centric stops).

c. Ifthe horizontal condylar inclination on the balancing side is arbitrarily
set more shallow than that of the patient, does this ensure more clearance
or less clearance between cusps on the balancing side of the patient?
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4. Holding the casts statically in a lateral protrusive excursion (between

straight protrusive and straight lateral), describe for the working and
balancing sides: (1) the result of changing the condylar inclination on the
working side from 50° to 0°, and (2) the result of changingthe condylar incli-
nation on the balancing side from 50° to 0°.

a. Describe the change on the working side for (1) and (2):

b. Describe the change on the balancing side for (1) and (2):

. With the horizontal condylar inclination set at 64° and the lateral condylar

inclination set at 20°, simulate a right lateral excursion. With the articulator
in this position, change the lateral condylar inclination from 20° and 0° on

the balancing side.
a. What happens to the space between the condylar ball and the shaft

housing on the working side?

Duplicate the situation while holding the upper member of the articulator
toward the working side.
b. Describe the relationship of the condylar element to the shaft housing.

c. What effect might be expected on the occlusion if the articulator is not
manipulated properly? (Pushing the upper member toward the balancing
side is considered correct.)

d. What effect might be seen on a full crown restoration by not recording a
lateral condylar inclination similar to the Bennett angle of the patient?




WWW.HIGHDENT.IR

Sl 5061430 9 Ol3ledl i jlwoo
MGUNTING OF CASTS 123

6. If the incisal guidance of the articulator does not duplicate the guidance
provided by the patient, it becomes an end controlling factor of the
occlusion. What would the consequence be of fabricating posterior restora-
tions with too deep an incisal guidance?

7. What errors are visible in Figure 7-34?

=

Figure 7-34.

8. Of what value is the mounting of casts by simulation methods?

9. The more anterior the position of the mandible is for a protrusive check bite
registration, the greater the possibility for error in the condylar inclination

dueto ; the less anterior the position, the greater the

possibility of not having a distinct difference between _
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10. Relative to the setting of the condylar inclination, what do the facets of wear
suggest in Figure 7-35?

Figure 7-35.

11. Atwhat valueisthe condylar inclination set for in mounting the mandibular
cast in simulated centric relation and with a check bite?

12. The greater the discrepancy between centric occlusion and centric rel ation,
the greater the influence by the condylar inclination. How does this
influence the use of the articulator during waxing restorations?

Unit 7 Test

1. The most accurate method of locating the true hinge axis is:

a. hinge axis locator

. simple face bow

c. ear pi ece face bow

d. centric relation check bite
e. none ofthe above

(o

2. An arbitrary hinge axis is located on the patient by measurement:

a. using a kinematic face bow

b. ~13 mm anterior to tragus
c.aandb

d. by an ear piece face bow (Hanau)
e. a b,andd
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. An ear piece face bow (Hanau) locates the arbitrary hinge axis:

"automatically"

by measurement

13 mm anterior to the tragus
with an error of + .5 mm
none of the above

®Leo0 T

. The condylar inclination setting to use the simple face bow must be:

0

20

50

70

none of the above

©PQo0Tyw

. When the condylar inclination is in the right position for use with the ear
piece face bow, the distance from the articulator axl e and the ear piece pin
is:

10 mm

11 mm

12 mm

13 mm
none of the above

P20 Do

. In using the ear piece face bow, the incisal edges of the maxillary anterior
teeth should be what distance above the surface of the lower member of the
articulator?

50 mm
54 mm
58 mm
62 mm
none of the above

®ooTw

. Ifno face bow is used to mount the maxillary cast on the articulator, what is
the most important principle to follow in arbitrarily mounting the maxillary
cast?

maximize tooth guidance

maximize incisal guidance

maximize horizontal condylar guidance
maximize lateral condylar guidance
none of the above

oo T

. I1f no centric relation check bite is used to mount the mandibular cast, how
maya simulated centric relation mounting be obtained?

a. mount the mandibular cast in centric occlusion with PR adjustment

moved clockwise
b. mount the mandibular cast in centric occlusion with a shim inserted

between condylar € ements and condylar stops

c. aandb
d. mount the mandibular cast in centric occlusion with PR adjusted to

minus zero
e a,b,andd
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9. Ifno protrusive check bite is available, what clinical information is necessa-
ry to set the condylar inclination?

a. balancing contact

b. balancing interferences
c. aandb

d. angle of eminentia

e ab andd

10. In setting the horizontal condylar inclination without a protrusive check bite
as well as checking the accuracy of the inclination set with a protrusive
check bite, the smallest condylar inclination is set by:

a. balancing contacts

b. lateral protrusive contacts
c. aandb

d. incisal edge contacts

e ab andd

11. In Figure 7-36 the upper cast will (move upward, move downward, not
move) when the condylar inclination is moved as in (1) or in (2):

move downward, (1)
move upward, (2)
move upward, (1)
move downward, (2)
not move, (1) or (2)

PooTw

Figure 7-36.

12. In a simulated centric relation mounting of the mandibular cast, which of
the following is (are) true:

a. cast positioned in centric occlusion
b. condylar stop set counterclockwise
c. aand b

d. condylar inclination set at zero
e.a b, and d
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Unit 8

Evaluation of
Mou nted Casts and

Potential

Errors In

Mounting
Procedures

After the casts have been mounted and
functional records secured, the articula-
tion must be evaluated. Because of com-
mon errors in mounting the mandibular
cast, this step should be checked immedi-
ately before proceeding to a complete
evaluation of the mounted casts.

A number of potential errors in the
mounting of casts may prevent proper ar-
ticulation of the casts; some are inherent in
the instruments, others are due to human
error. Both may be minimized by an un-
derstanding of the source of errors.

INTRODUCTION: UNIT OBJECTIVES
AND READING

The objective of this unit is to present
methods for evaluating the adequacy of
the mounting of casts on the articulator,
and to describe some of the sources of
potential error in the instruments and pro-
cedures.

A. Objectives

1. Be able to identify steps in evaluat-
ing the correctness of mounted
casts.

2. Be able to discuss the nature of the
problem in incorrectly mounted
casts.

3. Be able to identify the potential

errors in instruments used: articula-
tor and face bow.

4. Discuss the potential errors in the
centric relation check bite.

B. Reading (optional)

Schuyler, C. H.: Occlusion in restora-

tive dentistry. Ohio Dent. J. March

1963.

EVALUATION OF MOUNTING

A quick evaluation of the adequacy of a
centric relation mounting of the mandibu-
lar cast involves first the determination of
whether or not the casts can be articulated
in centric occlusion. This can be done
without resorting to a split cast technique
of mounting the maxillary cast. Thus the
first step in the mounting evaluation is to
determine the adequacy of centric occlu-
sion stops: visually at first and then with
shim stock. Except for potential errors dis-
cussed previously, the centric stops pres-
ent in the mouth at the examination should
be present on the articulated casts.

Centric Stops

The location of stops and their presence
may be determined with 28 gauge green

127
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Centric stops. Very thin shim stock

Figure 8-1.
(0.0005 in) is used to determine the presence or
absence of centric stops.

sheet inlay wax and 5 ten thousand shim
stock* (Fig. 8-1); however, a visual test
should be carried out first. This is done by
loosening the thumbnut holding the maxil -
lary cast while keeping the maxillary cast
seated firmly in maximum intercuspation.
With the two casts held firmly together,
the thumbnut is tightened. As the thumb-
nut is tightened fully, the maxillary cast
should not come out of maximum contact
with the mandibular cast. If there is sepa-
ration or alateral shift, the mounting of the
mandibular cast may be incorrect due to
(1) incorrect CR checkbite, (2) falure to
seat casts correctly in CR checkbite, (3)
both 1 and 2, (4) the condylar setting is

"Artus Corp., Englewood, NJ 07631

incorrect due to a faulty protrusive bite
record, (5) the condylar path is curved, or
(6) the face bow transfer may be incorrect,
especially the angulation of the plane of
occlusion. If the casts are placed securely
into the centric relation check bite and the
thumbnut is loosened, the maxillary cast
should not come out of the check bite
when the thumbnut is tightened. If so, the
mandibular cast should be remounted ac-
curately in the check bite. The most proba-
ble cause of a shift in the cast out of centric
occlusion is incorrect CR check bite.

Working, Balancing, and Protrusive
Relations

If facets of wear are present on the casts,
contacts involving these facets should be
possible if such contact relations are pres
ent in the mouth (Fig. 8-2). All such con-
tact relations should be evaluated, espe-
cially lateral protrusive. If in lateral
protrusive contact positions there is a lack
of contacts involving facets of wear, the
condylar guidance inclination should be
adjusted in order to obtain the contacts of
facets of wear. Correlate occlusal examina-
tion with the presence of balancing, work-
ing, and protrusive interferences.

Straight Working. There should be no
effect on contact relations on the working
side with changes of condylar inclination.
Working contacts involving facets of wear
should be present if present in the mouth
and if balancing interferences are not pres-
ent. If there is a significant discrepancy
betw een centric occlusion and centric re-
lation, there will be a change in working
side contacts if the condylar inclination is

Figure 8-2. Occlusal contacts. A, cuspid and molar contact relations in patient should be duplicated on
mounted casts as shown in B. All other contacts should be tested in balancing and protrusive.



WWW.HIGHDENT.IR
Ol 561430 9 Ol Wi Hlued
EVALUATION OF MOUNTED CASTS AND POTENTIAL ERRORS IN MOUNTING PROCEDURES 129

changed with the condylar element in cen-
tric occlusion on the working side.

Lateral Protrusive. Place the casts in
lateral protrusive so that the cuspids are in
end-to-end contact on the working side.
Then change the condylar guidance from
0°to 50° to 0°, observing the relationship of
cuspids and balancing side relations. With
the cuspids just in end-to-end contact be-
cause of the balancing side condylar guid-
ance setting, the balancing side relations
should be the same as in the mouth. Bal -
ancing side contacts involving facets of
wear should match.

Protrusive Contact Relations. With the
casts in protrusive relations, the move-
ment patterns involving incisal and cuspid
wear should be capable of being duplicat-
ed on the articulated casts.

Slide in Centric

The magnitude and direction of the
slide in centric should correspond with
that in the mouth.

Premature Contacts

The location of premature contacts in
centric relation should be marked in the
mouth  with articulating paper and
checked with 28 gauge green sheet inlay
wax. 28 gauge wax should also be used to
check the location of premature contacts
on the articulated casts. The location in the
mouth and on the casts should be the
same. Thus when the wax is placed in the
mouth and the patient is guided into cen-
tric relation closure to contact, the perfora-
tion caused by the initial contact should be
the same as when the procedure is repeat-
ed with the articulated casts.

True hinge aX|s\ R

Figure 8- 3. Hinge axis error.
Potential error of using arbitrary
versus true hinge axis (see text).

POTENTIAL ERRORS IN
MOUNTING CASTS IN AN
ARTICULATOR

The potential errors to be discussed
here are related to a semi-adjustable artic-
ulator and more specifically to the Hanau
H2 and H2-PR. However, many of these
errors are common to many other articula-
tors and to the procedures involved.

The possibility of making errors in the
mounting of casts may be: (1) inherent in
method (true hinge versus arbitrary hinge
axis) and in devices (articulators and face
bows); (2) caused by improper manipula-
tion of material (wax, plaster) used to regis-
ter the mandibular position in centric rela-
tion; and (3) caused by the difficulty
involved in the manipulation of the mandi-
ble into centric relation (operator inex-
perience, the presence of temporoman-
dibular joint and/or muscle dysfunction or
a combination of these).

Inherent Errors

Hinge Axis. A simple face bow utilizes
the arbitrary hinge axis, not the "true"
hinge axis obtained by a kinematic face
bow. The error involved is minimized by
having the interocclusal record of wax in
centric relation very thin- less than 3
mm.

Figure 8-3 simulates the anteroposterior
error (about 0.2 mm) at the second molar
that occurs with an interocclusa centric
relation record of a thickness of about 3
mm taken when there is a 5-mm discrepan-
cy between the true hinge axis and the
arbitrary hinge axis. R, is the radius for the
true hinge axis and R, the radius for the
arbitrary hinge axis. The error would be
hypothetically zero if the thickness of the
CR check bite were zero.

... Articulator axis or
Arbitrary hinge axis

[ §
\\\
~

~

R1

3
~
Y.
a b

CR wax bite thickness > KX I
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Third Point of Reference. With the ear
piece face bow, the third point of the
reference should be at the lower notch on
the incisal pin (~58 mm from the top
surface of the articulator's base). At that
point the AIB difference will be essentially
zero. A, the support pin for the ear face
bow, is ~0.046 mm below and ~12 mm
posterior to the articulator axis, B. Raising
or lowering the third point of reference
with the ear rod face bow results in error
(Fig. 8-4), both anteroposterior and verti-
cal.

Condylar Path. There are two basic
problems commonly discussed in connec-
tion with potential errorsinvolving the use
of a semi-adjustable articulator such as the
Hanau H2 or H2-PR: condylar guidance
and Bennett shift.

Condylar Guidance. The condylar
guidance (slot) is straight while the actual
path of the condyle may be curved or zig-
zag. This may produce an error of practical
clinical significance. In determining the

effect of a straight slot on the mounting of
casts, it is necessary to consider (1) the
position of the condyle in centric relation
and centric occlusion, (2) the position dic-
tated by the straight slot and condylar
guidance inclination on the articulator,
and (3) the position of the condylar ele-
ment dictated by the casts in centric occlu-
sion. The error from a curved condylar
path is usually small compared to the mag-
nitude of the error that is possible and
often occurs to some degree in obtaining
the CR wax bite, i.e., the interocclusa
record of centric relation.

If casts are mounted on an articulator
(H2-PR) using a centric relation check
bite, the condylar elements of the articula-
tor should rest against the centric stops
when the casts are in centric relation. With
the centric stop unlocked and the maxil-
lary cast moved into centric occlusion, any
change in the condylar guidance setting
will raise or lower the maxillary cast. Any
movement from centric relation to centric

Figure 8-4.
reference. (See text.)

Ear piece face bow error. Potential error of Hanau ear piece face bow related to third point of
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0 cO
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Figure 8-5. Condylar guide / Clg ) )
error. Potential error involving cR CGa maxillary cusp tip maxillary cusp tip
discrepancy between path of co CGz C,O
condyle and condylar guide of :IcrR 4CR
articulator (see text). <---— indi- -......i_
cates maxillary cusp tip contact. (f:fé(apqibu,arpc g’ggfﬁbu,arpc
CG is condylar guidance inclina- ¢ stop ¢ stop
tion of articulator. PC is the plane
of the centric stop.

occlusion will result in an elevation of the
maxillary cast for any positive angulation
of the condylar guidance.

For a condylar inclination of 30°, a
movement of the condylar element of 1
mm from centric rel ation to centric occlu-
sion will cause the maxillary cast to be
elevated about one ten-thousandth of an
inch at the second molar. For a condylar
inclination of 60°, the elevation will be
about 2 ten-thousandths of an inch. Our
shim stock for testing centric stops is 5
ten-thousandths of an inch in thickness.

There should be no loss of centric stops
between centric relation and centric occlu-
sion, but any movement beyond centric
occlusion will lead to disclusion (loss of
contact) of centric stops of posterior teeth.
Maintenance of centric stops is an impor-
tant reason for obtaining the proper centric
relation position, including the proper di s
tance from centric occlusion to centric re-
lation.

Figure 8-5isaschematic representation
of an articulator set at two different con-
dylar guidance inclinations (CG, and CGy,
for the same set of mounted casts. With the
correct condylar inclination (CG,). there
will be contact of the supporting cusp tips
(only one maxillary cusp tip shown at
arrow is used here) in centric relation and
centric occlusion, and between centric re-
lation and centric occlusion. However, if
the condylar guidance inclinationisincor-
rectly set (CG,*), there will be no contact
of the supporting cusp with the centric
stop in centric occlusion; only in centric
relation will there be contact. A curved
condylar path could produce the same

error, but because of the common and.

*CG, is assumed to be incorrectly set for demon-
stration purposes— proof isthe absence of contact at
centric occlusion.

more gross error to be discussed rel ati ve to
the CR check bite and the cushioning
effect of the temporomandibul ar joint disc,
the curved condylar path error is not a
common problem. There is a so a correla-
tion between the inclination of the plane
of occlusion, the radius of the curve of
Spec, and the magnitude of the error pro-
duced by an incorrect condyl ar inclination
setting. The more divergent the plane of
occlusion and the condylar inclination, the
greater the magnitude of error if centric
relation to centric occlusion is large (>
than 1 mm). The shorter the radius of the
curve of Spee, the less the magnitude of
the error is likely to be.

In Figure 8-6, CP shows a theoretical
curved condylar path and the condylar
guidance CGI set from a protrusive (PIl)
check bite with the mandible too far for-
ward. CG2 is the condylar guidance set

R

.
CR 2.
Figure 8-6. Condylar guide error. Potential error

due to curved path of condyle and straight slot of
articulator condylar guide. (See text.)
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with a much shorter protrusive (P2) check
bite, but incorporating the path from cen-
tric relation to centric occlusion. The
Hanau H2-PR as well as other similar
articulators does not have provisions for
curved condylar paths.

Inasmuch as the horizontal condylar
guidance is set by two points (protrusive
and centric relation/centric occlusion) the
position of the condylar element at centric
occlusion is important since the casts may
not occlude (make contact) in the molar
region if the condylar guidance is incor-
rect, especially with a curved condylar
path. However, from a practical standpoint
the presence or absence of posterior con-
tacts can be checked on the articulator.
Those centric stops present in the patient
should be present on the articulator. If
they are absent on the articulator, the most
likely error is in the centric relation check
bite.

There is less possibility of error from a
curved path with a good protrusive record
and when attention is paid to the presence
or absence of centric stops in centric occlu-
sion. When an experienced operator takes
a centric relation record and has an op-
timal condylar guidance but cannot get the
casts together in centric occlusion, there is
the possibility that the condylar path is
curved and the condylar guidance cannot
be set properly. This problem is most
likely to occur when there is an extensive
slide in centric and a curved condylar path
is present.

For the inexperienced operator it is
sometimes advocated that the mandibular
cast be mounted in centric occlusion di-
rectly (without a centric occlusion wax
check bite) and the PR adjustment be set
back to zero. (It must be recognized that
the true centric relation position is not
known, and adjustment of restorationsfrom
centric occlusion to centric relation may
be necessary or contact may not exist from
centric occlusion to centric relation posi-
tion.) The primary reason for this proce-
dure is the inability of the inexperienced
operator to (1) take an interocclusal centric
relation record, (2) evaluate for centric oc-
clusion contacts properly, and (3) obtain a
good protrusive record. Another explana-
tion is curved condylar guidance.

The use of a simulated centric relation
position is no substitute for learning to
obtain an optimal protrusive check bite

and a precise centric relation wax record,
and to evaluate for the adequacy of centric
stops. If an adequate mounting can be
obtained for diagnostic purposes, one can
be obtained for restorative procedures in-
sofar as centric occlusion centric stops are
concerned. When it appears that a centric
relation check bite cannot be obtained
because of operator inexperience or mus-
cle hypertonicity, the casts can be mount-
ed in centric occlusion with the PR adjust-
ment set for a simulated centric relation,
provided the limitations of the simulated
centric relation position are understood.

Bennett Movement and Side Shift.
Medial and anterior movement of the bal-
ancing side condyle (Bennett movement)
is simulated as an angle on the articulator.
All of the movement is a progressive side
shift on the Hanau H2- PR; there is no sig-
nificant component of immediate side
shift. The theoretical potential for error
from failure to measure an immediate side
shift has been discussed in relation to so-
called condylar determinants of occlusion.

The movement of the working side con-
dyle in both the vertical and horizontal
planes is demonstrated elsewhere. The
Hanau H2-PR simulates only one type of
movement, which can be seen by visual
inspection of the condylar shaft on the
working side. Potential errors are also dis-
cussed in relation to condylar determi-
nants of occlusion.

Interocclusal Records

Centric Relation. As indicated in Fig-
ure 8-7A, CB, is an accurate centric rela
tion check bite. With the mandibular cast
mounted using CB, there would be simul-
taneous contact of all centric stops (arrows
with ¢ in Figure 8-7B) because of the
hinge axis closure (HAC). However, if
there is an error as in CB, (Fig. 8-7C),
caused by either a check bite not being
taken on the patient's hinge axis (HA) or
the patient's hinge axis not being the same
as the articulator axis (AA), the occlusal
surfaces (OSI and O2) will not contact
simultaneously but will often contact only
inthe anterior (Fig. 8-7D). This error often
occurs because of insufficiently softened
wax or improper manipulation of the man-
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Figure 8-7. Interocclusal rec- A L
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ord (CR) error. Potential error re-
lated to error in taking centric
relation check bite. (See text.)
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dible in centric relation, or because face
bow transfer is not representative of pa-
tient's hinge axis (AA # HA), or a combi-
nation of these factors.

Protrusive. The protrusive check bite
used to set the condylar guidance on the
Hanau H2-PR articulator requires that the
protrusive movement be straight forward
for a limited distance and that both con-
dylar guidances will be the same. The
error associated with a curved path and the
protrusive movement exceeding 4 to 5 mm
has already been discussed. Also, if the
movement is not straight forward, the con-
dylar guidance settings may differ easily
more than 10 degrees. If the protrusive
record is not correctly taken, the errors that
can occur when restorations are placed in
the mouth include (1) premature contacts
in centric relation and centric occlusion,
(2) open contacts in centric relation and
between centric occlusion and centric re-
lation, and (3) faulty contact relations in
lateral protrusive, viz., balancing side in-
terferences.

A good check on the adequacy of the
setting of the condylar guidance inclina-
tion can be done without the patient being
present. However, a comparison of the
occlusal relation in the patient and on the
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articulator is the only satisfactory method
if the occlusal examination is adequate, as
indicated in Unit 6.

The use of an interocclusal record on the
balancing side as well as on the working
side will provide acheck on the protrusive
record and condylar inclination. Keep in
mind that the Hanau H2-PR does not
accept lateral check bites. However, the
15° setti ng of the lateral condylar guidance
will approximate the average latera guid-
ance and the wax record can be used with
some degree of accuracy.

In summary, limitations of such devices
as semi-adjustable articulators and face
bows are counteracted or minimized to
one extent or another by use of various
procedures or more complex instruments
or both, viz., functionally generated path
procedures or "fully" adjustable articul a-
tors or both. In any case the accurate
recording of centric rel ation isaprocedure
that must be mastered at some point. (The
use of pantographics or stereographics to
obtain border movements and to program
fully adjustable articulators, as well as the
use of nonarticulator instruments such as
the Gnathic Relator, are not necessary for
the vast mg ority of cases. Their use will
not be described here.)
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Unit 8 Exercises

1. What is the first indication that the mounting of a mandibular cast in centric

relation is incorrect?

. What may be the cause of disclusion of cuspids in a lateral protrusive posi-
tion?

. Why is the third point of reference more important wi th use of the ear piece
face bow than with the use of the simple face bow?

. What would the potential error be from using a simple face bow if the
thickness of the centric relation check bite was hypothetically zero?

. What establishes the optimal amount of protrusion for a protrusive check
bite?

. Assume that your mounting is such that all centric stops are correct,
premature contacts are in the right place, and all contacts made in mandibu-
lar excursions in the mouth can be made on the mounted casts. What clinical
problems may be present?

. If casts are mounted incorrectly in centric rel ation so that posterior centric
stops are missing on some teeth, how may the error be corrected?

. What are the potential errors associated with using a simulated centric
relation mounting for waxing restorations to be used on patients?
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9.

10.

On an arcon articulator such as the Denar or Whip-Mix, the upper member
rests on the condylar elements but can be removed. If the upper member
guidance are not maintained in contact with the condylar elements during
waxing posterior restorations, which error may occur?

What is the significance of absent lateral contacts on the casts in waxing a
restoration? Contacts in working when there are no contacts in the
mouth?

Unit 8 Test

The most common error in mounting casts in centric relation in a semi-
adjustable articulator results from:

a. incorrect centric relation check bite

b. curved articulator condylar guide

use of arbitrary hinge axis

incorrect setting of third point of reference for face bow
none of the above

® Qo0

common cause of an incorrect centric relation check bite is:

A
a. failure to use thoroughly softened wax for the check bite
b. muscle hypertonicity
c. aandb

d. patient not trained in procedure

e ab andd

Iffacets of wear do not occlude in a working relation but do in the mouth,
the problem may be:

a. incorrect condylar setting

b. articulator design may be inadequate

c. discrepancy between proper plane of occlusion setting and condylar in-
clination

d. incorrect centric relation check bite

e. all of the above

Ifit is found that there is an absence of centric stops on the molars just after
mounting the mandibular cast in centric relation on an articulator, the first
step should be:

a retake the CR check bite

b. loosen the maxillary cast, occlude in CR bite, and tighten the thumbnut of
the maxillary cast to check if the cast maintains contacts in check bite

c. decrease condylar inclination to minus zero

d. increase condylar inclination to 50°

e. remove maxillary cast and remount

135
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10.

. The third reference point is more important for the Hanau ear pi ece face

bow than for the non ear piece face bow because:

a. the ear piece does not rest on the transverse axis of the articulator

b. the third point of reference for the non ear piece face bow reference can
be set at any point without error

c. the non ear rod face bow is not related to the hinge axis

d. the ear piece face bow is inherently more accurate

e. none of the above

If a molar full crown is waxed to contact in centric occlusion when centric
occlusion stops are absent due to an incorrect centric relation mounting:

the crown will be "high" in the mouth in centric occlusion
"high" in working

"high" in balancing

"high" in protrusive

al of the above

20T

Which of the following is most accurate for obtaining a centric relation
mounting of the mandibular cast?

use of PR adjustment

use of shim between condylar element and condylar stop
use of CR check bite

use of hinge axis locator

none of the above

P20

Ifthe condylar inclination is different by more than about 7° between sides,
the most common cause is:

a. face bow positioned incorrectly

b. protrusive check bite taken too far forward
c. not enough protrusion in taking check bite
d. protrusion not straight in taking check bite
e. none of the above

In order to properly check the condylar setting from a protrusive check bite
it is necessary to have information from the ora examination. What should
be known?

balancing side contacts or not

edge-to-edge incisor contacts or not
balancing and working interferences or not
protrusive interferences or not

none of the above

oo T

| f casts are mounted in centric occlusion rather than centric relation and the
condylar elements of the Hanau H2 articulator are against the condylar
stops, the element:

a. will rest on the hinge axis of the articulator

b. will change in position with changing condylar inclinations
c. aandb

d. will move into aretrusive position

e.a b andd
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Unit 9

.Occlusal
Adjustment

An occlusal adjustment is indicated for
the treatment of functional disturbances
and is done before comprehensive restora-
tive procedures. The method of adjust-
ment has been described in detail else-
where. A brief review of the procedure
will be done as it relates to an occlusal
adjustment of the casts that were mounted
in a simulated centric relation in Units 6
and 7. The adjusted casts can be used for
waxing of a splint in Unit 11. Unadjusted
casts will be used in Unit 10,Waxing
Functional Occlusion-1. The objective of
thisunit isto describe some of the general
principles for an occlusal adjustment,

Only a sharp knife, shim stock, and artic-
ulating paper are needed for the occlusal
adjustment of the casts.

INTRODUCTION: UNIT OBJECTIVES
AND READINGS

During an occlusal adj ustment decisions
on where and how much to grind (adjust)
must be made constantly. Without a
knowledge of the goals of, the sequence of
steps in, and rules for the adjustment, it
would become a hopeless procedure. Sev-
eral behavioral objectives are suggested.
A. Objectives

1. Be able to name the steps in occlu-
sal adjustment on casts.

2. Be able to give the criteria for com-
pletion of an occlusal adjustment.

3. Be able to list the principles and
rules for an occlusal adjustment,

B. Readings (optional)

Ramfjord, S. R. and Ash, M. M., J.

Occlusion.  Philadelphia, W. B.

Saunders Co., 1971 (Chapter 13).

Schuyler, C. H.: Fundamenta prin-
ciples in the correction of occlusal
disharmony, natural and artificial.
J.A.D.A. pp. 1193-1202, July, 1935.

STEPS IN THE OCCLUSAL
ADJUSTMENT ON CASTS

Step 1. Paint the occlusal surfaces of
the casts with Die-Spacer.* Determine
and record the centric stops (Fig. 9-1). The
incisal pin should be in contact with the
incisal table in centric occlusion.

Step 2. Do the occlusal adjustment in
centric relation (Fig. 9-2). With the upper
member locked in centric relation, the pin
will not be in contact with the incisal table
until the occlusal interference in centric
relation is removed.

Step 3. Continue the occlusal adjust-
ment for working and balancing (Fig.
9-3).

Step 4. Complete the occlusal adjust-
ment for protrusive and lateral protru-
sive.

Step 5. Complete the occlusal adjust-

ment by smoothing the adjusted areas. T he
incisal pin should be in contact with the
incisal table in centric occlusion and cen-
tric relation.

OCCLUSAL ADJUSTMENT:
THEORETICAL CONSIDERATIONS

A tendency is often present when doing
an occlusal adjustment on casts to grind

*Die-Spacer, Protex-M, 735 Ocean Ave., Brooklyn,
NY, 11226.

137
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Figure 9-1. Centric stops. Centric stops are seldom single contacts in the natural dentition. A and B,
primary and secondary contacts on maxillary and mandibular teeth .

Figure 9-2. Occlusal adjustment in centric relation. A, B, completion of occlusal adjustment on maxillary
and mandibular casts. Adjustment of buccal inclines of lingual cusps of the mandibular molars was done for
premature contacts involving the axial surfaces and cusp ridges of the maxillary molars.
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A

Figure 9-3.

ferences.

excessively, aimost as if "balanced occlu-
sion" were the goal of an occlusal adjust-
ment. However, the adjustment should not
be directed toward a balanced occlusion,
group function, a " cuspid protected occlu-
sion,” "point centric," or toward any res-
triction on mandibular position or move-
ment- it should be directed toward
eliminating interferences to mandibular
closure and smooth gliding contact move-
merits.

Adjustment on Casts

There are some obvious visual advan-
tages to doing an occlusal adjustment on
casts, but the adjustment in the mouth
cannot be based on what is accomplished
on the casts without reservation because of
the limitations on the articular simulation
of mandibular movements. The detection
of occlusal balancing and working side
interferences in the mouth is often diffi-
cult because it is necessary to depend on
digital palpation to determine heavy con-
tact or tooth movement or both. When a
balancing interference causes disclusion
on the working side, this may be seen
easily on mounted casts. However, in the
mouth, under heavy function, atooth hav-
ing the balancing interference may move
and disclusion on the working side may

Occlusal adjustment for working, balancing,
and protrusive interferences. Occlusal interferences were pres-
ent only on balancing side in right working movement. A,
balancing interferences before occlusal adjustment; B,after
removal of interferences. No adjustment of the mandibular
molars was necessary to eliminate the balancing

inter-

not occur. This does not occur with casts.
Thus the detection of balancing (or work-
ing) side interferences in the mouth re-
quires tactile as well as visual sense.

On the working side the contact of one
or two teeth is sometimes considered to be
an interference, and interference to multi-
ple contacts in working. However, con-
tacts on individual teeth are not consid-
ered to be interferences unless the
involved teeth have increased mobility or
loss of support or both and it is desired to
distribute occlusal forces over more teeth.
Gross removal of tooth structure to obtain
multiple contacts is contraindicated.

As balancing side interferences are re-
duced, increased contact may occur on the
working side (bicuspid, cuspid, lateral in-
cisors and/or central incisors). A reduction
of the cuspid to increase posterior contacts
can result in excessive contacts on the
bicuspid to central incisor teeth. A reduc-
tion of the maxillary cuspid and incisors to
increase posterior contacts or promote
group function is contraindicated.

Value of Adjusting Study Casts

Beyond its function in teaching, the
value of doing an occlusal adjustment on
study casts in the clinical situation de-
pends upon several factors: (1) the need
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for doing the adjustment on stone casts
prior to treatment of the patient, (2) the
extent to which the articulator can dupli-
cate jaw movements, and (3) how well the
occlusal relations of the patient have been
"captured" and transferred to the articula-
tor.

After the principles of the occlusal ad-
justment are learned, it is seldom necessa-
ry to do an occlusal adjustment on study
casts. However, it is sometimes impossible
to predict accurately how much tooth
structure may be safely removed in the
adjustment and how the adjustment
should relate to a restorative problem, or
both these factors, without doing the ad-
justment on stone casts. Furthermore, not
all occlusal problems can be solved by an
occlusal adjustment, viz., food impaction
caused by "opening up" of contact may be
due to a new restoration with inadequate
occlusal relations. After atooth has drifted
distally and interproximal contact has
been lost, a new restoration and adequate
occlusal relations may be the only solution
for food impaction. Certainly, the use of
dental tape or floss is only symptomatic
treatment for most cases of food impaction.
Permanent treatment involves occlusal
therapy. Often the exact nature of the oc-
clusal problem can be determined only by
study casts and an occlusal adjustment.
The need for doing an occlusal adjustment
on casts must be determined for each pa-
tient.

The Hanau H2-PR articulator is ade-
quate for an occlusal adjustment of study
casts. Its limitations on duplication of man-
dibular movements can best be appreciat-
ed by observing contact relations in the
patient and on the study casts. All articula-
tors have limitations, some more than
others. To use a fully adjustment articula-
tor for study casts would be an unwarrant-
ed expenditure of time and effort. In most
instances a semi-adjustable articulator is
very adequate.

Adjustment Decisions

Decisions must be made constantly dur-
ing the occlusal adjustment: whether to
grind on maxillary or mandibular teeth, to
grind away a centric stop, or to grind to
obtain more working contacts. A general
rule is to grind away from function - that
is, away from cusp ridges that function in

working or away from centric stops and
buccal axial surfaces that function in work-
ing. For example, where does one grind
when there is an extensive balancing in-
terference involving the lingual cusp of
No .3 (maxillary right first molar) and the
distal cusp of No. 30 (mandibular right first
molar) if a supporting cusp has to be elimi-
nated? In this case the grinding involves
the maxillary lingual cusp. Because of the
number of centric stops on the molars, the
loss of the stop on the right maxillary first
molar (No.3) is more desirable for stability
and function than the loss of the support-
ing cusp stop on the right first mandibular
molar (No. 30). In some instances it may be
possible to adjust the occlusion on both
No0.3 and No. 30 without losing the centric
stop of the mesial lingual cusp of No.3.

An occlusal interference on the bicus-
pids often involves the mesial lingual cusp
ridge of the maxillary first premolar and
the distal cusp ridge of the mandibular
premolar. The grinding should be done on
the mesial cusp ridge until the centric stop
on the maxillary premolar is in jeopardy,
then the distal cusp ridge of the mandibu-
lar premolar should be ground. If the pre-
mature contact in centric relation involves
the distal slope of the triangular ridge or
transverse ridge, grinding may be done
here in addition to the lingual cusp ridge
of the maxillary premolar if it does not
undermine the cusp ridge or result in a
step between centric relation and centric
occlusion. The decision on where to grind
must be tempered by the need for occlusal
stability and function.

Teeth to be Restored

When an occlusal adjustment is being
done in the immediate preparatory phase
of restorative dental treatment, it is some-
times thought that the normal rules for
adjustment dealing with occlusal stability
and conservation of tooth structure need
not be followed. This approach should not
be used on the patient and not on study
casts until the best course of action has
been determined. From the standpoint of
the adjustment of the patient, the teeth
may shift and extrude before the actual
restorative phase is undertaken. From the
standpoint of the study casts, the opposing
occlusion must be compatible with the
predicted restored occlusion.
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Figure 9-4. Occlusal adjust-
ment and margins of restorations
(see text).

A

In the event that the continued adjust-
ment of a tooth could result in excessive
loss of its structure, the adjustment should
be completed on its antagonist. However,
in some instances the occlusion of both
teeth may be so dysfunctional that both
have to be restored to develop afunctional
occlusion. In that situation some centric
stop stability must be maintained until the
restorative treatment is done.

Another aspect of the occlusal adjust-
ment and a restorative treatment that must
be considered in advance is placement of
the margins of restorations. A margin
should not involve a centric stop or an
end-to-end contact (as in Figure 9-4A,B).
With convexity of the axial surface, small
areas are often worn at the margins, which
tend to open up because of the wear and
stresses in working movements, especially
with bruxism. Broad, flat surfaces are also
contraindicated. A general rule is to place
margins outside the zone of contact (be-
tween a and b in Figure 9-4C). When
esthetics may be a problem because of a
margin being placed toward the cervical
(slightly beyond &), some adjustment of the
maxillary premolar may be possible. The
problem of margins opening up in patients
with bruxism is especially prominent with
feather-edge preparations.

If possible, do not grind on the margins
of restorations in the occlusal adjustment.
However, a major centric stop should not
be sacrificed to avoid the margin. Forma-
tion of a new margin may be necessary.

Centric Relation Contacts

One very important point seems to be
missed when the mandible is moved into

WA

centric relation: the horizontal overlap of
the maxillary arch over the mandibular
arch increases. Depending on degree of
tooth rotation, if any, and the shape of the
arch (ovoid, tapering, square), premature
contacts occur most often on the lingual
inclines of the buccal cusps of the man-
dibular teeth (Fig. 9-5). These premature
contacts involve the distal inclines of the
triangular ridges. The more tapering the
arch and the greater the distal placement
of the mandible, the less will be the hori-
zontal overlap of the maxillary molars and
bicuspids and the closer to the cusp tips of
the mandibular teeth will be the prema-
ture contacts in centric relation.

A very common premature contact in
centric relation involves a supporting cusp
tip, the distobuccal cusp of the mandibular
first molar. There is seldom a problem in
deciding where to grind; grinding should
be done on the oblique ridge of the maxil-
lary molar.

Because the cusp tip and the distal cusp
ridge would be undermined or removed,
grinding on the mandibular bicuspid is
contraindicated. The cusp tip of the bicus-
pid isasupporting cusp and the distal cusp
ridge is a functional ridge in working.

COMPLETION OF ADJUSTMENT

Completion of Centric Relation
Adjustment

The contact vertical dimension at cen-
tric relation should be the same as that at
centric occlusion at the incisors or at the
incisal pin of the articulator. If the incisal
pin is set in contact with the incisal table
in centric occlusion, the pin will be above
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A

Figure 9-5. Premature contact in centric rela-
tion. A, premature contact in centric relation; B,
dotted line indicates area of slide in centric; C,
centric occlusion position. Adjustment must be done
on maxillary premolar and should not involve cusp
tip or distal cusp ridge of the mandibular premolar.

the table in centric relation at a height
equal to the height of the premature con-
tact. When the premature contact has been
eliminated, the incisal pin will contact the
table, and the slide in centric will be elim-
inated.

Completion of Working Side
Adjustment

The working side adjustment is com-
pleted when it is possible to move the
maxillary cast in a lateral and lateral-
protrusive direction without interfe-
rence- that is, a smooth uninterrupted
glide from centric outward to an end-to-
end relation of buccal cusps, and return to
centric. This means from centric occlu-
sion, centric relation, and between centric
relation and centric occlusion. Only a
small amount of the maxillary teeth should
be removed to make multiple contacts.
Picking up one or two additional contacts
for experience is all that should be done
and then only when grinding on anterior
teeth would not be required as a result of
such grinding, and only when additional

grinding of the balancing side would not
result in the elimination of centric stops on
the balancing side.

Completion of Balancing Side
Adjustment

The balancing side adjustment is con-
sidered to be completed on casts when
interferences to smooth gliding lateral
movements from centric relation.and cen-
tric occlusion have been eliminated. If
necessary, a maxillary lingua cusp centric
stop involved in a balancing interference
may be removed, but the lingua cusp
should not be mutilated. Grinding away or
undermining the distal bucca cusp of the
mandibular molar or grinding a slot or
channel between the distal buccal and
distal cusps is contraindicated.

Completion of Protrusive
Adjustment

The protrusive adjustment is completed
when all interferences to smooth gliding



WWW.HIGHDENT.IR
O 55100 9 Olludluss jluess
OCCLUSAL ADJUSTMENT 143

have been removed. All contact guidance
should be on the maxillary cuspids and
incisors. Grinding of lingual aspects of the
maxillary incisors should be limited to
very moderated grinding, since the major
consideration for grinding in this area is
based on an evaluation of the patient. Only
rarely is grinding done on lower anterior
teeth except in the presence of anterior
cross-bite.

PRINCIPLES OF ADJUSTMENT
Supporting Cusps and Centric Stops__

Principle. Supporting buccal cusp and
cusp ridges of mandibular molar teeth
have contact function in both centric and
eccentric positions; supporting lingual
cusp and cusp ridges of maxillary molars
have, or should have, contact only in cen-
tric.

Principle. Adjust away from function
and centric stops.

Rule. Do not grind on mandibular
molar buccal cusp tips or cusp ridges to
remove an occlusal interference.

Principle. Supporting buccal cusp and
cusp ridges of mandibular premolar teeth
have contact function in both centric and
eccentric positions; supporting lingual
cusp and cusp ridges of maxillary premo-
lars have, or should have, contact only in
centric.

Principle. Occlusal forces should be
directed (supported) in the long axis of a
tooth.

Rule. Do not grind the buccal cusp tip
or cusp ridges of the mandibular premo-
lars.

Marginal Ridges

Principle. The occlusal surfaces of ap-
proximating marginal ridges are, or may
be, the location of centric stops, and the
relationship of interproximal contacts, cen-
tric stops, and embrasure areas must be
maintained to prevent food impaction.

Rule. Do not grind a marginal ridge
below the height of the adjacent marginal
ridge and do not encroach on the embra-
sure area.
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Unit 9 Exercises

. When is the centric relation adjustment completed?

The interferences at centric relation contact (CRC) will be eliminated when:
the slide in centric is gone, centric relation equals centric occlusion, free-
dom of centric has been obtained, contact vertical dimension a centric
relation-centric occlusion is attained, or all have been accomplished. (Un-
derline the one most correct answer.)

. What assumptions must be made in relation to answers for the preceding

question?

The answer would presuppose that: all centric stops have been maintained
that existed before the adjustment, the marginal ridges have not been
destroyed functionally, the cusp tips and cusp ridges of none of the
mandibular buccal cusps have been ground upon, supporting cusp tips were
on flat surfaces when possible and not on inclined planes, or all ofthe above.
(Underline the one most correct answer.)

. When is the working side adjustment completed?

Working interferences to smooth lateral movements will be eliminated:
when there is a cusp guidance, when most of the buccal cusps make contact
from centric occlusion outward for a least 2 mm, when a balancing
interference (when present) to working cuspid contact has been eliminated,
when there is smooth lateral movement with optimal working contacts, or all
of foregoing. (Underline the one most correct answer.)

. When is the balancing side adjustment completed?

Balancing side interferences will be eliminated: when al contact on the
nonfunctional or orbiting side has been eliminated, when al buccal cusps
make contact in working on the functioning or working (rotating side), at
least there is light or no contact on the balancing side and there are optimal
contacts on the working side of the cuspids and lateral incisors, or al of the
above. (Underline the one most correct answer.)

. What key word(s) must be defined in determining the answer to the

preceding question?

. Considering the absence of an actual patient and data from a clinical

examination, one must view the adjustment of balancing and working on
casts as: an estimate, adiagnostic aid, an exercise for beginners, a good guide
to the adjustment on the patient, to be done only when indicated, or al of
the foregoing. (Underline the one most correct answer.)

. When will the protrusive adjustment be completed?

When there are no posterior contacts on any teeth (including the mandibular
first premolars) in straight protrusive and slight lateral protrusive, when all
guidance is on the maxillary cuspids, when al the incisors and cuspids make
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contact in straight and slightly lateral protrusive, when there is no in-
teference to smooth gliding contact, when there is smooth, gliding contact
and the teeth do no move in protrusive movements, or all of the above.
(Underline the one most correct answer.)

. What should be done about supporting cusps contacting inclined planes in

"centric"?

In the clinical situation after an occlusal adjustment, there still may be
supporting cusps having centric stops on inclined planes. Such a relation-
ship: must be changed by further adjustment, might require stabilization by
new restorations, is unstable and requires treatment at this time, must be
observed until shifting occurs, should be stabilized with an occlusal bit
splint, must be treated crthodontically, or all of the foregoing. (Underline
the one most correct answer.)

. What should be done when a supporting cusp makes contact on only one of

two approximating marginal ridges of unequal height?

When there are approximating marginal ridges of unequal height as be-
tween No. 30 and No. 31 (right mandibular first and second molar) and the
supporting cusps make contact with only one of the marginal ridges: the
higher marginal ridge should be ground down to the height of the other, the
lower should be raised to the height of the highest marginal ridge so that
contact may be made on both marginal ridges, the entire occlusion needs
restoring, cast data should be correlated with clinical data before any
adjusting or restoring is done, this situation is not a problem if no clinical
evidence exists to support intervention by adjustment and/or restorations, or
none of the above. (Underline the one most correct answer.)

In an occlusal adjustment, if there has to be a choice between loss of the
centric stop of the distal buccal cusp of the mandibular 11101lar and loss of the
centric stop of the mesial lingual cusp of the maxillary first molar because of
a balancing interference, which centric stop should be sacrificed?

Unit 9 Test

. The requirements of an acceptable technique of occlusal adjustment in-

clude all the following except:

a. elimination of premature contacts and occlusal interferences

b. establishment of optimal masticatory effectiveness

c. providing for stable occlusal relationships

d. establishment of an efficient pattern of function converging toward
centric relation

€. no exceptions
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2. Relative to mandibular supporting cusps and opposing fossae, the cusp is
ground:

a only when it makes a premature contact in centric and lateral excur-
sions

b. when it makes a premature contact in centric and not in lateral excur-
sions

c. when it is "high" in both centric relation and centric occlusion (rarely)

d. when it is a premature contact in centric relation, centric occlusion and
protrusive excursions

e. none of the above

3. Centric stops:

a

b.

c
d.

e.

should never be removed
if required to be removed, this should be done according to the BULL

rule

. may be required to be removed, but under very specific rules

on inclined planes require occlusal or marginal restorations or both
at centric relation are always superior to those at centric occlusion even
after an occlusal adjustment

4. As a guide for an occlusal adjustment, a rule that should be followed is:

a.
b.

c
d.

e.

maximal functional contact should be maintained around centric
grinding of the lingual axial contours of maxillary teeth should be avoid-

ed

. avoid grinding the buccal axial contours of mandibular teeth

occlusal interferences in protrusive involving anterior teeth should be
adjusted on the lingual surfaces of maxillary teeth
al of the above

5. A premature contact in centric involving a mandibular premolar:

a

b.

C.
d.

e.

should be ground only after the maxillary premolar has been ground
may be ground before the maxillary premolar if grinding does not involve
the cusp tip or ridge

is always ground first when in cross-bite

cannot be ground without creating a step between centric relation and
centric occlusion

none of the above

6. Excessive grinding is characterized by:

PeoTo

unnecessary loss of centric stops

loss of functional margin and cusp ridges
aand b

grinding for group function if unnecessary
a, b, and d

7. Excessive grinding on patients can lead to:

PLeoTow

pulpitis

dentin sensitivity

occlusal instability
temporomandibular-joint-muscle pain dysfunction
all of the above
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8. The first step in the occlusal adjustment on casts is to:

mark balancing interferences and premature contacts
mark centric stops and supporting cusps

adjust working

adjust balancing side interferences

adjust protrusive interferences

P o T

9. The rule for adjustment of supporting buccal cusps and cusp ridges of
mandibular molar teeth is:

grind away from function

do not grind on mandibular molar buccal cusp tips or cusp ridges
grind toward the interference

adjust to centric relation

none of the above

Pao T

10. Balancing side adjustment is completed when:

dentin is exposed

balancing side contacts are removed

teeth are no longer mobile

grinding of the balancing side results in smooth gliding movements
none of the above

PooTp
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Unit 10

Waxing Functional
Occlusion-1

In waxing the occlusal surfaces of res
torations it is necessary to relate the form
of the occlusion to the way the teeth come
together during mastication, swallowing,
and even for parafunction (bruxism). Relat-
ing occlusal form to function through a
system of waxing and use of an articulator
isthe major objective of this unit.

The three teeth to be waxed in this unit
are all maxillary teeth: the right central
incisor, cuspid, and first molar. The occlu-
sion of the incisor is determined by the
form of the adjacent incisors and the an-
terior determinates- that is, the incisa
guide is set principally by the contact
patterns and facets of wear of the anterior
teeth. The occlusion of the cuspid is set by
the anterior and posterior determinants,
including the absence of baancing con-
tacts and need for working contacts.* The
occlusion of the molar is determined prin-
cipally by posterior determinants, viz.,
posterior contact patterns, facets of wear,
and condylar inclination. The movements
of the articulator with the teeth in contact
are used to determine cusp height, ridge
and groove direction, and the degree of
lingual concavity of the maxillary anterior
teeth. Thus the determinants of occlusion
on the articulator are tooth guidance (in-
cluding contact patterns and facets of
wear), condylar inclination, and articulator
movements.

It isrecognized that waxing of the occlu-
sal surfaces is only a part of waxing proce-
dure. Margins, gingival contours, proximal
contacts, and interproximal morphological
features are also important. These aspects
will not be considered here.

*The need for working side contacts varies with
each patient. Group function is not mandatory.

INTRODUCTION: UNIT OBJECTIVE
AND READING

The objective of this unit is to discuss
the waxing of three teeth, in which the
determinants of occlusion vary because of
their type and position. In doing so, sever-
al behavioral objectives are desirable.

A. Objectives

1. Be able to give the sequence of
steps used in waxing a functional oc-
clusion.

2. Be able to indicate the functions of
each part of the occlusal surface to
be waxed and how each part is de-
veloped in sequence as it comes
into function.

3. Be able to wax the occlusal surfaces
of the maxillary central incisor, cus-
pid, and molar, using a wax-added
method.

4. Be able to relate what effect the
absence of an occlusal adjustment
and failure to mount casts in centric
relation have on waxing to function-
al occlusion.

B. Readings* (optional)

Huffman, R. W.: Occlusal morphology

(Part 6). In Guichet, N. F., Procedures

for Occlusal Treatment: A teaching

Atlas. Anaheim, Denar Corp., 1968.

Thomas, P. K.: Syllabus on Full Mouth

*Yideotapes covering the occlusal examination of a
patient, analysis of casts, and wax ing procedures are
available: "Waxing Occlusion in Harmony with Man-
dibular Movements." Videotapes are produced in
U-matic format with audio on track 2. Tapes are also
available in Quadruplex, IYC Helical, and E1AJ-1
formats. For further information contact Dr. Major M.
Ash, Chairman, Department of Occlusion, School of
Dentistry, University of Michigan, Ann Arbor, Ml
48109.
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Waxing Technique for Rehabilitation.
San Diego, Instant Printing Service,
1967.

WAXING TECHNIQUES

Two methods are in general use for
waxing restorations outside the mouth: the
wax-added and the wax carving tech-
niques. The latter has been called the
"smash and carve" method because a bulk
of wax is placed on a die and carved after
being heated and the articulator closed to
the proper contact vertical dimension.

Another variation in the wax carving
technique is to generate part of the wax
pattern in the mouth and complete the
remainder on a die in working casts. In
this technique, softened wax is placed in
the cavity preparation and the patient is
guided through various mandibular excur-
sions with the teeth in contact. This func-
tionally generated wax pattern is complet-
ed on the die. This indirect technique is
not ideal for waxing of full crowns and for
multiple restorations. Direct waxing of
completed wax patterns in the mouth is
not widely used.

Several wax-added, add-on, or wax-to-
wax techniques have been developed to
enable step-by-step control of waxing so
that cusps, fossae, and ridges can be
fOD11led in relation to excursions of the
articulator. In the technique presented
here, one or two aspects of the occlusion
can be developed at a time rather than all
aspects of the occlusion having to be con-
sidered at once. Supporting cusps can be
accurately placed and occlusal stability
enhanced. It is especially useful for diag-
nostic waxing.

In the development of the waxed res-
toration an objective is to have some parts
of occlusal surfaces make contact and other
surfaces to be free of contact in centric
occlusion and in various excursions. Areas
that should contact are developed by add-
ing small amounts of wax until contact is
established. The areas that will be free of
contact are developed to be short of con-
tact to avoid interference with function.

The wax-added technique described
here can be used for single as well as
multiple restorations or a full mouth reha-
bilitation, and is essentially atechnique to
meet the requirements of the concept of
freedom in centric. The technique is ap-

propriate for development of a cusp-to-
fossa and cusp-to-marginal ridge occlu-
sion, which is seen most often in the natu-
ral dentition and involves a one-tooth to
two-teeth arrangement. However, it can be
used with any arrangement of teeth.

MOUNTING OF CASTS

This may be accomplished by (1) using a
patient's casts mounted in centric relation
on an articulator, (2) using a set of stand-
ard* casts mounted in simulated centric
relation, or (3) mounting the casts in cen-
tric occlusion. Method 2 will be used here,
but waxing will be done only in and from
centric occlusion.

Note: For this unit the casts should not
reflect an occlusal adjustment either in the
patient or on the casts. One of the objec-
tives of this unit is to demonstrate the po-
tential effect of occlusal iriterjerences in
centric relation on waxing procedures.

EQUIPMENT AND MATERIALS
Casts

The casts shown in this unit are from the
same subject (Fig. 10- 1) as those seen in
Units 6, 7, and 9. However, any set of
similar casts may be used provided that an
occlusal adjustment has not been done on
the patient from whom the casts were
derived. Ordinarily an occlusal adjustment
should have been done, but to demon-
strate the relationship to waxing proce
dures an adj ustment is not done.

Waxing Instruments

There are a number of suitable waxing
instruments that may be used. For exam-
ple, the P. K. Thomas No.1 is excellent for
adding drops of wax, the No.2 for carving

*Casts made from the same mould so that it is
possible to present the same occlusion to a large
number of individuals. The casts are made of stone
poured in moulds. The moulds can be made of plastic
material in any dental laboratory or purchased from
Viade Products, Inc., Camarillo, CA 93010. Standard
casts may be purchased from Columbia Dentofonn,
New York, NY 10010.
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e

Figure 10-1.

=Tl

Subject and cast. The examination of this subject was reviewed in Unit 6. A,B,C, clinical views

of occlusion; 0, casts showing right side; which is to be the side of functional waxing.

grooves, and the No .3 for carving axial and
proximal surfaces.*

Waxes

Inlay waxes of various colors and hard-
ness are useful. Different colored waxes]
can facilitate waxing different parts but are
not essential. The room temperature is a
significant factor in the degree of hardness
and flow of wax. Soft waxes may be of little
value in awarm room. Hard waxes may be
so brittle at normal or cool room tempera
tures that cusps and ridges may break
rather easily.

Zinc stearate is very useful for wax lu-
brication and to determine points of occlu-
sal contact. In this respect a double-ended
plate brush can be used: the soft end for

*American Dental Mfg. Co., Missoula, MO 5980I.
tDelar Rainbow Color-Coded Waxes, Almore In-
ternational Inc., Portland, OR 97225.

applying the zinc stearate and the stiff end
to remove wax chips.

28 gauge green sheet wax is used to
determine the amount of occlusal reduc-
tion that is required.

Removal of Cast Material

Instruments such as a knife and/or No.
701 bur and handpiece are necessary to
reduce occlusal surface before replace-
ment of anatomical surfaces with wax.

Occlusal Marking Materials

A number of articulating papers-are
available to detect occlusal contacts. Gen-
erally very thin articulating paper and
typewriter ribbon are the most effective.
Use of two different colors is suggested to
mark different jaw positions. Both paper
and ribbon must be freshly made (or
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sealed) and prevented from drying in the
air in order to be effective.

Thin cellophane silver shim stock* is
recommended for testing the absence of
occlusal contacts.

GOALS FOR WAXING

Centric stops should be located in stable
areas. Supporting cusp contacts should be
stable. Posterior contacts should be be-
tween cusp tips and flat occlusal stops in
fossae (Fig. 10-2). Light contact on inci-
sors is desirable.

The supporting cusp tips of posterior
teeth should be located in the central
groove areato allow protrusive movement
without posterior contacts. Triangular
ridges often interfere with protrusive
movement unless care istaken in the wax-
ing.

Contact of the incisors in protrusive
should be related to other anterior con-
tacts. Canine contacts may take prece-
dence over the central and lateral incisors
in lateral protrusive movement but should
not prevent edge-to-edge contact of the
incisors in straight protrusive.

The only parts making contact in centric
shoul d be the tips of the supporting cusps
and centric stops. The posterior support-
ing cusps should not make contact on the
balancing side.

*Altus Corp., Englewood, NJ 07631.

Figure 10-2. Goals of waxing. A principal goal is
to have supporting cusps make contact with flat
planes.

The nonsupporting cusps should be
smaller, shorter, and nearer the outer
edges of the occlusal surfaces than the
supporting cusps. This is done to prevent
contact of these cusps in centric occlu-
sion.

Height of the nonsupporting cusps
should be consistent with that of the adja-
cent teeth, not only for the maxillary poste-
rior teeth but also for the maxillary inci-
sors. The lingual cusps of the mandibular
posterior teeth must provide protection
against tongue biting.

The vertical and horizontal overlap of
the posterior maxillary teeth must be con-
sistent with the width of the occlusal sur-
faces, must provide working contact when
appropriate, and must prevent cheek bit-
ing.

Marginal ridges of waxed restorations
should be the same height as those of
adjacent teeth. Ridges and grooves should
follow the same direction as mandibular
movements.

PREPARATION FOR WAXING

The articulator will be set in two posi-
tions in this unit: (1) centric occlusion of
the casts for the initial waxing and (2)
centric relation at the completion of wax-
ing for analysis of the influence of not
doing an occlusal adjustment and not wax-
ing to function in centric relation as well as
centric occlusion.

Note: To prevent wear of the stone, the
occlusal surfaces of the casts should be
painted with a protective coating.*

Mounting of Casts

Check to see that the articulator is
zeroed.

If using an ear piece face bow, set the
condylar inclination to 70. Mount the max-
illary cast using the face bow and bite
plane (fork). Set the inclination of the
occlusa plane with the molar end of casts
inclined down 10° to 15°. The incisal
edge of the maxillary incisors should be at
or between the scribe lines on the straight
incisal pin.

*W/G |-in-3, Sealer, Hardner, Spacer. Williams
Denta Instruments, 520 Wildwood, Park Forest, IL
60466.
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Figure 10-3. Simulated centric relation mount-
ing. Condylar stops are set back distance desired for
slide in centric and cast mounted in centric occlu-
sion.

Set the condylar stop counterclockwise
to 1 mm beyond zero (Fig. 10-3). If the
articulator does not have a PR adjustment,
use a 0.20 in brass or plastic shim.

Set the condylar inclination to 25 and
lateral inclination to 15. Because the con-
dylar shaft is now not centered in the
condylar guidance, the condylar guidance
cannot be mooed without causing disclu-
sion of centric stops in centric occlusion.

Mount the mandibular cast in centric
occlusion using quick-setting impression
plaster. Set the incisal guide table and
customize if necessary to maximize tooth
guidance (See Unit 3).

Identification of Occlusal Surfaces

Inasmuch as each part of the occlusal
surfaces of a tooth is developed in wax
according to its function, these parts
should be identified. On the casts mount-
ed on the articulator, identify the centric
stops, supporting cusps and nonsupporting
cusps on the left mandibular teeth. Mark
with pencil lines on the buccal surfaces of
the supporting cusps of the mandibular
teeth.

Identify the cusp ridges, marginal
ridges, triangular ridges, and major
grooves on the left side. Indicate the posi-
tion of the buccal and lingual grooves with
a pencil.

Identify the centric stops, supporting
cusps and nonsupporting cusps on the |eft
maxillary teeth. Mark with a pencil.

Identify and mark the path of the sup-
porting cusps of working and balancing
sides and for protrusive movement.

Preparation of Teeth

The maxillary right central incisor, right
cuspid, and right maxillary first molar are
prepared by removing 2 to 3 mm of stone
from the occlusal surfaces (Fig. 10-4).
Enough of the lingual surface and incisal
edge of the maxillary right central incisor
is removed to allow adequate wax to be
added so that contact of the stone does not
occur in protrusive and lateral protrusive
movements.

As the stone is removed, the articulator
member should be moved in various ex-
cursions to assure clearance in all possible
occlusal contact relations. The reduced
surface should follow the original tooth
form.

When the surface appears to have been
sufficiently removed, place five thick-
nesses of 28 gauge green wax on the re-
duced surfaces and move the articulator
member through various excursions to de-
tect contacts. If contacts are present, re-
duce the surface at the point of contact.

Wax Handling

Proper waxing can be accomplished
only if the flow of wax is controlled
through proper heating of the waxing in-
struments. If the wax istoo cold, it will not
flow. If it is too hot, it will flow out of
control. The control of heat is best ac-
complished by proper transfer of heat to
the instrument and from the instrument to
the wax.

The waxing instrument should be heat-
ed with the blue tip part of the flame
(reducing part), The instrument is passed
through the flame so that the blue tip of the
flame concentrates the heat about one half
inch from the tip of the blade of the in-
strument (Fig. 10-5). In order to see thetip
of the instrument and flame, use of a black
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Figure 10-4. Preparation of casts. A, B, C, preparation of cuspid; 0, E, F, preparation of incisor.

lllustration continued on opposite page
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background is helpful. Blackened metal or
a bunsen burner shield* can be used.

As an exercise, practice developing wax
cones on a flat surface of plaster or stone.
First spread a layer of ivory-colored wax
over the surface. The PKT No.1 or other
suitable instrument is passed through the
flame, keeping the tip away from the flame
so that the wax will flow toward the tip
rather than toward the handle (Fig. 10-
5A). Make contact with the wax to be used
a the place on the blade that has been
heated (Fig. 10-5B). A drop of molten wax
should adhere toward the tip of the in-
strument's blade (Fig. 10-5C). If necessa-
ry, cany the blade back through the flame
again but away from the wax. Practice is
necessary to develop the proper timing to
control the heat. A further appreciation for
the proper amount of heat can be obtained
by forming cones on the thumbnail. This
exercise should not be attempted until
some facility for controlling wax has been
developed.

The waxed tip of the PKT No.1 is placed
in contact with the waxed plaster or stone.

*Bunsen Burner Shield, Almore International,
Portland, OR 97227.

Figure 10-4. Continued.

tion of molar.

G, H, I, prepara-

If heated correctly the wax should flow
down the instrument to form amound. In a
circular movement remove the tip slowly
from contact with the stone and allow the
wax to cool and solidify just as the tip of
the blade is removed from the cone of wax.
The wax is added incrementally in this
way until a cone of the correct height is
formed. In this instance, develop cones
that are 3 mm in height 5 to 6 mm apart.
When you master the art of forming cones,
practice connecting the cones with ridges
to simulate cusp ridges. Then practice
making cones and triangular ridges.

Outline of Steps in Waxing (Fig.
10-6)

Step 1. Locate and mark centric stops
on prepared and opposing teeth.

Step 2. Develop supporting
(Fig. 10-6A).

Step 3. Develop centric stops for the
opposing supporting cusps (Fig. 10-6B).

Step 4. Develop the nonsupporting
cusps (Fig. 10-6C).

Step 5. Develop the cusp ridges, mar-
ginal ridges, and the axial contours (Fig.
10-6D).

cusps

Text continued on page 161
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Figure 10-5. Wax handling. A, position of
waxing instrument in flame; @, picking up wax;
C, drop of molten wax on tip of instrument. (See
text.)
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s o ti: A

Figure 10-6A. Develop supporting cusps. Upper Left, maxillary right first molar facing upward on opened
upper member of articulator. The cusp cones for the lingual cusps have been developed in wax. B, buccal; L,
lingual. Lower left, waxed cones occluding on centric stops of lower first molar. Upper right, supporting cusp
tip in contact with centric stop, which was marked in step 1 on the mandibular first molar. Lower right, lateral
movements such as right working and protrusive should be made to ensure that waxed cusps do not clash .

Illustration continued on following page
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Figure 10-68. Develop centric stops. Left, centric stop for distal buccal cusp of mandibular right first
molar is developed as shown in the central fossa area of the maxillary first molar. Upper right, height of centric
stop is established in centric occlusion. Lower right, curvature of centric is established in eccentric movements

and protrusive excursions.

lllustration continued on opposite page
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Figure 10-6C. Develop nonsupporting cusps. Left, buccal nonsupporting cusps developed. Upper right,
buccal cusps height related to height of other posterior buccal cusps on the right side and to the amount of
horizontal overlap required. Lower right, height of cusp should be related to functional movements.

Illustration continued on following page
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Figure 10-60. Develop cusp ridges, marginal ridges and axial
contours. Upper, cusp ridges are formed in relation to lateral and
protrusive movements. There should be no contact of distal cusp
ridge of the distal buccal cusp in protrusive. Contact of buccal cusp
ridges in lateral does not occur in complete cuspid disclusion but
may occur in some instances if group function is present. There
should be no contact of lingual cusp ridges in centric (CR or CO) or
in lateral movements. There should be no contact of buccal cusp
ridges in centric (CR or CO). Marginal ridges should make contact
only in centric (CR or CO) as centric stops. Axial contours should
not make contact in any position or movement. Lower, waxed cusp
ridges, marginal ridges, and axial contours.

Figure 10-6E. Develop triangular ridges. Left, triangular ridges are formed so that no contact occurs in
centric relation or centric occlusion and in protrusive or balancing movements. Contacts in working are related
to group function or cuspid disclusion or both. Right, triangular ridges and axial surfaces are free of contact in
centric.

Illustration continued on opposite page
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Figure 10-6F. Completion of waxing. Upper and lower, therax
is smoothed and then dusted with zinc stearate to demonstrate
presence of centric stops on supporting cusps (L), in central fossa,
and on the mesial and distal marginal ridges. There are no other
contacts in centric. The wax cone tips are still visible on the buccal
(8) nonsupporting cusps. Lower, the only contact marks allowed in
lateral and protrusive movements'are those involving the lingual
aspects of the buccal cusps in working provided such function is

indicated. None are allowed in protrusive.

Step 6. Develop triangular ridges and
grooves (Fig. 10-6E) and complete waxing
(Fig. 10-6F).

WAXING FOR FUNCTION

The principles to be described are suit-
able for most occl usal relations; however,
the illustrations relate to a standard or
normal occlusion with minor variations.
The paths for cusp movements are shown
in Figure 10-7. A knowledge of the paths
of supporting cusps aids in decidingwhere
to guide the articulator during the waxing
procedure.

Step 1. Locate Centric Stops on the
Opposing (Existing) Occlusion

Centric stops are located near "es-
capeways" (grooves between cusps) that
permit the supporting cusp to function

without clashing with other cusps and
without interferences from other parts of
the tooth surface.

Note: Not all fossae are usablefor cen-
tric stops because ofthe movementsof the
supporting cusps, a maxillary supporting
cusp placed in the mandibular mesial fos-
sae would, in a balancing movement,
clash with the cusps of the mandibular
teeth (Fig. 10-8).

Locate and mark centric stops for the
proposed supporting cusps on the oppos-
ing occlusal surfaces of the casts. The
occlusal relationships that can be consid-
ered to enhance occlusal stability include:
(1) a supporting cusp tip contacting a flat
areain afossa, (2) asupporting cusp with a
flat tip contacting a marginal ridge, (3) a
supporting cusp with a flat tip contacting
two margina ridges (cusp does not extend
into embrasure), and (4) a supporting cusp
tip contacting a flat area in a distal fossa
(Fig. 10-9).
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Figure 10-7. Paths of cusp movements. B, bal-
ancing; W, working; P, protrusive; LP, lateral protru-
sive. A, Occlusal view; B, view from lingual and distal.

Figure 10-8. Relationship of cusps to fossa and
potential for clashing of cusps during movement.
(See text.)
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Figure 10-9.

Waxing- Step 1. Locating centric stops. 1, distal marginal ridge of mandibular first molar (No.

30); 2, mesial marginal ridge of mandibular second molar (No.3); 3, distal fossa of No. 30; 4, distal lingual cusps

of NO.3.

Not all fossae are usable for centric stops
because of the movements of the suPPOIt-
ing cusps; that is, a maxillary supporting
cusp placed in the mandibular mesial fos-
sae would, in abalancing movement, clash
with the cusps of the mandibular teeth.

Cusps that occlude on only one marginal
ridge as in A, Figure 10-9, may allow the
distal molar to drift distally. For example,
the distal lingual cusp of the maxillary
right first molar should occlude where nec-
essary for occlusal stability on the distal
marginal ridge of the mandibular right first
molar and on the mesial marginal ridge of
the mandibular right second molar.

As an exercise, draw on Figure 10-9 the
position of centric stops and movement
paths made by supporting cusps of the
right mandibular incisor, cuspid, and
molar.

Step 2. Develop Supporting Cusp
Tips

The supporting cusps are the buccal
cusps of the mandibular premolars and

molars, the lingua cusps of the maxillary
premolars and molars, and the incisal
edges of the mandibular anterior teeth.
Using the No.1 waxing instrument, add
wax to develop the cusp cones from the
prepared tooth toward the marked oppos-
ing centric stops. Add small amounts of
wax until the top of the cusp contacts the
centric occlusion stop (Figs. 10-10 and
10-11). Using the soft end of the plate
brush, dust zinc stearate powder onto the
freshly added part, Zinc stearate acts as a
lubricant and also indicates contacts. The
surface is dulled by the zinc stearate. Con-
tacts with opposing surface make shiny
areas. The stiff bristle end of the plate
brush is used to remove excess zinc
stearate and wax chips that tend to accu-
mulate on the waxed surfaces. When con-
tact is established, move the supporting
cusp in the articulator movements to deter-
mine its relationship with the existing
parts of the opposing occlusion.
Throughout the entire waxing proce-
dure the articulator movements are made
with each wax addition to determine (1) if
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—cusp tip

Figure 10-10. Waxing-Steps 2 and 3. Step 2: Development of supporting cusp tips (sc); Step 3: Develop-
ment of centric stops (cs) for the opposing supporting cusps. B, buccal; L, lingual; 1,2,3, potential position for

centric stops.

parts are needed for contact or guidance
and (2) if the shape of the part is affected
by the interaction of the opposing tooth
elements. Ifthe answer to both these ques-
tionsis no, the part is formed according to
ideal tooth morphology.

Functional Criteria. Reposition the
waxed cusp as needed to establish three
functional criteria from centric occlusion:
protrusive movement, working movement,
and balancing movement.

1. Protrusve movement- no posterior
tooth contacts. Position the supporting
cusp cones buccally or lingually until
they are in the center of the opposing
tooth. This also places the forces more
adong the long axis of the tooth. The
opposing central groove provides space
for supporting cusps to move into pro-
trusive excursions (Fig. 10-7). The an-
terior teeth should contact in protru-
sive.

2. Working movement- either the canine
alone or several teeth on the working
side may provide working contacts. Po-
sition the cusp cones mesia or distal to
an embrasure or a fossa and near
grooves or escapeways depending on
whether contact or clearance is re
quired (Figs. 10-10 and 10-11A,B).

3. Balancing movement-no posterior
tooth should contact on the balancing
side. Tooth contacts and guidances on
the working side keep the cusps from
contacting on the balancing side.

Unworn supporting cusp tips are rela
tively pointed but are rounder, broader,
and longer than nonsupporting cusps. Ex-
cessively flattened cusps require wider
fossae and grooves. Supporting cusp tips
are the highest elevations on the occl usal
surface; therefore, they will clash in func-
tion if they are not developed in proper
harmony with mandibular movements.
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The height of a cusp is related to condylar
and incisal determinants and to depth and
direction of the grooves (passageways).

The supporting cusp tips and their op-
posing centric stop are the only parts that
need to contact when the teeth are closed
into centric.

Develop each part on the three prepared
teeth before going to the next step.

Step 3. Develop Centric Stops for
the Opposing Supporting Cusps

Mark the tips of the opposing supporting
cusps with a pencil. Add small amounts of
the wax to the potential centric stop area
until it contacts the supporting cusp in
centric occlusion. Warm the wax again,
then move the supporting cusp in the
mandibular movements. Establish the
functional criterialisted in Step 2. Cusp to
fossa stops and cusp to margina ridge
stops will be developed in this step (Fig.
10-10).

Centric stops on anterior teeth may be
located at the cingulum or marginal ridges
as in A shown in Figure 10-10. If the
anterior teeth are not in near contact, do
not try to establish contact with the teeth

Figure 10-11. Waxing to function. Develop-
ment of supporting cusp tips on incisor and
cuspid (A) and on the molar (8); evaluation of
cusp tips for clearance in working for first molar
(C). Centric stops for incisor may be developed
on marginal ridges in step 5.

being waxed. Use the contours of the adja-
cent teeth to determine the lingua surface
contour heights of the waxed teeth.

The amount of overjet (horizontal over-
lap) and overbite (vertical overlap) and the
shape of the lingual concavity of maxillary
anterior teeth affect the cusp height and
fossa depth of the posterior teeth.

Step 4. Develop the Nonsupporting
Cusp Tips

Nonsupporting cusps are the lingual
cusps of the mandibular posterior teeth,
the buccal cusps of the maxillary posterior
teeth, and the incisal edges of the maxil-
lary anterior teeth. Nonsupporting cusps
are smaller, shorter, and nearer to outer
edges of the occlusal surface in compari-
son to the supporting cusps. This differ-
ence in position and cusp height accounts
for a necessary overjet on posterior teeth.

Add wax to'develop the nonsupporting
cusps toward the opposing occlusal sur-
faces. These cusps do not contact opposing
surfaces in centric. The lengths of these
cusps are determined by the length of the
nonsupporting cusps on the adjacent teeth
(the depth of the opposing grooves) and
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nsc

—=——— Working movement

Figure 10-12. Waxing-Step 4. Development of nonsupporting cusp tips (nsc): A, incisal edge in protrusive;
B, relationship of supporting (SC) and nonsupporting cusps in working movement. Curved line represents
curve of Wilson.
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the parameters of movement of the sup-
porting cusps as in A and B, Figure 10-
12

Position the nonsupporting cusps so that
they meet the functional criteria listed in
Step 2. Contacts between supporting
cusps (mandibular posterior) and nonsup-
porting cusps (maxillary posterior and an-
terior teeth) can provide tooth guidance for
lateral movements as in B, Figure 10-12.
Lateral contacts in working may be es-
tablished on the buccal cusps only.

Step 5. Develop the Cusp Ridges,
Marginal Ridges, and the Axial
(Cavo-Surface) Contours

The cusp ridges or marginal ridges or
both extend from cusp tip to cusp tip
around the circumference of the occlusal
surfaces of the posterior teeth and the

Figure 10-13. Waxing-Step
5. Development of cusp ridges
(cr) and marginal ridges (mr)
and axial (cavosurface) con-
tou rs (a). Centric stops (cs) may
be developed on marginal
ridges in this step rather than
step 2.

lingua surfaces of the anterior teeth.
These ridges delineate the occlusal and
axial surface. On the posterior teeth, these
are termed mesial and distal cusp ridges
and mesial and distal marginal ridges (Fig.
10-13).

Axial contours extend from the cusp
ridges and marginal ridges toward the gin-
giva. The axia contours are the mesial,
distal, buccal (or labial), and lingual shape
of the coronal part of atooth as in B, Figure
10-13.

Add wax to develop the marginal ridges.
Portions of the ridges form part of the
boundaries of a fossa. Do not form the
marginal ridges too close to the supporting
cusps or so high as to interfere with the
movements of the supporting cusps.

Portions of the marginal ridges can form
centric stops- that is, the distal marginal

ridges of the mandibular first and second
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Figure 10-14. Waxing marginal ridges.
zinc stearate to aid in the development of centric
stops on marginal ridges.

Use of

molars can provide centric stops for the
distal lingual supporting cusps of maxil-
lary first and second molars (Fig. 10-14).

Portions of the cusp ridges can provide
guiding inclines in working movements.
Check for contact and clearances in all
movements according to the functional cri-
teria listed in Step 2.

Add wax to form the axial contours. The
shape of the carved axial contour blends
with the curvatures of the remaining tooth
structure. The axial surface is designed to
keep the gingival tissues healthy. Axial
surfaces can be overcontoured to produce
interferences with the opposing occlusion.
Check the axial contours in all mandibular
movements. Carving of the axial contours
can be done with a No. 4 waxing in-
strument.

In waxing these areas it is easier (again)
to add a segment of wax. Just before the
wax hardens completely add zinc stearate,
which acts as a lubricant and marks con-
tacts. Bring the newly waxed part into
contact and go through the articulator
movements. Add wax until the desired
f0l111 is established. Those areas added
that are not needed in contact build into
near contact.

Step 6. Develop Triangular Ridges
and Grooves

Triangular ridges extend from acusp tip
to the central developmental groove (Fig.
10-15). This part is narrow at the cusp tip
and wider at the base, where it contacts
the opposite triangular ridge- thus it is
triangular in shape. The central develop-
mental groove separates two joining trian-
gular ridges and provides space for sup-

porting cusps in protrusive movements.
The height of a triangular ridge is deter-
mined by the anterior and posterior deter-
minants in protrusive and lateral protru-
sive movements. The mesial and distal
borders are formed by the supplemental
grooves or depressions. Triangular ridges
together with the marginal ridges form the
boundaries of a fossa containing a centric
stop.

Triangular ridges are rounded surfaces.
In tooth development the parts of the teeth
are developed in lobes; therefore, al sur-
faces are curved. Wax added in drops to
develop the parts of the tooth will be
curved. Carving the wax and wearing or
grinding of a tooth surface create flat-
tened surfaces or areas.

Add wax to develop the triangular
ridges. Do not alter the height or position
of the cusp tips. Do not form the ridges too
close to the centric stops. The angles of the
ridges and the grooves are directed by the
movements of the supporting cusps as de-
termined by the anterior and posterior
guidance. Check each wax addition in
forming the angles of ridges and the angles
of the grooves with the movements to
prevent the formation of interferences.

Add a small amount of wax to form the
remaining occlusal surfaces. Develop the
grooves and carvings so that the occlusal
surfaces (or lingual surface on anterior)
resemble "normal" teeth. The opposite
side of the same arch may also be used as a
reference. Areas of the occlusal surface
that have become flattened from contacts
during movements and from carving can
be and should be rounded again. Heat the
small tip of the No. | waxing instrument
and remelt these flattened surfaces. Upon
cooling, the surface will be round again.
Be sure to add zinc stearate to this remelt-
ed area and evaluate during mandibular
movements.

Developmental grooves are formed be-
tween two cusp lobes and provide major
passageways for the supporting cusps from
centric positions to lateral positions (Fig.
10-15). Therefore, the angles of the
grooves must be in relationship to the
supporting cusps in function. Make sure
they are wide enough and deep enough to
provide clearances for the cusp tips. Use
the waxing instrument No. 3 to sharpen
the groove.

Supplemental grooves are small grooves
on either side of the triangular ridges di-
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Figure 10-15. Waxing-Step
6. Development of triangular
ridges and grooves.

A

viding the occluding surfaces into a series
of ridges that break up potential flat sur-
faces. These grooves minimize the total
contact area of the occluding parts and also
provide voids and wider grooves for better
passageways. Chewing efficiency is relat-
ed to areas of near contact as well as areas
of contact.

OCCLUSAL ANALYSIS (FROM
CENTRIC OCCLUSION)

The waxed occlusal surfaces should be
analyzed in protrusive, working, and bal-
ancing movements. The incisal pin is
raised so that the teeth make contact and

provide guidance. The waxed surfaces are
inspected for contact in working, balanc-
ing, and protrusive (Fig. 10-16A,B,C).

Protrusive

Dust the waxed surfaces with zinc
stearate. Move the supporting cusps in
protrusive and observe the contacts or in-
terferences or both on the waxed occlu-
sion. If necessary, remove wax from the
waxed occlusion until the natural teeth
and the waxed occlusion contact equally.
The anterior teeth provide the guidance
for the protrusive movement. The posteri-
or teeth parts should not contact in the
protrusive movement.
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Figure 10-16. Occlusal analysis. Waxed
surfaces dusted with zinc stearate and maxillary
cast moved into lateral and protrusive positions.
A, centric stops on molar and light working
contact on mesial buccal cusp. B, cuspid work-
ing contact. C, incisor contact in protrusive. No
balancing or protrusive contacts are present on
molar.

C

1. Waxed occlusion
a. List the tooth parts (marginal ridge, triangular ridge, and so forth) of the
waxed occluding surfaces that have caused interferences (areas where wax
was removed) and those parts that have provided guidance (wax just con-
tacted).

GUIDANCE INTERFERENCES
Central incisor

Canine

Molar

b. What could be anticipated in waxing occluding surfaces to prevent
protrusive interferences?
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2. After the wax has been analyzed and the natural teeth are in contact, analyze
the natural teeth contacts in protrusive. Use red tape (Madame Butterfly) to

mark contacts. List the teeth and the parts of the occluding natural teeth that
are protrusive interferences.

3. List the tooth contacts that provide guidance in protrusive.

Working and Balancing Movements

Observe the working and balancing side occlusion together for aright and a
left lateral articulator movement. Add zinc stearate to the waxed occlusion
before movements are made. Make the observations listed below for a right
lateral and then a left lateral movement.

1. Right lateral mooement
The teeth on the side of the rotating condyle (working side) are in a
functioning relationship (buccal cusp to buccal cusp). The teeth on the side of
the translating condyle (balancing side) should not be functioning, but idling
without contact. The lingual cusps of the maxillary posterior teeth move
toward the buccal cusps of the mandibular posterior teeth.
a. Waxed occlusion (in working): List the parts of the occluding surfaces that
cause interferences and those used as guidance.

GUIDANCE INTERFERENCES
Central incisor

Canine

Molar

b. What could be anticipated in the waxing occlusion to prevent working in-

terferences?
c. Analyze the natural teeth in balancing contacts with red tape. List the
teeth and tooth surfaces causing balancing interferences.

171
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2. Left lateral rnooement
a. Waxed occlusion (in balancing): List the parts of the waxed occluding
surfaces that cause interferences in balancing movements.

Central incisor

Canine

Molar

b. What could be anticipated in waxing occluding surfaces to prevent
balancing interferences?

c. Analyze with red tape the natural teeth in working movement. List the
teeth and tooth parts of the natural teeth interferences in working move-
ment.

OCCLUSAL ANALYSIS (FROM CENTRIC RELATION)

At the completion of the waxing as well as during waxing of the occlusal
surfaces of restorations, the waxing should be related to excursive movements
from centric occlusion and centric relation. However, in this exercise the waxing
was carried out only from centric occlusion and not centric relation in order to
demonstrate the effect of movement into and away from centric relation.
Therefore, a this time the articulator is adjusted to allow the casts to be
positioned in centric relation. This adjustment allows the effects of centric
relation position on the waxings and on the unwaxed teeth to be visualized.
Keep in mind that centric relation is a border position (sagittal place) and may be
reached at times in function and parafunction.

Adjustment of the Articulator

1. Increase the vertical dimension 3 to 4 mm by use of the incisal pin. This
procedure is temporary so as to protect the wax and stone before unintention-
al heavy contact is made in centric relation.

2. Reset the condylar stop to zero. The casts are now in the simulated centric re-
lation.
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Initial Centric Relation Contacts

1. After the adjustment of the PR component, lock the condylar elements in the
simulated centric relation position by securing the centric lock thumb-
Screw.

2. Raise the incisal pin to allow light contact on waxings.

3. Using the blue articulating paper, mark the premature contacts in centric
relation. Indicate their location (tooth and tooth part).

Maxilla

Mandible

4. Indicate those involving the waxed teeth (if any).

5. Measure the amount of opening (OP) between the teeth in the area of the
central incisors and canines (Fig. 10- 17).

\\

Figure 10-17. Horizontal overlap (OJ) and opening (OP) with OP
condylar elements and stops set at zero (casts in centric relation
position). —

OJ
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Centra incisors _

Canines _

6. Measure the amount of overjet (OJ) in the area of the central incisors and ca-
nines.

Central incisors _

Canines _

Centric Relation-Centric Occlusion

The center portion of Figure 10-18 is an enlarged view of the area around
centric (Posselt's diagram). When there is a premature contact in centric relation
closure, any supporting cusp tip in the mandibular arch will be posterior and
inferior to its position in centric occlusion. On initial contact in centric relation
the mandible is deflected upward and forward and produces a slide from centric
relation to centric occlusion. In the sagittal plane the slide in centric has a
vertical (rn in Figure 10-18) component as well as a horizontal component (1).
With the premature contact removed and all interferences to a smooth gliding
movement from centric relation to centric occlusion removed, there is then
present "freedom in centric." When there is freedom in centric a supporting
cusp can freely move from centric relation to centric occlusion without inter-
ference.

P
(‘ lane o\f occlusion

— .
Compensating curve I t \ { \Q

Horizontal reference plane

a - inclination of condylar guidance
b - inclination of plane of occlusion
¢ - inclination of incisal guidance
Figure 10-18. Relationship of centric relation to centric occlusion. (See text.)

Working and Balancing from Centric Relation

1. With the condylar elements unlocked, make right and left lateral movements
from centric relation, first observing the working side and then the balancing
side.

2. Do premature contacts act as interferences in both working and balancing? I f
so, what supporting cusps related to centric stops are involved?
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3. With No. 28 gauge green wax (or blue articulating paper or both) locate the
interference on the balancing side. Check the wax as well as the natural teeth.
Indicate location of balancing interferences.

Summary Analysis

1. What changes have to be made in the natural dentition (casts)?

2. What changes might then be anticipated in the waxing?
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Unit 10-Exercises

1. Unlock the condylar stops and raise the incisal guidance pin. Move the

upper member of the articulator so that there is a movement from centric
relation to centric occlusion. Repeat, using articulating paper. Observe the
direction of slide starting with centric relation and going to centric occlu-

sion.

Using the letters CRC indicate on Figure 10-19 where centric relation

contact now occurs without an occlusal adjustment.

Figure 10-19.

. The movement from centric relation to centric occlusion is called _

. Indicate on Figure 10-19 where CRC should be with the removal of the

premature contacts.

. In the natural dentition, what is meant by the concept of making centric

relation and centric occlusion "coincide"?

. Ifan occlusal adjustment were carried out, what would the vertical dimen-

sion at centric relation be?

. Ifthe incisal pin in contact with the incisal table establishes the vertical

dimension when the casts are mounted, after the occlusal interferences in

centric relation are removed, the incisal pin should be _

. Ifarestoration is waxed in centric occlusion on an articulator that cannot be

set for centric relation, what error will result?
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If a restoration is waxed on an articulator that does not allow lateral
movements, what errors may result?

If an occlusal adjustment is not done to eliminate premature contacts in
centric relation and balancing interferences, what problems may occur?

Unit 10 Test

The modified waxing technique used here is very similar to what has been
called the:

wax-added method
add on method
wax-to-wax method
Payne method

all of the above

PeoTp

The technique is principally useful for:

a. one-to-two teeth occlusion

b. cusp-to-fossa and cusp-to-marginal ridge occlusion
c. aand b

d. cusp to fossa occlusion

e a b, andd

What parts of the waxed tooth should make contact when the teeth are in
centric?

a. supporting cusp tips
b. centric stops on teeth opposing the centric stops

c. aandb
d. axial surfaces of maxillary molars
e. a b andd
. In balancing movement, which of the following should make contact?
a. buccal cusps of mandibular molars
b. lingual cusps of maxillary molars
c.aandb
d. no posterior teeth
e a b andd
The first wax to be added should be:

a. supporting cusp tips

b. nonsupporting cusp tips
c. centric stops in fossa

d. triangular ridges
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6. The lingual concavities of anterior maxillary teeth are determined by:

condylar inclination (mainly)
mandibular movement (only)
posterior guidance (molars)
tooth guidance (mainly)
none of the above

CeoTw

The following statements describe the functional criteriafor the mandibular
movements listed in questions 7-9.

no anterior tooth contacts

no posterior tooth contacts

either the canine or several teeth contact on the working side
no posterior tooth contacts on the balancing side

no posterior tooth contacts on the working side

oD

7. Balancing movement:

a b c d e

8. Working movement:

a b c d e

9. Protrusive movement:

a b c d e

10. Posterior centric stops:

1. are best located to be in the long axis of maxillary posterior teeth

2. are best located in the central fossa of maxillary posterior teeth

3. are best located on flat areas of restoration of mandibular posterior
teeth

4. may not be enlarged by grinding

5. may be enlarged by grinding

a 2and4

b. 1and 2

c. 1,2 3 and5
d 2 3,4 and5
e 1,2 3 4, and5

11. Inthe wax-added technique of waxing, that part of the wax instrument that is
heated first to pick up wax is:

. the tip of the blade

the middle of the blade
the shank of the blade
the full blade and shank
band c

©oooTw

12. After wax has been picked up on the instrument, the blade is returned to the
flame and:

the wax is flamed

the middle of the blade is heated
the shank is heated

the tip is heated

aandd

P20 Sw



WWW.HIGHDENT.IR
O 5510 9 Olludluis Hless
WAXING FUNCTIONAL OCCLUSION-1 179

13. When an instrument is heated at the middle of the blade that is parallel to
the table top and has wax in the middle of the blade, the wax will flow:

a

b.
C.
d.
e

toward the shank

toward the tip of the blade
aand b

toward the flame

a b, and d

14. Centric stops are sometimes referred to as centric cusps when related to
supporting cusps. Terms that are used for the maxillary buccal and the
mandibular lingual cusps are:

a
b.
C.
d

e

shear cusps
noncentric cusps
aandb

. supporting cusps

a, b, and d

15. The dusting powder used for checking occlusal relations is.

P20 T

zinc stearate

zinc carbonate
calcium carbonate
diatomaceous earth
none of the above
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Unit 11

Occlusal Splint
(Bite Plane)

An occlusal splint, or occlusal bite plane
splint, is an acrylic intraoral device used
for occlusal therapy. As discussed here and
elsewhere, an occlusal splint is used for a
number of reasons, including the control
of night grinding (bruxism). For this rea-
son such splints are often called night
guards. The most common name for the
devices used to control injury in a contact
sport is mouth guards; these are made of a
soft pliable material.

Although the pliable mouth guard” is
advocated for contact sports, it is not advo-
cated for the control of "night grinding.”
The term night guard should be replaced
by the term occlusal splint or occlusal bite
plane splint. Unfortunately, the term night
guard is entrenched in the language and
may be difficultto eradicate. Unlike "night
guard,” the term occlusal splint does not
describe a device used excl usively for the
treatment of nocturnal bruxism. Thus the
term occlusal splint is n10re universal than
night guard and describes an appliance
that also promotes occlusal stability and
may be used for purposes other than con-
trol of night grinding. The objective of this
unit isto describe the theoretical and prac-
tical aspects of an occlusal bite plane
splint.

INTRODUCTION: UNIT OBJECTIVES
AND READING

Several behavioral objectives are de-
sired for this unit. Some require that the

*One of the principal drawbacks of the mouth
guard is the use of sheets of material that have the
same thickness from the incisors to molars. This
induces grinding on molars where contact is made
first and aso causes torque on the joints. Wedge-
shaped sheets could solve the materia problem.

reading be done; this should take place
before study of this unit is begun.
A. Objectives

1. Be able to distinguish between an
occlusal splint and a "night guard."

2. Be able to name and discuss indica-
tions for treatment using an occlusal
splint.

3. Be able to discuss the major goal
behind the existing concepts of use
and design of occlusal splints.

4. Be able to discuss the principal re-
qu irements for minimizing disturb-
ances to the masticatory sy stem with
the use of an occlusal splint.

5. Be able to discuss the physical re-
guirements of an occlusal splint.

B. Reading

Koblel eski, W. C., Ill, and deBoever,

J.. Influence of occlusal splints on jaw

position and musculature in patients

with temporomandibular joint dysfunc-

tion. J. Prosthet. Dent. 33:321, 1974.

RATIONALE FOR OCCLUSAL
SPLINTS

Ideas on the design of an occlusal bite
plane splint vary from one school, clini-
cian, and author to the next. Depending
upon the rationale for its use, concepts
of a well-made splint range from appli-
ances made of soft resilient material to
metal, from a smooth hard surface to one
with maximum cusp indentation, and from
contacts on al the teeth to contacts on only
the anterior or posterior teeth. The reasons

- for using splints vary from splinting teeth

to moving teeth, from preventing or curing
bruxism to curing headaches, and from
preventing tooth abrasion or wear, to myo-
functional therapy.
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The common thread that connects the
different concepts of rationale and design
for an occlusal splint, regardless of its
name, is the idea of keeping the teeth
apart. How this goal is accomplished, and
what purpose it is to serve, are the' major
sources of differences in the design and
use of occlusal splints.

GOALS FOR SPLINT THERAPY

The major goal for the occlusal splint is
to isolate the contact relations ofthe teeth
from the masticatory system without in-
troducing disturbing influences related to
the presence of the splint itself. This goal
is purely hypothetical, for it is impossible
to isolate the contact relations entirely or
to introduce such a foreign object into the
mouth without producing disturbing in-
fluences. However, as a treatment goal, it
is quite practical to control temporoman-
dibular joint-muscle pain dysfunction re-
lated to disturbing contact relations of the
teeth by the use of a properly designed
occlusal splint. Without the goal, regard-
less of how hypothetical it may appear to
be, it is entirely impractical to design an
appliance that will successfully minimize
unfavorable contact relations and at the
same time have minimal disturbing feed-
back to the masticatory system.

Treatment Effectiveness

The treatment effectiveness of an occlu-
sal splint is related to how well the goal
has been met of isolating unfavorable oc-
clusal contact relations without interject-
ing new disturbing influences to the masti-
catory system. Assuming that the splint is
to be used (1) to treat functional tempo-
romandibular joint-muscle disturbances
or (2) to provide for proper registration of
centric relation for restorative purposes,
the goal of minimizing disturbing occlusal
contacts could be met by wiring the teeth
(jaws) together. However, this is not a
practical method, nor is it highly effective.
At least, the use of an acrylic splint be-
tween the contacting surfaces of the teeth
is practical and is very effective. The min-
imization of disturbing influences to the
masticatory system from the splint itselfis
the most difficult part of the goal to meet.

Minimizing Disturbing Influences
from Splints

The principal requirements for minimiz-
ing disturbing influences are (1) to provide
for freedom from interference to any
movement when the teeth are in contact
with the splint, (2) to allow for closure of
the mandible into a stable contact relation
without interference, (3) to allow for a
vertical dimension that can be adapted to
readily at a "rest position," (4) to allow for
lip seal if possible, (5) not to interfere with
swallowing, (6) not to interfere with speak-
ing, (7) not to interfere with the buccal
mucosa, and (8) to provide for the most
favorable esthetics under the circum-
stances.

THE OCCLUSAL BITE PLANE
SPLINT

The type of splint to be discussed is
shown in Figure 11-1. It fits all the occlu-
sal surfaces of the maxillary teeth and is
held in place by the acrylic fitting into
undercuts in the buccal interproximal den-
tal areas. It is made of heat-cured clear
acrylic. The occlusal splint has a smooth
surface, makes contact with the mandibu-
lar supporting cusps, and has cuspid guid-
ance. The cuspid guidance disoccludes
supporting cusp contact almost as soon as
lateral or protrusive mandibular move-
ments are made (Fig. 11-1B). The reason
for such disclusion is to eliminate as much
feedback as possible from contacts away
from the "splint centric." Eccentric con-
tacts on a splint can and do cause asyn-
chronous muscle activity and tend to ag-
gravate bruxism. Inasmuch as the treat-
ment of bruxism and temporomandibular
joint-muscle pain dysfunction is the pri-
mary function of the splint, then eccentric
interferences or contacts (especially bal-
ancing) or both are avoided in the occlusal
splint by use of cuspid-guided disclusion.

PHYSICAL REQUIREMENTS OF AN
OCCLUSAL SPLINT

The physical requirements of the occlu-
sal splint are (1) coverage of all the maxil-
lary teeth; (2) smooth, flat occlusal '‘contact
surfaces for &l mandibular supporting
cusps; (3) freedom in “centric”; (4) cuspid
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Figure 11-1.

Occlusal bite plane splint. A, complete coverage of maxillary arch; B, cuspid disclusion in

lateral; C, no balancing contacts; 0, no incisal contacts in protrusive.

guidance for protrusive and lateral move-
ments; (5) no incisal guidance; (6) occlusal
stability; (7) an economical material used
for construction that has moderate shock
from tooth impact and is easy to adjust; (8)
minimal contact vertical dimension; (9)
minimum bulk; and (10) esthetic accept-
ability. Some of these requirements have
higher priority than others and for a given
occlusal splint, compromises must be
made. Items numbered 1, 2, 3, 4, 5, and 6
are higher in priority than other items.

Coverage of Maxillary Teeth

The occlusal splint is placed on the
maxillary arch primarily because less bulk
is needed to maintain it there, it can be
retained better, and it makes a better ap-
pearance there. The splint can usually be
made with less horizontal overlap, espe-
cially in the anterior region, when it is
made on the maxillary arch. Often the

maxillary splint can be hidden behind the
upper lip, can be made thin enough to
allow normal or nearly normal speaking,
and can provide for alip seal. The exten-
sion of the splint onto the palatal gingiva
provides added strength against warpage,
and when interproximal tissues have been
lost with periodontal disease, phonetic
problems are minimized. A lower splint
may be required in an Angle Class |11 with
complete lingual version of the maxillary
teeth.

Smooth, Flat Contact Surfaces

A splint with a smooth, flat surface is in
distinct contrast to one.with cusp indenta-
tions, which may be a cause for "playing"
(with the rough areas) and in effect may
trigger bruxism. All surfaces where sup-
porting cusps make contact must be
smooth and flat, except the surface where
the cuspid makes contact. Here the surface
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plane changes from flat to inclined in order
to produce disclusion of al cusp contacts
other than the cuspid. Smoothness of non-
contact areas is also important because
patients tend to play with rough areas with
their tongue.

Freedom in "Centric"

The freedom in "centric" that is desired
is an area corresponding to both centric
relation and centric occlusion, but perhaps
more appropriately a comfort zone for the
"splint centric" at the time of relating the
mandible to the maxilla in mounting the
casts. In effect, it may not be possible to
obtain centric relation during functional
disturbances. Because the exact loca-
tion- vertical or horizontal- of "cen-
tric" (splint centric) is not known, a small
(.05 X 0.5 mm) flat area is provided for
freedom of contact before cuspid guidance
takes over. Furthermore, contacts on clo-
sure in swallowing vary with head position
and other factors. Thus precise closure to a
point does not occur. Interference to clo-
sure about "splint centric" is to be avoid-
ed.

As the temporomandibular joint-muscle
pain dysfunction abates, the mandible may
adjust its position and the splint surface
may have to be adjusted by grinding to
accommodate the new mandibular posi-
tion. Adjustment of the splint must be
made to accommodate mandibular move-
ment, New contact areas on the splint must
be flat, and freedom must be provided for
cusp movements, including movement by
the cuspid where the cuspid rise requires
special attention to freedom in splint cen-
tric.

Cuspid Guidance

In order to prevent protrusive and bal-
ancing interferences, a cuspid rise is
placed in the splint. Inthe normal arrange-
ment of teeth, cuspid disclusion in lateral
movement takes place between the distal
cusp ridge of the mandibular cuspid and
the mesial cusp ridge of the maxillary
cuspid. However, in protrusive excursions
of the mandible, the disclusion occurs be-
cause of contact between the mesial cusp
ridge (and buccal axial surface) of the man-
dibular first premolar and the distal cusp

ridge (and distal slope) of the triangular
ridge of the maxillary cuspid. This contact
relationship and disclusion of posterior
teeth by the cuspid does not mean that
simultaneous contact of the incisors may
not occur at the same time in protrusive. It
probably does occur solely on the incisors
in many instances in protrusive. However,
the function of the splint is to avoid all
protrusive and lateral contacts that could
act or have acted as occlusal interferences
or as a trigger for bruxism. On the splint,
protrusive as well as lateral disclusion
occurs on the mandibular cuspid.

No Incisal Guidance

Probably the most important deterrent
to the use of incisal guidance is the re-
sponse of the muscles to its presence and
the related tendency of patients to contin-
ue to grind their teeth when an incisal
guidance is present. Occlusal splints are
much more effective without incisal guid-
ance. Only when other influences that are
jeopardizing the effectiveness of the splint
outweigh the drawbacks of using incisal
guidance should incisal guidance be con-
sidered. As will be discussed later, an
increased vertical dimension due to the
splint is seldom a clinical problem, but
some incisal contact may be necessary to
avoid a gross exaggeration of the cuspid
guidance that would be required to com-
pletely eliminate the edge-to-edge type of
contact of the incisors.

Incisal guidance should be used only
when cuspid guidance would result in a
gross or disturbing increase in the vertical
dimension. This could be the case not only
with a deep impinging overbite but also
with an exaggerated curve of Spee. Under
such circumstances the incisal guidance
may be used in the late stages of cuspid
guidance to continue posterior disclusion.
However, the general rule is. Donat use
incisal guidance.

Itis easier to develop guidance solely on
the mandibular cuspid than for a whole"
range of incisal guidance areas. From a
clinical standpoint it is difficult with a
deep overbite to avoid "entrapment" of
the mandibular incisors behind an incisal
guidance. Also, as dysfunction subsides
and as mandibular repositioning occurs,
adjustment of the incisal guidance is far
more difficult than adjustment of a cuspid
guidance.
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Occlusal Stability

The term occlusal stability is used here
to mean several things. First, it refers to
freedom from any tendency the mandible
may have to move from aless well support-
ed position to a better supported position
on the splint. For example, when the man-
dible makes closure, most of the mandibu-
lar supporting cusp tips should make si-
multaneous contact with the splint; aside
from cuspid contact guidance on mandibu-
lar closure, there should not be premature
contacts by one or more supporting cusp
tips to produce a slide into a more stable
position of multiple contacts.

Second, the term occlusal stability refers
to an absence of drifting, shifting, extrud-
ing or other movement of the teeth related
to the design of the splint. For example,
failure to provide for adequate centric
stops will lead to extrusion of the teeth and
development of interferences. Some
splints (viz., Sved) have no posterior con-
tacts and should be used only for short
periods of time because posterior teeth
tend to extrude.

Third the term refers to an absence of
"rocking" when the supporting cusps
make contact with the splint on mandibu-
lar closure. When fully seated, the splint
should not "rock" when pressure is ap-
plied a any point on its surface. The
absence of rock is a function of adequate
seating of the device; it is not dependent
except indirectly on retention from under-
cuts. Retention from undercuts is primar-
ily for the purpose of guarding against
dislodgement by suction and gravity.

Fourth, occlusal stability means that the
device will not cause orthodontic move-
ment of the teeth. For example, there
should be no lingual or labial pressure on
the maxillary central incisors when the
splint is being worn. Also, centric stops
should not be placed on inclined planes or
axial surfaces of supporting cusp tips.

Fifth the term is used to mean a rela-
tionship between the components of the
masticatory system that is conducive to
homeostasis of the system.

Splint Material

The perfect material for an occlusal
splint has not been found, but heat-cured
clear acrylic is the best matenal available

at this time. Patients with bruxism will
"chew up" a soft material and in the proc-
ess will not get the hoped-for relief from
dysfunctional disturbances. Metal appli-
ances, especially those made of chrome
cobalt are extremely difficult to adjust as
mandibular repositioning occurs. In addi-
tion the shock related to occlusal contacts
is not deadened with metal as it is with
acrylic, Soreness of individual teeth is
much more likely to occur with high spots
on metal devices than on acrylic. The
metal occlusal splint is not feasible to
adjust initially in the presence of tem-
poromandibular joint dysfunction and is
much more expensive to make than is the
acrylic. The advantages of the metal splint
are mostly dimensional - it can be made
thinner than the occlusal splint made of
acrylic and will not distort as easily as a
plastic splint.

Contact Vertical Dimension

There is no available scientific evidence
for producing an occlusal splint with a
specific contact vertical dimension. How-
ever, clinical experience suggests that thi's
dimension should be kept at a minimum,
but consistent with other requirements. A
splint that has a large anterior dimension
interferes with lip seal, makes speaking
difficult, often causes excessive salivation,
and is esthetically unacceptable to most
patients. Such a splint may also interfere
with sleep.

A reasonable encroachment on the
freeway space may be adapted to quite
readily on a temporary basis by some pa-
tients; others cannot adjust. The failure to
adjust may be seen as failure to wear the
splint, failure to obtain relief of temporo-
mandibular joint-muscle pain dysfunc-
tion, and an aggravation of symptoms and
abnormal muscle patterns, especially in
swallowing. If a patient with a splint has
difficulty in swallowing, this is because
the vertical dimension of the splint is too
great or the splintis too bulky, or both, and
there is unacceptable encroachment on
the tongue space.

A patient who is a "tongue thruster," or
has an anterior open bite or both problems,
may fal to adapt readily to an encroach-
ment on the tongue space. The superim-
posed muscle activity related to such adap-
tation may aggravate an already existing
hypertonicity of the masticatory muscles.
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Several factors determine contact verti-
cal dimension. The anterior thickness of
the splint is determined mostly by the
minimum thickness of the splint at the
most distal supporting cusp contact. It may
also be determined by other factors such as
the amount of freedom in centric desired,
curve of Spee, malposed teeth, condylar
guidance, and the amount of grinding that
might be expected on the splint. These
factors will be considered in more detail
under the heading Biomechanics of an
Occlusal Splint.

The vertical dimension should not be at
the point of a click or trip in ajoint. It
should not be so great as to interfere with
swallowing or sleeping.

The acrylic should not be less than 1 mm
in thickness over al areas of functional
contact with supporting cusps. It may be
less than a millimeter over nonsupporting
cusps and over the gingival tissue.

USE AND MAINTENANCE OF THE
OCCLUSAL SPLINT

The manifold uses of the occlusal splint
will not be discussed at thistime, but afew
concepts about their use will be presented
as an introduction to the reasons for fabri-
cating an occlusal splint. The occlusal
splint is used for the treatment of tem-
poromandibular joint-muscle pain dys
function, as a diagnostic device to rule out
or verify occlusion as a cause of obscure
pain or symptoms of unknown origin, and
as an aid in registering centric relation for
restorative purposes. The exact details of
these uses have been discussed else
where.

Of interest at this time is the question of
when to use a splint- before or after an
occlusal adjustment or even in relation to
an adjustment, Usually the splint is made
and used before the occlusal adjustment in
cases in which the adjustment cannot be
done adequately because of an inability to
obtain centric relation or when the patient
has a long history of prior treatments and
adjustments that have been inadequate. As
soon as practical after completion of splint
therapy o during therapy if necessary, the
occlusal adjustment is done. After the ad-
justment the patient mayor may not have
to use the splint periodically.

Inasmuch as bruxism may be initiated
by psychic as well as local occlusal factors,
the recurrence of bruxism and related tem-

poromandibular joint symptoms may ac-
company new bouts of psychic stress.
Under such conditions, and even though
an adjustment has been done, a patient
may need to use the splint periodically,
provided that the splint still fits after not
having been used for a time. Acrylic
splints should be stored in water or at 100
per cent humidity.

In order to register the relationship of
the mandible to the maxilla to carry out
restorative treatment, it may be necessary
to have the patient wear a splint for a
period of time. This is so that the occlusal
adjustment can be done correctly; other-
wise the adjustment would be impossible
because of muscle hypertonicity. After the
splint is used, the occlusion can be adjust-
ed more effectively and then the relation-
ship of the mandible to the hinge axis may
be registered adequately so that the re-
storative procedures can be done correctly
on an articulator.

BIOMECHANICS OF AN OCCLUSAL
SPLINT

An occlusal 'splint is a mechanical de-
vice that has several influences on the
masticatory system. The biological effects
are mediated by the mechanics of the
action of the splint. The effects may be
related to physiological, anatomical, psy-
chological, and physical factors that are
direct and indirect responses to the pres-
ence of the splint. The el ements of these
responses are largely interpretations by
the clinician of the effects that the splint
has on a patient's symptoms and the pa-
tient's perception of the nature of the
changes that mayor may not have oc-
curred. In any case, the splint is expected
to be comfortable, unobtrusive, and ac-
ceptable to the patient as treatment modal -
ity. It is also expected that unhindered
mandibular movement and tooth contact
with the splint will occur or the splint will
not be effective, and may even cause or
aggravate dysfunction. The biomechanical
factors in the design of a splint to be
considered at this time include vertical
dimension, cuspid guidance, and periph-
eral contours.

Vertical Dimension

The determination of vertical dimension
of the splint should not be done without
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considering the patient. Although they
will not be discussed here, certain charac-
teristics of the patient can be used to
modify conclusions about vertical dimen-
sion. Lip sed, freeway space, swallowing
and sleeping habits, speaking, and psycho-
logica aspects may all be important. How-
ever, a this time the general principle
outlined previously will be used: Keep the
vertical dimension as minimal as might be
consistent with a smooth, fiat surface and
with other requirementsaf an interference-
fr ee device.

The basic idea of the splint is to isolate
the disturbing presence of the occlusion.
Do not substitute one set of disturbing
influences for another- that is, do not

design a splint with occlusal interferences
such as one with rough areas for the pa-
tient to “play with" with the teeth. The
determination of vertical dimension is
controlled from a mechanical standpoint at
the most distal mandibular molar. The
anterior opening would be greater with a
flat, straight buccal lingual splint plane
(Fig. 11-2A,B) than with a recessed plane
(Fig. 11-2C). Although the design in Fig-
ure 11-2A is preferred, use of that shown
in Figure 11-2B may be required because
of lingual tipping, and it may be necessary
to use that design shown in Figure 11-2C
because of avery small vertical dimension
required for speaking problems.

The extent to which the contact plane

J

Figure 11-2.

Occlusal bite plane splint. A, contacts on both buccal and lingual cusps if a balancing

interference does not result; B, contacts only on buccal cusps with lingual tipping of posterior teeth; C,
recessed contacts where vertical dimension is critical for speaking.
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A Centric B Lateral

C Protrusive

Figure 11-3. Cuspid rise on splint. A, position of cuspid rise in centric; B, position for lateral movements;

f(:, posli_tion in protrusive. Recessed area for cuspid in centric occlusion depends on vertical dimension desired
or splint.

lllustration continued on opposite page
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Figure 11-3. Continued.

0, lateral cuspid guidance should be on the distal cusp ridge (LMC) and pro-

trusive guidance on the mesial cusp bridge of the mandibular cuspid (PMC).

can be recessed depends on physica as
well as physiological factors. There must
be sufficient clearance (distance) for the
cusps to avoid contact in "centric" as well
as in various excursions. There must be
room for freedom in centric, not only on
the posterior teeth but also at the cuspid
guidance area and at the incisor area.
Vertical dimension is often a compro-
mise between cuspid rise height and the
need to avoid balancing interferences (and

contacts) and protrusive contacts caused
by third molars and an exaggerated curve
of Spee.

Cuspid Guidance

Cuspid guidance must be considered in
lateral, lateral protrusive, and protrusive
movements from "splint centric" outward
to near the border of the splint. The border

Figure 11-4.
B, transition from FC to cuspid rise is smooth and continuous.

Freedom in splint centric. A, freedom in splint centric (FC) between arrows; RC, cuspid rise.
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movement for the splint should not be
farther than that which exists for end-to-
end occlusion without the splint. The
mandibular cuspid provides the disclusion
in protrusive, not the bicuspid (Fig. 11-3).
For a cuspid bruxing habit, this change in
position is often critical in muscle func-
tion. The height of the cuspid guidance in
the end-to-end position (border position)
shoul djust be sufficient to provide posteri-
or disclusion and, within reason, anterior
disclusion. The height should be slightly
greater in the waxed splint to allow for
adjustment and polishing of the acrylic.
Use. The principal use of cuspid guid-
ance is to control balancing side contacts
in lateral movements and posterior con-
tacts in protrusive movements. An aggra-
vated curve of Spee, balancing inter-
ferences, and a deep vertical overlap all
require an increased vertical dimension of
the splint. The absence of cuspid guidance
contributes to continual bruxism. Signifi-
cant to the success of splint therapy is the
correct lateral placement of the cuspid
rise. Its placement must take into account
any lateral slide that is present in centric.
Freedom in Centric. Freedom in cen-
tric must be provided at the point of con-
tact of the mandibular cuspid on the splint.
Freedom in centric should be 0.5 x 0.5
mm. Such an area (Fig. 11-4) is difficult to
produce in wax without using an articula-
tor with an incisal pin and table designed
to provide the freedom required. Even
though such an articulator is used when
the splint is placed in the mouth, adjust-
ment to freedom in centric is necessary.
Pattern of Movements. When the sur-
face of a waxed splint is dusted with zinc
stearate and the cuspid moved into protru-
sive and straight lateral movements with
an incisal guide being used, there should
be a pattern shown that demonstrates the
paths made by the cuspid. The preferred
path pattern should be a V (see Figure
11-5), but this goal is not always attainable
because of the position of the lateral inci-
sor. Ineffect, in protrusive the mesial cusp
ridge or cusp tip or both should be making
primary contact with the splint (hence the
V pattern) rather than with the axial sur-
face of the cusp ridge and cusp tip. The
principle of stability involved here is that
points (cusp tips) and lines (cusp ridges)
are less deflecting and unstable than two

inclined planes (axial surfaces of cuspid
against the inclined plane of the cuspid
guidance of the splint).

Form of Cuspid Guidance. The form or
height of the cuspid guidance will to some
extent be determined by the occlusal
plane and the vertical dimension. For a
deep overbite (vertical overlap) the cuspid
rise may start below the surface of the
posterior part of the splint, i.e., contacts for
posterior teeth. Less vertical overlap could
result in a greater vertical dimension of the
cuspid rise above the posterior part of the
splint. A general principle is: Use cuspid
height principally to disclude posterior
contacts in protrusive and lateral moue-
merits, and use splint vertical dimension
to control the curve of Spee and vertical
overlap. The greater the vertical overlap
and curve of Spee (less radius), the greater
the vertical dimension for the splint and
cuspid rise.

Position of Cuspid Guidance. The pos-
ition (anteroposterior and lateral) of cuspid
guidance is one of the most important
aspects of splint design. The general prin-
ciple to be followed is: Place the cuspid
rise so that in swallowing and on opening
and closing, the mandible does not have to
adjust laterally to avoid a cuspid rise.
Rule: Do not prevent the mandible from
moving to a position of least condylar
movement.

Although cuspid guidance is used to
cause disclusion in all movements from
centric to avoid balancing contacts, poste-
rior contacts, and incisal guidance, such
guidance should be unobtrusive. It should
not guide to pain or dysfunction, but to the
point of minimum movement on the side
of pain. It should allow the mandible to
close into a stable position most efficiently
and effortlessly at any time. It should not
force the mandible into a retruded or
retruded-lateral position. For example, a
painful temporomandibular joint-muscle
dysfunction on the left side often results in
a limitation of movement of thatjoint. The
position of the cuspid guidance should not
prevent such limitation- it should not
cause condylar shifting to avoid the cuspid
rise and in effect prevent the condyle from
functioning in a position of minimum
movement on the left side.

The position of the cuspid guidance, as
well as the vertica dimension of the
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Figure 11-5.

Cuspid rise-movement paths. Incisor contact area (A); freedom in centric (8); posterior

contacts (C); lateral (L) protrusive (P) area of contact is continuous (E).

splint, may require changing during splint
therapy. Changes in temporomandibular
joint muscle function can produce dif-
ferential alterations in vertical dimension
(side-to-side, anterior, posterior) as well as
lateral and rotational movements. Small
changes in yaw, pitch, and roll of the
mandible may be very significant.

Protrusive Guidance

There are two other major elements to
be considered in the protrusive guidance:
the curve of Spee and freedom of incisal
guidance. Assuming the incisal inclination
to be constant, the less the horizontal over-
lap, the more acute the angle of the cuspid
rise must be to preventincisal contact with
the splint. At a point of putting most, if not
all, of the guidance on axial surfaces of the
mandibular cuspid, and a the point of
having an inclination of the incisal guide
table greater than 60°, a greater opening of
the vertical should be considered to avoid
problems connected with cuspid entrap-
ment. Figure 11-6 shows failure to provide
freedom in centric and an entrapment of
the cuspid on an inclined plane.

As the mandible is moved into a protru-
sive position, the cuspid guidance should
take over the guidance beyond the area of
freedom in centric (Fig. 11-7B,C), and
there should be no contact with the an-
terior part of the splint (Fig. 11-7D). When
there is hardly any vertical overlap,
beyond freedom in centric contact (FC),
the splint should fall away rapidly to avoid
any incisal contact or guidance (Fig. 11-
8).

In those patients in whom there are no
natural teeth that may be used for cuspid
guidance (missing teeth, loose teeth, sore
teeth), it may be appropriate to use incisal
guidance rather than open the vertical to

an end-to-end relation. Each case must be
evaluated clinically for the appropriate
method.

Borders of the Splint

Using the principle of cuspid guidance
in lateral and protrusive positions, the
splint material should not extend more
than about 1 mm beyond the surface of the
maxillary teeth that are being covered. For
example, the facial edge of the splint
should follow the contours of the cusp tip
(Fig. 11-9). It should not extend outward,
have a sharp edge, or present a bulky
profile to the buccal and labial mucosa.

The contour on the palatal side should
follow closely the anatomical contours of
the gingiva. There should be no impinge-
ment on the free gingival margin.

The palatal edge should blend in with
the rugae and taper into the distal maxil-
lary molar soon after the second premolar
or first molar. The edge of the splint
should not cross rugae. The thickness of
the splint adjacent to the second molars
and behind the incisors should be mini-
mal. If necessary, stainless steel wire may
be used to provide added strength to the
acrylic.

Occlusal Plane

For expediency the various problems
encountered in the design of an occlusal
splint have been related to four types of
occlusal relations. The classification (Fig.
11-10) is not considered to be exhaustive,
analytical or critical, but merely aframe of
reference about which to discuss the de-
sign of splints. Anyone of the types may
be made more complex by individual vari-
ations in the position of the teeth. The



WWW.HIGHDENT.IR
O 50158 9 Oljlusluss Hlod
192 OCCLUSAL SPLINT

INCORRECT CUSPID RISE

\

(s

Figure 11-6. Incorrect cuspid rise. A, centric stop on incline plane, no freedom in splint centric, unstable
position; 8, C, cuspid entrapment with guidance on axial surface.
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D Protrusive

Figure 11-7. Protrusive guidance. A, centric occlusion; B, splint centric relation contact; C, splint centric
on tapping; 0, cuspid disclusion, no incisal guidance.

1 1

Figure 11-8. Absence of incisal guidance. FC, freedom in splint centric; CG, zone of cuspid guidance;
arrow indicates disclusion by cuspid.
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Figure 11-9. Border of splint. Border
of splint should be rounded and extend
well beyond the tip of the cusp. Correct
contour is indicated by arrow.

Figure 11-10. Occlusal plane. Types of occlusal
plane and effect on splint design.A, type |, 8, type Il,
e, type I, 0, type IV.
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broken line is the contact areafor the sup-
porting cusps of the mandibular teeth. The
position of the maxillary central incisor
may be moved anteriorly or posteriorly to
describe the degree of horizontal overlap.

The occlusal plane of Type | splint is
virtually:straight with no significant over-
lap of the incisors (Fig. I1-IOA). The verti-
cal dimension is determined principally
by the cusp height-fossa depth of the dis-
tal molar. Ifan attempt is made to make the
buccolingual plane flat, there may be
excessive height of the cuspid guidance
and of the splint at the first mandibular
premolar supporting cusps. Even when
the curve of Wilson is not excessive and
the condylar guidance reasonable (20° to
30°). the thickness of the splint and height
of the cuspid may be excessive in Type |
cases. In effect, the use of the flat buccal-
lingual plane is sometimes not possible in
Type | cases and the centric stop must be
placed below the height of the buccal and
lingual cusps, as shown in Figure 11-2C.

The occlusal plane of Type Il (Fig. 11-
IOB) is characterized by a moderate verti-
cal overlap of the incisors; the mandibular
cuspids and incisors are above the occlusal
plane of the molars and premolars, and
there is only a slight curve of Spee. The
vertical overlap tends to mask the thick-
ness of the splint. It is not possible to have
the cusp tips of the mandibular teeth oc-
clude on the same plane. The fact that the
heights of the incisors and the cuspid are
essentially the same allows the lateral cus-
pid guidance to be less than in Type I
cases, but requires a greater protrusive
cuspid guidance to prevent incisal contact
in protrusive and lateral protrusive. Unless
the curve of Spee is exaggerated at the
second molar, the buccal lingual plane is
usually flat in Type Il cases. The most
difficult problem with a Type Il case is
usually the prevention of incisal contact in
protrusive without having an excessive
cuspid guidance.

The occlusal plane of Type IIl (Fig.
11-10C) is characterized by the high posi-
tion of the mandibular cuspid. Although
the depth of the cuspid stop into the splint
is great, the relationship of the incisors
allows for a cuspid guidance with mini-
mum height above the level of the posteri-
or occlusal plane. Even with a sharp curve
of Spee at the molar, the thickness of the
splint may be minimized.

The main characteristic of the Type IV

occlusal plane (Fig. 11-10D) is the exten-
sive vertical overlap and low position of
the mandibular cuspid. The posterior ver-
tical should not be raised to prevent incisal
contact or guidance- that is, raised
beyond the minimal buccal lingual flat
plane. In a Type IV occlusa plane it is
difficult to prevent the cuspid guidance
from being quite high in avoiding incisal
contact or guidance. In the event there is
also an exaggerated curve of Spee at the
distal mandibular molar, the vertical di-
mension may have to be increased at the
molar. This increase would necessitate a
thicker splint.

Vertical Dimension and Cuspid
Guidance

Contact vertical dimension and the
height of cuspid guidance present both
physiologic and esthetic problems. In
most instances both the vertical dimension
and the height of the cuspid guidance
should be minimal. However, in some
instances, especially in deep overbite and
a suspected loss of vertical dimension, the
vertical dimension of the splint may work
best at 6 to 7 mm. A patient who bruxes on
a cuspid may find the cuspid rise in the
same attractive position to continue brux-
ing. Both vertical and lateral positioning
should be set to avoid such a position.

MOUNTING CASTS

The mandibular cast that is to be used in
the fabrication of a splint may be mounted
in three ways: (1) centric relation, (2) cen-
tric occlusion, and (3) in an open vertica
approximating the vertical dimension to
be used for the splint. The method to be
used depends on several factors.

Note: "It is possible to fabricate a splint
on a single unmounted maxillary cast.
However, the use of quick-cure acrylic and
extensive intraoral adjustment is not rec-
ommended except for emergencies.

Methods of Mounting the Mandibular
Cast

Centric Relation. The mandibular cast
should be mounted in centric relation in
all cases if possible inasmuch as vertical
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dimension is increased significantly for
the splint on the articulator. However, in
the presence of temporomandibular joint-
muscle pain dysfunction, obtaining a cor-
rect centric relation registration is often
practically impossible.

The maxillary cast should be keyed and
painted with a separating medium if a split
cast technique isto be used. The split cast
method has limited value for mounting in
centric occlusion or open vertical.

Centric Occlusion. The mandibular
cast may be mounted in centric occlusion
if (1) there is a small discrepancy between
centric relation and centric occlusion, (2)
there is no significant lateral deviation of
the mandible on opening and closing, and
(3) there is no significant lateral slide in
centric.

Open Vertical. The mandibular cast is
mounted at an open vertical if there is a
major discrepancy between centric rela-
tion and centric occlusion, a significant
lateral slide in centric (>0.5 mm), and a
significant lateral deviation of the mancli-
ble on opening and closing (2.0 mm at 3 to
4 mm vertical). The method is very useful
for setting the vertical dimension of the
splint to avoid having the thickness of the
splint a a point of clicking and tripping of
the joint. It is also useful in setting the
vertical dimension outside or inside the
point of pain brought on by open and
closing movements and clenching. The
open vertical registration is very useful
with both centric relation and centric oc-
clusion registration in setting the position
of the cuspid rise when thereisasignificant
lateral deviation of the mandible and later-
a slide in centric. This aspect has been

In most in-

Figure 11-11. Setting articulator.
stances the degree of opening (vertical) can be set
with a card between the posterior teeth.

discussed under the placement of the cus-
pid guidance.

PREPARATION FOR WAXING
SPLINT

The objective of this section is to pro-
vide an initial experience in the design
and waxing of an occlusal bite plane splint.
The principles for the design of a splint
have already been outlined. The initial
step in waxing the splint is the setting of
the articulator for the correct vertical di-
mension in centric as well as in lateral ex-
cursions.

Setting the Articulator

Set the incisal table, incisal pin, offset
pin, and the FC pin to provide a minimum
of 0.02" freedom in centric. Move the
upper member into protrusive for slight
contact of the anterior teeth. Customize
the incisal table if necessary to obtain
sufficient guidance when the table is a-
ready set at a maximum.

The condylar guidance (C.G.) is set to be
reasonably parallel with the occlusal plane
(C.G. > 0.

Set the lateral wings for slight clearance
of the cuspids in lateral movements from
both centric relation and centric occlusion.
Make certain that the cuspids make only
light contact in lateral excursions. In pro-
trusive, the maxillary cuspid may make
light contact with the mandibular first pre-
mol ar.

At this time, the vertical dimension is
increased to the thickness desired for the
splint. A simple method is to increase the
setting of the offset pin to the point at
which an index card can be placed between
opposing molars (Fig. 11-11). The separa-
tion between the cuspids also has to be
considered. Inlateral the separation should
be equal to one thickness of base plate wax
between the cuspids. Ifnecessary, increase
the angulation of the lateral wings to pre-
vent the balancing side from making con-
tact when one thickness of base plate wax
is present on the occlusal surfaces.

Outline of Coverage

Mark the outline of the splint on the
maxillary cast (Fig. 11-12). The extent of
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Figure 11-12.

Outlining splint coverage. A, splint should extend 2-3 mm cervically from the incisal edges;

B, palatal margins extend to attached gingiva. Margins on distal molars should extend above height of contour

on the buccal surfaces.

the splint on the palatal side is determined
by the thickness of the gingival margin and
the bony contours. The splint should just
bridge the free gingival margin and the
unattached gingiva, and it should reach
the edge of the attached gingiva. Keep the
outline just above the height of contour on
the facial surfaces of the molar teeth and
toward the incisal edges on the incisor
teeth.

Block Out Undercuts

Using a thin mix of stone, paint the
lingual interproximal areas to block out
undercuts (Fig. 11-13). Where deep devel -
opmental grooves occur, these should be
filled with stone also. If such grooves are
not filled, when the wax is replaced with
acrylic the splint will not be seated cor-
rectly on the teeth in the mouth. Most
interproximal undercuts on the facial side
should be left for retention. All embrasure
areas should be filled. Retention is ob-
tained on the facial surfaces, principally
from cuspid to molar teeth, not from inci-
sor interproximal areas. The incisive papil-
la should be blocked out for relief.

WAXING THE SPLINT

Lock the condylar elements into posi-
tion. Observe the opening between the
anterior teeth and between the posterior
teeth. Usually more base plate wax is re-
quired in the anterior region than in the
posterior area. Using hot water in abow! or
a Bunsen burner, heat two folded layers of

hard pink base plate wax cut to about 1%
inches wide, and mold into a U shape on
the maxillary arch cast (Fig. 11-14A). Con-
tinue to heat the wax with atorch, lamp, or
burner as the wax is adapted to the occlu-
sal and facial surfaces. Trim excess wax
outside the pencil mark outline made pre-
viously on the maxillary cast. Do most of
the trimming while the wax is still heated.
Tack peripheral wax to outline the form of
the cast with a No. 7 spatula.

Figure 11-13.

Blocking out undercuts. All un-
dercuts on palatal side and embrasures should be
blocked out with stone. Also deep developmental
grooves must be eliminated. Do not block out inter-
proximal areas on buccal surfaces.
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Figure 11-14. Waxing the splint. A, two heated layers of base plate wax are adapted to occlusal surfaces;

B, articulator is closed until contact of incisal pin.

Occlusal Surface

Heat the occlusal surfaces as in Figure
11-14A and close the articulator until the
incisal pinisin contact with the table (Fig.
11-14B). Make sure that mandibular an-
terior teeth contact on the wax. If no con-
tact is made (Fig. 11-15), trim some of the
wax in the posterior area and reheat. Close
until all contacts are present. Repeat as

Indentations

Figure 11-15. Waxing the splint.
should also be present in the area of the incisors;
therefore more wax must be added in this area.

often as necessary. When all contacts are
present in the wax, trim excess wax and
mark contacts with articulating paper (Fig.
11-16). Heat the occlusal surfaces evenly
and cut away the excess wax using the
marks made by the articulating paper as a
guide.

It is not necessary for mandibular lin-
gual cusps to contact the wax in splint
centric (Fig. 11-17). However, additional
wax may be needed to have centric stops
in the anterior region.

Compare the curvature of the wax be-
tween the right and | eft sides at the second
molar. The cuspid rise may have to be
greater on one side than the other to avoid
protrusive or balancing interferences or
both. The final shape of the splint lingual
to the supporting cusp will depend upon
the cuspid rise to be developed for lateral
movements. The mandibular buccal cusps
should all make contact when there is no
unusual cusp height present, and when
there is no intrusion or extrusion and/or
mesial distal tipping of the teeth.

Facial Surface

Trim the excess wax from the facial
surfaces. The wax should be trimmed to
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Figure 11-16. Waxing the splint. A, use of articu-
lating paper to mark centric stops; B, trim wax to
level of articulating paper marks; C, anterior and
posterior marks should be present.
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Figure 11-17.
are not necessary on the lingual cusps.

Waxing splint. Occlusal contacts

the outline made in pencil or slightly
beyond to allow for trimming and polish-
ing of the acrylic after processing.

Seal the opening (Fig. 11-18A) between
the wax and the cast with a waxing in-
strument (Fig. 11-18B). The interproximal
area shown by the arrow in Figure 11-18A
is partially filled with stone except when
retention is to be obtained. In some in-
stances the whole interproximal must be
filled with wax in order to obtain retention,
especially when the gingivafills the inter-
proximal area, as with children and young
adults. Retention may be lost easily if
trimming and polishing of the splint are
not carefully done.

Cuspid Guidance
With the casts in centric occlusion mark

the wax (Fig. 11-19A) to indicate the posi-
tion in which the cuspid guidance will be

placed. Make the line to include lateral a
well as protrusive movements. Remembe
that protrusive guidance should be madi
on the mesial cusp ridge of the mandibula
cuspid (not the first bicuspid) and not ol
the axial surface of the mandibular cuspid
The proper placement of the anterior guid
ance in relation to the position of the
lateral incisor is essential.

To begin cuspid guidance place a smal
amount of medium-hard inlay wax or Slay
cris wax (Fig. 11-19B) at the periphery o
the line that has been drawn on the wax
The wax must be developed so that latera
and al protrusive movements will be
guided by the "cuspid rise" so that there
are no posterior contacts in protrusive anc
balancing. If the mounting of the mandib-
ular cast was done by the open vertical
method because of a lateral slide in cen-
tric, one cuspid rise is placed more later-
ally than if the cast were mounted in con
tric occlusion.

Dust the wax surfaces with zinc stearate
(Fig. 11-20A). Ifinlay wax is used, softer
the surface of the cuspid guidance witl
heat first before making excursion move
ments on the articulator,

Move the upper member of the articula
tor into straight protrusive and straigh
lateral positions and observe for posterio
contacts (Fig. 11-20B). Observe the mark
on the cuspid rise (Fig. 11-20C) in relatior
to the "occlusal interference" involviru
posterior teeth. If necessary adjust the lat
eral wings of the incisal table and adc
sufficient wax to the cuspid rise to avoic
interferences that may be present.

Often overlooked are the marks made o1
the wax due to an inadequate cuspid rise
especially those made very close to the

Figure 11-18.

Waxing splint. A, Interproximal areas (arrow) on buccal are used for retention and should
be filled with wax as in B. Some areas may be blocked out to control excess retentive areas.
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Figure 11-19. Waxing cuspid guidance. A, mark area of guidance adjacent to cuspid. Outline should
provide for lateral and protrusive disclusion; B, add inlay wax to begin cuspid guidance.

Figure 11-20. Waxing cuspid guidance. A,
dusting cuspid guidance with zinc stearate; B,
disclusion by guidance; C, protrusive and lateral
guidance paths.
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A_
Figure 11-21.

Waxing splint. A, unwanted "drag" marks in protrusive ; B, unwanted "drag" marks in

balancing. Whole surface needs to be flattened and smoothed.

centric stops (Fig. 11-2IA,B). There
should be no ploughing of the wax in
protrusive movements even close to cen-
tric stops (Fig. 11-2IA) nor in the balanc-
ing path (Fig. 11-21B).

There should be about 0.5 mm freedom
in centric developed around the centric
stops and around the cuspid contacts in
centric. In Figure 11-22 the cuspid guid-
ance has been dusted, then centric stops
marked with articulating paper. Note the
flat area between the centric stop and the
elevation of the cuspid guidance. The
movement pattern for all movements from
centric occlusion is shown in Figure 11-
22B. The flat areaisfor freedom in centric.

Figure 11-22. Waxing cuspid guidance. A, de-
velopment of "V" pattern in lateral and protrusive =
movements; B, filling in of "fan" for all protrusive,
lateral, and lateral protrusive movements.

Completion of Waxing

After waxing has been completed, dust
all surfaces and make all protrusive, lateral
movements. There should be no anterior
or posterior contacts in lateral or protru-
sive movements. The cuspid guidance
should be just sufficient to avoid posterior
and incisor contacts and to allow for some
remova (very minimal) of acrylic when
the splint is finally smoothed and the
acrylic splint is polished (Fig. 11-23).

Summary of Requirements. There
should be freedom in centric and continu-
ous contact with the cuspid guidance in
lateral and lateral protrusive movements
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Figure 11-23.

(Fig. 11-24). The more pronounced are the
balancing side contacts and curve of Spee,
the greater must be the thickness of the
splint or the height of the cuspid rise or
both. Minimize axial surface guidance. As
ispossible, guidance should occur between
the tip of the cusp and the cusp ridge;
however, the degree of balancing and pro-
trusive interferences will alter this possi-
bility. In effect, it may be necessary to
guide on axial surfaces in lateral and pro-
trusive movements because of an exag-
gerated curve of Spec or balancing side
contact. The general principle is. The
greater the cuspid rise required, the more
the axial surfacewill be needed to provide
disclusion in lateral and lateral protru-
sive. Thus the thickness of the splint (its
vertical dimension) and the height of the
cuspid rise must be considered in the
design of the splint to avoid excessive
guidance (entrapment of mandibular

Figure 11-24. Waxing splint. Cuspid rise with
ideal "fan" shape on hard inlay wax.

F{URIREERR I
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B

Waxing splint. A, cuspid disclusion in working; B, posterior discl usion.

movement) on the axial surface of the
mandibular cuspid. A general principle:
Increase the thickness of the splint rather
than cuspid guidance height for temporo-
mandibular joint-muscle pain dysfunc-
tion; increase the height of cuspid guid-
ance and reduce thethickness ofthe splint
for bruxism.

PROCESSING

The maxillary cast with the wax splintis
removed and processed in clear acrylic,
When a splint is returned from a commer-
cial laboratory, it may not be removed from
the cast on which it was processed unless
there were instructions otherwise. In our
experience, the processed splint should be
removed from the cast but the inner (tooth)
surface should not be polished. Final ad-
justment and polishing of the splint should
be left to the dentist. Occlusal stops and
retention are easily lost with polishing.

The splint should be returned from the
laboratory in aplastic bag containing water
to which a small amount of preservative or
detergent has been added.

The use of a split cast mounting may be
of value if the mandibular cast has been
mounted in centric relation.

INSERTION AND INITIAL
ADJUSTMENT OF SPLINT

The processed splint should not be fit-
ted onto aduplicate cast. It will not "snap"
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onto the teeth unless al major lingual
undercuts were blocked out before wax-
ing. On the other hand, it will rock in the
mouth if buccal undercuts were blocked
out or retention was removed in polishing.
Because of the horseshoe design of the
splint and dimensional changes in the
acrylic after removal from the cast, the
insertion of the splint may be difficult if
careful attention was not paid to the block-
ing out of lingual undercuts.

Insertion

Because of the horseshoe shape of the
splint, there is a possibility of causing the
ends to be displaced outward slightly dur-
ing the insertion provided that the lingual
axial contours of molars and premolars
have been blocked out adequately. This
displacement allows the facial contours of
the splint to pass over moderate undercuts
and facial contours of the teeth. The least
outward deflection will occur a the canine
area. If embrasures, deep developmental
grooves, and al lingual undercuts have
been removed, only a few minutes are
required to seat the splint. Grinding out
the inner aspects of occlusal surfaces of the
splint and using quick-cure acrylic to seat
the splint is not a substitute for careful
planning. A splint without retention or one
that "rocks" should be redone,

Initial Adjustment

The splint must be adjusted at the initial
appointment as well as at the time of
subsequent appointments. Since contact
relations a the increased vertical of the
splint, especially with temporomandibular
joint problems, may be different from
those at centric occlusion, centric relation,
or some other vertical, some adjustment of
the surface of the splint is almost always
necessary.

Objectives. Besides delivery of the
splint, the principal objective of the initial
adj ustment is to provide even bilateral and
posterior contacts, remove any balancing
and any incisal protrusive contacts, and
make the splint comfortable relative to
bulk, especially lingual to the incisors and
along the lip line. The splint should have a
feather edge on the palatal side, and the
periphery should not cross over rugae. The

incisive papilla should have been given

relief at the time of the block-out proce-

dure.

Insertion Complaint. At insertion of
the splint make certain that it is fully
seated and the patient has no complaints,
especially regarding "pressure on the inci-
sors." If pressure is fel t, it can be eliminat-
ed by careful internal grinding with a
small bur (No. % round). Usually the em-
brasure areas that have not been ade-
quately blocked cause the complaint. If
sharp or ragged edges on facets of incisal
wear were not brushed with stone at the
time of the block-out, the areas may have
to be adjusted if pressure on the incisors
exists. Do not let the patient dictate the
adjustment procedure.

In some instances the loose tissue of the
cheek may become trapped between the
splint and the teeth. This can be avoided
by careful insertion of the appliance rather
than removal of retentive areas on the
splint.

Adjustment Procedure Steps

1. Have the patient tap lightly into splint
centric. Use articulating paper* or rib-
bon to mark contacts. Adjust until bi-
lateral/anterior/posterior contacts in
centric are present.

2. Guide the patient into centric relation
(if possible) or into a more retrusive
position than tapping centric and mark
contacts. There should be no slide from
the retruded position to tapping centric
when adjustment of the splint is com-
pleted for that day.

3. Guide the patient into lateral and pro-

*Premium thin (Mynol), Broomall, PA, 19008.

Figure 11-25.

Adjustment of splint. All balanc-
ing, working, and protrusive interference must be re-
moved.
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Figure 11-26. Splint contacts. A, even contacts bilaterally and AIP should be present. B, contacts should
be small and be present for "tapping centric" and centric relation if possible.
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trusive movements. There should be no
working, balancing, or protrusive con-
tacts away from splint centric except
for cuspid guidance and approximately
0.5 mm freedom in centric. When inter-
ferences are present, remove with a
fast-cut stone (Fig. 11-25).

4. After the splint is polished with pumice
and Bendix, the centric stops should
make very small contact marks (Fig.
11-26). The smoothness of the splint is
acritical part of an effective occlusal bite
plane splint. The splint should not have
ripples and broad contacts. Bruxism
and temporomandibular joint disturb-
ances are aggravated when there are
even minor surface irregularities pres-
ent on the splint.

POSTINSERTION THERAPY

Effective splint therapy depends on a
correct diagnosis of the dysfunction, the
proper design of the splint, and proper
adjustment of the splint initially and at
subsequent appointments.

The design of the splint should not act to
trigger bruxism. A splint may control brux-
ism and wearing down of the teeth in some
instances; in other situations only the wear
can be controlled because of the strong
psychological factors that are present. Be-
havorial modification by biofeedback
methods may be of added benefit. Psycho-
logical counseling may also be beneficial.

Adjustment of Splint

The splint should be adjusted in the
presence of acute symptoms every five to
seven days or less if the adjustment signifi-
cantly influences the severity of the symp-
toms.

Differential Adjustment. In the pres-
ence of temporomandibular joint-muscle
pain on one side, a patient will favor that
side over the other and marking of the
splint may be misinterpreted. Such protec-
tion of a favored side will cause articulat-
ing paper marks to be lighter on that side.
Thus the operator should not attempt to
obtain markings that appear to be equal in
force bilaterally.

Adjustment for Swallowing. In the
presence of pain, differential adjustment
may have to be made for swallowing; oth-

erwise contacts should demonstrate even
forces bilaterally on the splint. To begin,
28 gauge sheet wax is placed on the pol-
ished occlusal surface of the splint and the
patient is instructed to make light contact
with the splint. At that time the patient is
asked to swallow. Contacts should be
equally distributed. It may be necessary to
use a water swallow. Patients may brace
anywhere on the splint to swallow, so it is
important that they "key" in on splint
centric before initiating the swallowing re-
flex.

Maintenance Therapy

Under periodic supervision the occlusal
bite plane splint may be used for long
periods of time. Because it contributes to
occlusal stability, the full coverage splint
has been called a stabilization splint. Be-
cause some forms of temporomandibular
joint arthritis are chronic and refractory to
complete resolution, long-term splint ther-
apy with splint adjustment on a periodic
basis is necessary for control of discomfort,
Such therapy is also preventive in nature
inasmuch as the severity and number of
exacerbations may be decreased by main-
tenance splint therapy.

Discontinuation of Therapy

Long-Term Therapy. Periodic assess-
ment (6 to 12 months) should be made for
possible discontinuation of long-term
splint therapy. In some instances a trial
period without the splint is indicated.
Careful control of a patient wi th aggressive
bruxism is mandatory. A new splint or
other forms of therapy may be indicated.

Short-Term Therapy. A five to seven
day schedule for an adjustment of the
splint for acute dysfunction is seldom re-
quired beyond six to eight weeks. Howev-
er, daily control of splint therapy may be
required for severe functional disturb-
ances.

SPLINT THERAPY AND
OTHER THERAPY

The various aspects of splint therapy can
only be briefly described here. The thera-
py varies for bruxism, temporomandibular
joint-muscle pain dysfunction, phantom
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bite, diagnostic splint, chronic subluxa-
tion, temporomandibular joint crepitus
and noise, acute and chronic temporoman-
dibular joint arthritis, and restricted jaw
opening. Differences in treatment are
often based on symptomatology, the func-
tion that is disturbed, and the influence of
treatment.

Splint and Occlusal Adjustment
Therapy

It is often necessary to couple occlusal
adjustment therapy with splint therapy in
the presence of occlusal interferences that
are obviously causing occlusal dysfunc-
tion.

Gross occlusal interferences should be
eliminated before splint therapy is begun.
Control of pain and adjustment of third
molars may be necessary before extraction
of third molars or before use of a splint.

Splint and Orthodontic Therapy

After initial splint therapy and reduction
of symptoms, continued progress in elimi-
nating discomfort may require 'occlusal
therapy, including occlusal adjustment
and comprehensive or palliative orthodon-
tics. However, other than interceptive oc-
clusal adjustment, comprehensive ortho-
dontics procedures should not be
introduced until symptoms have been
brought under control.

If the temporomandibular joint-muscle
pain dysfunction began during or follow-
ing orthodontic therapy in which a stable
occlusion could not be or was not obtained,
palliative orthodontics may be necessary if
the occlusal problem cannot be solved
with an occlusal adjustment and splint
therapy. Long-term continual splint thera-
py is not a substitute for occlusal instabili-
ty that can be controlled by orthodontics.
However, in some instances the latera

discrepancy between centric relation and
centric occlusion is too great to be correct-
ed by even orthognathic surgery and long-
term palliative occlusal therapy may be re-
quired.

In some instances it may be necessary to
suspend active orthodontic therapy so that
splint therapy may be used. The therapy
can be done without de-banding provided
that the appliance is passive.

Splint Therapy and Restorative
Dentistry

The most common use of the splint in
comprehensive restorative procedures re-
lates to obtaining an acceptable centric
relation registration for mounting casts on
an articulator. The use of a splint to deter-
mine if an increased vertical dimension is
practical in a full mouth rehabilitation is
not recommended. However, it is signifi-
cant if splint therapy does influence tem-
poromandibular joint-muscle pain dys-
function in the presence of an apparent
loss of contact vertical dimension.

DIAGNOSTIC SPLINT

A splint may be useful to determine if a
reversible type of occlusal therapy will
influence the symptoms of dysfunction. A
provisional diagnosis and treatment plan
should be reached as soon as possible and
the splint should not be used for such
purposes for longer than six to eight
weeks.

Some individuals with real or apparent
temporomandibularjoint-muscl e pain dys-
function have dependent tendencies or
may develop these. The requirement of
these patients for attention or treatment is
unrelated to the presence or severity of
symptoms. Psychologica consultation be-
fore termination of therapy may be neces-
sary.
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Unit 11 Exercises

An occlusal bite plane splint is a type splint used to

treat disturbances. A mouth guard is used in contact sports

to control injury, especially to the lips. It is made of (soft, hard, pliable) ma-
terial.

. The major goal for an occlusal bite plane splint is to _

. List three requirements for minimizing disturbing influences to the mastica-

tory system:

a.

b.

C.

. Give the five highest priorities for physical requirements of a splint.

e.

What is the general rule relative to incisal guidance?

. List the main reasons for using a splint.

An exaggerated curve of Spee tends to require an increase
in of the splint and/or increase
in

What are the positions for mounting the mandibular cast?

. Where is retention for the splint obtained?

What is the principal use of differential adjustment of a splint?
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Unit 11 Test

. The principal goal of occlusal bite plane splint therapy is to:

a. cure bruxism
b. prevent pressure on thejoints

protect the teeth from wearing down

isolate occlusal contacts from the masticatory system
. stabilize the occlusion

®aon

. What disturbing influences may arise from a poorly designed splint?

a. interference with lip seal

b. interference with swallowing
c.aandb

d. unstable splint centric

e a b, andd

. The device discussed in this unit is:

a stabilization type of splint

a mouth guard

aandb

not usable for longer than six to eight weeks
a b, andd

©ooTp

n the preparation of the cast for waxing the occlusal bite plane splint:

block out all palatal side undercuts
block out all embrasures

aandb

block out all palata rugae

a b, and d

P20 T

. Which of the following general rules should be followed?

open the vertical at least 3to 4 mm

place the cuspid guidance posterior to the mandibular cuspids
have no incisal guidance

have anterior occlusal contacts slightly heavier

all of the above

©ooTp

. The physical requirements of a splint are:

full coverage of maxillary teeth
"freedom in centric"

cuspid guidance

no incisal guidance

all of the above

©oo T

. The preferred splint material is:

a chrome cobalt
b. acrylic
silicone
rubber

. gold

®ao
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8. A splint is adjusted for occlusal contact relations principally to:

10.

PO Tw

eliminate any unstable relations
reduce vertical dimension

reduce occlusal forces on teeth
have contact of all supporting cusps
reduce occlusal forces

Shifting of the mandible on a splint may occur in horizontal and vertical
directions during a decrease of temporomandibular joint-muscle pain dys-
function. In the presence of pain on one side it may be necessary to:

PLeoTow

take all teeth out of contact on the painful side
eliminate all posterior contacts

do a differential adjustment

raise the vertical dimension of the splint

use a soft mouth guard

If all posterior splint contacts are eliminated and only the anterior teeth
make contact on a splint:

a

b.
C.
d.

e.

the posterior teeth may extrude

temporomandibular joint-muscle pain symptoms may subside
aandb

the anterior teeth may be intruded

a b, and d
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Unit 12

Waxing Functional
Occlusion-2

In Unit 10 the wax-added technique was
introduced as a means of developing a
functional occlusion for cast restorations.
Also in that unit the need was demonstrat-
ed for an occlusal adjustment to eliminate
occlusal interferences in order to develop
freedom in centric. In this unit the wax-
added technique will be extended to in-
clude freedom in centric as a part of func-
tional occlusion.

INTRODUCTION: UNIT OBJECTIVES
AND READING

The wax-added technique for freedom
in centric will be described; its value in
diagnostic functional waxing will be con-
sidered. The principles for waxing the
occlusal surfaces of a three-unit bridge are
applicable to the waxing of restorations on
dies mounted in working casts.

A. Objectives

1. Be able to analyze occlusal relation-
ships for optimal placement of sup-
porting cusps and centric stops.

2. Be able to describe the proper rela-
tionship between supporting cusps
and marginal ridges, and how such
relationships can be established by
occlusal adjustment and functional
waxing of a restoration.

3. Be able to discuss the step-by-step
procedure of waxing according to
the wax-added technique and the
rationale for each step.

4. Be able to perform diagnostic func-
tional waxing on mounted casts:

a. based on an analysis of factors
that determine occlusal morphol-

ogy

b. with prescribed wax-added tech-
nique
c. to be compatible with functional
criteriarelating to:
1. freedom in centric
2. maintenance of contact verti-
cal dimension
3. proximal and axial contours
related to functional occlu-
sion
4. freedom from al inter-
ferences to lateral and protru-
sive movements.
B. Reading (optional)
Schuyler, C. H.: Factors in occlusion
applicable to restorative dentistry. J.
Prosthet. Dent. 3:722, 1953.

PREPARATION FOR WAXING

Materials

1. Study casts with lower first molar ab-
sent or cut away (Fig. 12-1A).

2. Hanau H2-PR articulator or equiva
lent.

3. Schuyler long centric pin and table.

4. Waxes:
Ivory, inlay wax (hard, stick form). Inlay
wax (hard) or Slaycris. (The hardness of
the wax depends on room temperature.)
Kerr 28 gauge casting wax (sheet
form).

5. Instruments:
Wax spatula No.7
P. K. Thomas Nos. 1 and 3
Carver, fiber handle "C", S.S.W.
Carver, Wesco 5C.

6. Quick-cure acrylic for forming pontic

211
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pa’i:riﬁgcrlewgf%_%]ie— Preparation for waxing. A, casts with edentulous space,' B,

spacer.

(also to customize the incisal guidance
if necessary).

Steps in Waxing

The first step is to paint the occlusal
surfaces (Fig. 12-1B) with die spacer."
Next the casts or models are mounted in
simulated centric relation. Then an occlu-
sal adjustment to freedom in centric is
completed. Next the incisal guidance has
to be set. The abutment teeth for a three-
unit bridge are then prepared, and the
optimal positions for supporting cusps and
centric stops are determined.

Mounting of Casts

In the clinical situation the patient has
had an occlusal adjustment before the im-
pressions for casts are taken, and a centric
relation check bite is used to mount the
casts in centric relation on the articulator.
In the laboratory teaching situation the
casts are mounted in a simulated centric
relation (Unit 7, p. 114).

Set the condylar inclination to zero, the
incisal guide to zero, and the incisal pin at
the center of the table. Mount the maxil-
lary cast centered vertically and anteropos-
teriorly, Incline the occlusal plane of the
cast 10O to 150. The maxillary cast can be
mounted using a face bow. Move the con-
dylar stop counterclockwise 1 mm. The

*W/G |-in-3, Sealer, Hardener, Spacer, Williams
Dental Instruments, 520 Wildwood, Park Forest, IL
60466. Die-Spacer, Protex-M, 735 Ocean Ave. , Brook-
lyn, NY, 11226.

t ith |
cas's w ace usal surfaces

incisal pin is adjusted to contact the center
of the incisal table. Mount the mandibular
cast in maximum intercuspation with
condylar inclination set at 25°. Reset the
condylar stop back clockwise to zero,

Occlusal Adjustment

Make the occlusal adjustment to free-
dom in centric as discussed in Unit 9 of
this manual. At the completion of the ad-
justment the vertical dimension at centric
relation should be the same as that at
centric occlusion (the pin in contact with
the table at centric relation and centric
occlusion and between).

Incisal Guidance

Adjust the long centric (Fe) pin, the
inclination of the incisal table (and lateral
wings), and the offset pin as described in
Unit 3, p. 50, so that there is 1 mm an-
teroposterior freedom in centric. The ex-
tent of the lateral component of freedom in
centric is determined by the occlusal ad-
justment. The Schuyler pin and table may
require customizing to provide full guid-
ance for freedom in centric.

Preparation of Abutment Teeth

When a mandibular first molar has been
lost and a second molar is present, abridge
from the second premolar to the second
molar is constructed to replace the missing
molar The mesial abutment for the bridge
may Involve afull or athree-quarter crown
and the distal abutment a full crown. The
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Figure 12-2. Preparation for waxing. A, positioning of acrylic pontic; B, buccal lingual position of pon-
tic; C, pontic set on three layers of wax and trimmed along dotted line to allow proper waxing of axial contours.
0, addition of wax (8 = buccal, L = lingual).
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reduction of the abutment teeth should be
related to the replacement of the space
with a pontic.

Prior to reducing the occlusal surfaces,
mark the position of the supporting cusps
on the occlusal surfaces of the maxillary
teeth.

Reduce the occlusal surfaces of the teeth
with a cross-cut fissure bur, green stone, or
a sharp knife. Reduce the surface so that
there is approximately 2 mm clearance
between the cusps and fossae for all meas-
urement. The amount of reduction is four
thicknesses of 28 gauge green sheet wax.
The general morphological features
should be maintained. Bevel the buccal
axial surface of the premolar so that the
margin of the restoration is not a contact in
centric or lateral movement.

Pontic

Mold some quick-cure acrylic (dough-
mix) into the form of a pontic. When set,
the acrylic will be trimmed to the correct
height and form for the position. 'Place
three thicknesses of 28 gauge green sheet
wax over the edentulous ridge area to
prevent contact of the pontic with the tis-
sues.

The pontic is positioned in relation to
the occlusion of the opposing teeth and the
position of the abutment teeth (Fig. 12-
2A,B). Trim the pontic on the lingual and
buccal aspects to allow proper contouring
of the axial surfaces (Fig. 12-2C,D). The
contours should conform to adjacent teeth.
Seal the pontic in position and mark the
postion of the supporting cusps.

Locating Cusps and Centric Stops

The first step in the development of a
functional occlusion is an analysis of oc-
clusal relations for optimal placement of
supporting cusps and centric stops. With-
out considering the potential positions of
supporting cusps in the planned restora-
tion (the three-unit bridge) determine the
positions for centric stops on the maxillary
teeth for a"norm' I" occlusion. Whether or
not the supporting cusps of the planned
restoration should be or can be placed to
match the centric stops as shown in Figure
12-3 depends upon the following factors:
(1) occlusal stability, (2) freedom in cen-

Preparation for waxing. Position of

Figure 12-3.
centric stops.

tric, (3) working function, (4) avoidance of
occlusal interferences, and (5) acceptable
tooth morphology. The general principle
to be followed is: Place the supporting
cuspsin relation to the centric stopsfound
in a normal occlusion- that is, if the
arrangement of teeth is normal, inter-
ferences are not produced because of such
placement and the likeness to normal
tooth morphologu is reasonable.

Occlusal stability depends on a favor-
able interplay between all of the compo-
nents of the masticatory system, not just
the contact relations of the teeth. Howev-
er, contact relations in centric relation,
centric occlusion, and various excursions
in both function and parafunction are im-
portant to occlusal stability. For cusp
placement the principle of using a normal
or near-normal arrangement of cusp to
fossa and cusp to marginal ridge is based
on conservation of tooth structure and on
occlusal stability.

In relation to ridge and groove direction,
the importance of knowing the pathways
for cusps has already been suggested. The
development of ridge and groove direction
in the restoration and the accommodation
for freedom in centric must be related to
movements from centric occlusion and
centric relation (Fig. 12-4). The line of
triangular ridges and the direction of the
developmental grooves should parallel or
coincide with the paths of movement of
the mandible in relation to supporting
cusps. The presence of a freedom in cen-
tric, for example, 0.5 x 0.5 mm, suggests
that functional grooves should be slightly
wider.

The oblique ridge of the maxillary first
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Figure 12-4. Movement patterns. CR, centric re-
lation; CO, centric occlusion; P, protrusive; B, bal-
ancing, W, working.

molar (No.3) should not be large. It should
be low in height, distally placed, free from
interference from the distal buccal cusp of
the mandibular first molar (No. 30), and lie
in the distal groove of the pontic or the
lower first molar (Fig. 12-5). This groove
must be slightly wider to accommodate
freedom in centric and the path of the
mesial lingual cusp of the maxillary first

Figure 12-5. Positions of ridges. Relationship of
oblique ridge of maxillary right first molar (no. 3) to
distal buccal groove of mandibular right first molar
(no. 30) in centric occlusion.

molar in balancing. The distal lingual cusp
should be contoured to cross (dotted line)
and contact the distal marginal ridge of the
mandibular first (pontic) and the mesial
marginal ridge of the second mandibular
molar.

FUNCTIONAL WAXING

The waxing procedures follow a se
quence so that supporting cusps can be
placed in the most stable positions and
occlusal parts may be added in relation to
mandibular movements.

Step 1. Placement of Supporting
Cusps and Centric Stops

Visualize the optimal position for the
supporting cusps and mark with a pencil
(Fig. 12-6). Freedom in centric from cen-
tric occlusion to centric relation was es-
tablished in the occlusal adjustment in al
areas except on the maxillary left first
molar, the tooth opposite the edentulous
space. The only area that will require an
additional adjustment for freedom in cen-
tric is the central fossa of the maxillary first
molar, because the supporting cusp of the
second premolar and the mesial buccal
cusps of the pontic and second molar oc-
clude on opposing marginal ridges. With
the development of the cusp cone that will
contact the central fossa of No. 14 (maxil-
lary left first molar), the oblique ridge
distal to the proposed stop in the central
fossa will have to be ground for freedom in
centric relation.

Before proceeding to Step 2, make sure
that there are pencil marks for each pro-

Figure 12-6.
supporting cusps and centric stops.

Waxing-step 1..Marking position of
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posed cusp on the buccal surfaces of the
mandibular prepared teeth to indicate
where to start the wax cones. Be sure there
are pencil marks on the maxillary teeth to
indicate the areas for long centric or free-
dom in centric for each opposing cusp tip.
Also, verify that the proposed centric stops
are compatible with proposed pathways of
movement, and that interferences are ab-
sent.

Step 2. Develop the Supporting
Cusps

In centric occlusion, using the No.1 PK
waxing instrument, develop in Ivory wax*
the supporting cusp cones in centric occlu-
sion until occlusal contact is made (use
zinc stearate to determine contact). Move
the articulator into working, balancing,
and protrusive positions and observe for
undesired contacts (Fig. 12-7). Supporting
cusps should make no contact in any posi-
tion except in centric (centric occlusion,
centric relation, and between) as shown in
Figure 12-8B.

In centric relation, move the condylar
stop to zero for simulated centric relation.
From centric relation make lateral and

*Kerr Manufacturing Co., Romulus, M| 48174.

Figure 12-7. Waxing-Step 2. supporting cusps
are tested with zinc stearate.

protrusive movements and observe for dis-

tortion of the wax. If interferences are

present, consider placing the supporting
cusp in another position.
Be sure of the following before going on

to Step 3.

1. Theincisal pin must contact the Fe pin
(test with shim stock) as the teeth con-
tact in centric occlusion.

Each cusp cone must have a positive
contact (tested by shim stock) in centric
occlusion.

Figure 12-8. Movement patterns. Supporting
cusps must not be occlusal interferences. A, rela-
tionship of distal buccal cusp cone to buccal
qroove of maxillary molar; B, relationship in bal-
ancing movement; C; relationship in protrusive.
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Figure 12-9.
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f -

Waxing-Step 3. Centric stops on mandibular teeth. A, placement of stop for mesial lingual

cusp of the maxillary molar; B, lingual view of position of stop.

3. Theincisal pin must contact the Fe pin
in centric relation (test with shim
stock).

4. There should be no posterior cusp cone
contact in protrusive.

5. There should be no cusp cone contact
in balancing.

6. There should be several contacts on the
working side or if there is one contact it
should be on the cuspid.

Step 3. Develop Centric Stops for
Maxillary Supporting Cusps

The objective of Step 3 is to develop on
the two abutment teeth and pontic the
centric stops for the maxillary supporting
cusps, i.e., the lingual cusps of the maxil-
lary second premolar and the mesial and
distal lingual cusps of the first and second
molars.

Move the condylar stop into centric oc-
clusion position. Verify the cusp tip (cen-
tric stop area) of each supporting cusp of
the maxillary teeth and indicate with a
pencil on the abutment teeth and pontic
the proposed position of the centric stop
for each maxillary supporting cusp. At this
time develop centric stops only for the
maxillary premolar and the mesial lingual
cusps of the molars. The other stops wili
be developed when the marginal ridges
are developed. Begin the development of
the centric stop on the pontic by adding
IVOIY wax opposite the supporting cusp
marked with the pencil (viz., mesial lin-
gual cusp of No. 14). Keep adding wax

until contact is established (Fig. 12-9).
While the wax is still molten, move the
upper member of the articulator between
centric occlusion and centric relation until
the whole area between centric occlusion
and centric relation is formed in wax into
an area of freedom in centric (long centric).
The height of the centric stop can be
established by first using zinc stearate
(Fig. 12-10) and then closing the articula-
tor. Shim stock can be used also during the
procedure. The entire centric occlusion-
centric relation mark should be present.
Use zinc stearate to check the form of
centric stop for stability. Figure 12-11 is a
cross section (BL) of centric stops and
supporting cusps showing stable and un-
stable relations. The stable stop is rela-
tively flat except aa margins where the

Contacts in centric. Check con-
tacts in centric with zinc stearate.

Figure 12-10.
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N4

Figure 12-11.
make contact as shown in middle diagram.

buccal and lingual inclines of the cusps
will meet the centric stop area

Check for the following before proceed-
ing to Step 4: Each supporting cusp cone
contacts the waxed stop in centric occlu-
son and centric relation (check with shim
stock). The shape of the centric stop must
produce a stable stop.

Step 4. Develop the Nonsupporting
Cusps

The obj ective of Step 4 is the develop-
ment of the nonsupporting cusps on the
mandibular second premolar, pontic, and
second molar (Fig. 12-12).

Move the upper member of the articula
tor into left working. The mandibular non-
supporting cusps must be placed so as to
avoid the supporting cusps of the maxillary
second premolar and the first and second
molars. For example, the distal lingual cusp
of the left maxillary first molar (N'o. 14)
must not make contact with the lingual
cusp cones that are to be developed on the
pontic.

Mark the position of the mesial and
distal lingual cusps of the abutment teeth
and the pontic. The nonsupporting cusps
of the left mandibular first molar (No. 19)
should be placed: (1) mesially and di stally

Form of centric stops. Cusp tips should not make contact on an incline. Cusp tip should

enough for the mesial lingua cusp of No.
14 to pass freely, and (2) lingually far
enough to avoid the mesial slope of the
triangular ridge of the distal lingual cusp
of No. 14. The cuspsshould be hi gh enough
to prevent tongue biting. This can be as-
sured by relating the cusp height to the
adjacent teeth on the same side, the in-
volved teeth prior to occlusa reduction or
to teeth on the opposite side of the arch.

Develop the nonsupporting cusps of the
proposed three-unit bridge using the
green wax. There are six cusps to develop:
a mesial and a distal cusp each on the
second premolar, the pontic, and the sec-
ond molar.

Before proceeding to Step 5 make sure
of the foll owing: T he nonsupporting cusps
should not interfere with lateral and pro-
trusive movements. Also, the nonsupport-
ing cusps should be relatively short and
small er and nearer to the lingua edge of
the occlusal surface than the supporting
cusps.

Step 5. Develop the Cusp and
Marginal Ridges and Axial Contours

The obj ectives of Step 5 are to (1) devel-
op the cusp and margina ridgesin such a
way as to avoid developing occlusal inter-

Figure 12-12.

Waxing-Step 4. A, development of nonsupporting cusps; B, cusps should be placed to
avoid contact in movements from CO and CR.
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A

Figure 12-13.

Waxing-Step 5. Development of cusp ridges and axial contours. A, use zinc stearate to

determine centric stops and locate interferences; B, centric stops are maintained on marg inal ridges.

ferences in mandibular movements, and
(2) develop centric stops on marginal
ridges for the distal lingual cusps of the
maxillary first and second molars. Wax is
added in small increments and dusted
with zinc stearate (Fig. 12-13) and inter-
fences to movements are tested.

Add green wax to the periphery of the
occlusal surfaces of the mandibular teeth
to form the cusp and marginal ridges and
cava (axial) surfaces (Fig. 12-14A,B,C).Do
not cany wax onto the tips of cusp cones of
the supporting or nonsupporting cusps.
Leave the central portion of the occlusal

C

..--"""!

Figure 12-14. Waxing-Step 5. Wax is added beginning with the cusp tips and extending to axial surfaces
and mesial and distal contact areas. A, marginal ridge ; B, axial contour; and C, buccal surface. M. mesial, 0,

distal.
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surface open as you develop the cusp and

marginal ridges. Develop the centric stops

for the distal lingual cusps of the maxillary
teeth.

In forming the axial surfaces (cavosur-
faces) do not overcontour because these
surfaces are important to protection of the
gingiva and to proper working contacts
when indicated.

Be sure of al of the following before
continuing to Step 6:

1. There are no posterior tooth parts that
make contact in protrusive.

2. Only the cuspid and, where indicated,
posterior teeth make contact in working
movement either from centric occlu-
sion, centric relation, or between.

3. No posterior tooth parts make contact in
mandibular movements on the balanc-
ing side either from centric occlusion,
centric relation, or between.

4. There should be a long centric stop
from centric occlusion to centric rela-
tion for anteroposterior freedom in cen-
tric and awide centric stop from centric
occlusion to centric relation. There
should be no interferences to closure
into centric.

Step 6. Develop Triangular Ridges
and Grooves

The objective of Step 6 is to develop
triangular ridges and developmental
grooves free of interferences in lateral and
protrusive movements and with freedom
in centric present (Fig. 12-15A,B).

Develop the triangular ridges by adding
green wax but do not alter the height of the

A

WAXING FUNCTIONAL OCCLUSION - 2

cusps, the position of the cusp tip, or the
dimensions of freedom in centric (Fig.
12-16A,B). The triangular ridges (TR) are
added a step a a time. Note that the
centric stop (C) for freedom in centric has
not changed once formed, and that the
mesial lingual cusp (MLC) is widely sepa-
rated from the distal lingual cusp. Also, the
distal lingual cusp is quite distally placed
and allows for the mesial lingual cusp of
the maxillary molar to move here without
interference in working. A cross section
shown by the dotted line (X) demonstrates
the buccal-lingual characteristics of free-
dom in centric (C). There is a gentle
change between the occlusal faces of the
triangular ridges and the freedom in cen-
tric stop. The ridge and groove direction
should follow the direction of mandibular
movement so as to minimize the possibili-
ty of developing interferences in the res-
torations.

Add a small amount of green wax to form
a remaining occlusal surface not involved
in function. Develop the grooves and carv-
ings so that the occlusal surfaces resemble
"normal"” teeth (refer to dental anatomy).
The adjacent tooth or atooth on the oppo-
site side of the same arch may also be used
as a reference. Areas of the occlusal sur-
face that have become flattened from con-
tacts during movements and from carving
can and should be rounded again. Heat the
small tip of the No.1 waxing instrument
and quickly re-melt these flattened sur-
faces. Upon cooling, the surface will be
round again. Be sure to add zinc stearate to
this re-melted area and check for free
lateral movements- i.e., no interferences.

B

Figure 12-15. Waxing-Step 6. Development of ridges and grooves, A, view from buccal; B, view from
occlusal. Centric stops must be maintained. Use zinc stearate for better observation.
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Figure 12-16. Waxing-Step 6. A, development of triangular ridges (TR) on mesial lingual cusp (MLC) and
distal lingual cusp, C, centric stop; L, lingual; B, buccal. C, centric stop. B, view of pontic from X section.

Use the No0.3 waxing instrument and
refine and burnish polish the grooves of
the waxed occlusion. The waxed restora-
tion (Fig. 12-17A,B) has yet to be refined
and polished. Do not lose centric stops.
Check with an instructor before complet-
ing the waxing any further. Some changes
may be required.

Final waxing of grooves may be done at
this time. Developmental grooves are
formed between the cusp lobes to provide
passageways for the supporting cusps from
centric positions to lateral positions.
Therefore, the angles of the grooves must
be in relationship to the supporting cusps
as they function around the condylar de-
terminants. Make sure they are wide
enough and deep enough to provide clear-
ances for the cusp tips. Use the waxing
instrument No.3 to sharpen the groove.

Supplemental grooves are small grooves
on either side of the triangular ridges di-
viding the occluding surfaces into a series
of ridges that break up potential flat sur-

faces. These grooves minimize the total

contact area of the occluding parts and also

provide voids and wider grooves for better
passageways. Chewing efficiency is re-
lated to areas of near contact as well as to
areas of contact.

The wax-up is complete if all
following are true:

1. The incisal pin still touches the long
centric pin in centric relation and cen-
tric occlusion.

2. The supporting cusps contact the long
centric stops in centric relation and
centric occlusion (use zinc stearate).

3. All of the waxed parts clear in protru-
sive (use zinc stearate).

4. All ofthe waxed parts clear in balancing
(use zinc stearate).

5. There should be contact in working on
teeth other than the waxed teeth (the
cuspid, at least).

6. The supporting cusps and the long cen-
tric stops are the only parts that contact
in centric (use zinc stearate).

of the

A

Figure 12-17.

Waxing-Step 6. Polishing of all surfaces is done after working, balancing, and protrusive

movements are made from centric occlusion and centric relation. A, view from lingual; B, occlusal view.
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Unit 12 Exercises

What is occlusal stability?

What is freedom in centric?

Why are supporting cusps formed before nonsupporting cusps?

Can freedom of centric be incorporated in an individual restoration? (yes,
no) Ifyes, when?

What is done in the clinical situation to unopposed posterior teeth in
preparation for a bridge and waxing to freedom in centric?

Should the incisal pin make contact with the incisal table in the centric
relation position? (yes, no) Why?

What parts should make contact in the working position?

What parts make contact in centric?

What is of particular help relative to supporting cusps in using the wax-
added technique of waxing? N

What determines the lateral dimension of freedom in centric?
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Unit 12 Test

. If casts are mounted in centric occlusion and a fullcrown is waxed in the
centric occlusion position, and then the casts are re-mounted in centric
relation, the closure of the casts in centric relation may result in:

20 To

e.

premature contact on teeth other than the waxed molar

premature contact on the waxed molar

aandb

alack of centric stops in centric relation when the cast crown is placed in
the mouth

a b, and d

In waxing a full crown restoration of a mandibular first molar:

a

b.

c
d.
e

centric occlusion position for the mesial lingual cusp of the maxillary first
molar would be the central fossa
centric relation position for the mesial lingual cusp of the maxillary first
molar would be the mesial fossa

. aandb

a place is made for centric relation contact distal to centric occlusion
aandd

In a "normal occlusion" centric stop and supporting cusp relationships
are:

P Tw

cusp fossa

cusp fossa/cusp ridge

cusp fossa/cusp embrasure
cusp fossa/cusp fossa/cusp ridge
none of the above

. With "freedom in centric" a patient may move:

a
b.
C.
d.

e.

from centric relation to centric occlusion without restriction

from centric occlusion laterally for about 0.5 mm

aand b

into centric occlusion or centric relation from rest position without re-
striction

a b, and d

. The extent of freedom in centric is determined by:

a
b.
C.

d.
e

amount of lateral slide before occlusal adjustment
anteroposterior component of slide in centric
aandb

sharpness of cusp tips

a b, and d

223
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Figure 12-18.

6. In Figure 12- 18A which waxing step is shown?

step 1
step 2
step 3
step 4
step 5

PO

7. In Figure 12-18B which waxing step is shown?

step 2
step 3
step 4
step 5
step 6

®2o Do

Figure 12-18C which waxing step is shown?

step 2
step 3
step 4
step 5
step 6

©
=]

Poo T
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9. In Figure 12-18D which waxing step is shown?

a step 2
b. step 3
c. step 4
d. step5
e. step 6

10. In Figure 12-18E which waxing step is shown?

a. step 2
b. step 3
c. step4
d. step5
e. step 6

11. In Figure 12-19 which waxing step is shown?

a. step 3
b. step 4
c. step5
d. step 6
e step 7

Figure 12-19.

12. Figure 12-20 is a view from above of Posselt's envelope of border move-
ments. Indicate the area of freedom in centric.

d
. b
a -— C

Figure 12-20.
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Unit 1. Exercises

1

HON

changes during tooth eruption, tooth loss,
increased mobility, etc.

contact vertical dimension

hinge axis; mount casts; centric relation
posturd; vertical dimension; freeway or
interocclusa ; posterior teeth

balanced

imaginary plane; upper margin of the
porion; lower margin of the orbitae; is
not

7. condyle

8. physica (or mechanical); denture; natural;
articulator; natural

9. arrangement; teeth

10. envelope

11. central fossa of the mandibular first molar

12. buccal

Unit 1: Test

1d

2. a

3. cC

4. a

5. a

6. a

7. e

8. ¢

9. e

10. e

11. d (sagittal plane)

12. ¢

13. a

14. b

15. ¢

Unit 2: Exercises

1

wnN

o ak

226

If increased table is-elevated (increased
from 0 to +1 or more), there will be an
increase of vertical dimension and loss of
occlusal contacts; may prevent protrusive
excursion at extreme elevations

increase of vertical dimension

produce occlusal interference; loss of func-
tional contacts

P-R adjustment; position of incisa pin

. relationship between condylar shaft hous

ing and condylar element
premature contacts in centric ("high" res-
torations in the mouth)

. Restorations made for individuals who do

not have an average intercondylar di stance
could have improper ridge and groove di-
rections.

condylar slot

condylar element

condylar stop

zero notch

inclination indicating line

PRoTp

10.

11

12.

spacer
condylar guidance

centric lock

i. ear rod support pin

(1) pin not AP centered; (2) centric stops
not set at zero for condylar elements
condylar el ement stop not set at zero on
one side; condylar shaft housings not set
equal on both sides.

(1) centric stops of condylar guidance not
set at zero; (2) bent pin, incorrect condylar
posts, manufacturing error; (3) incorrect
length or positioning of incisal pin or
height of incisal table

condylar element and axle not centered for
al inclinations of the condylar guidance

STQ

Unit 2: Test

=

Sod~NouTAwN R

(should be "lightly™)

OO TD®OOMm®D DD

Unit 3: Exercises

1

8.

incisal edges of the incisors, influence of
condylar inclination, elevation of plane of
occlusion, etc.

for disclusion of posterior teeth in protru-
sive and lateral protrusive movements

. provide guide for waxing restorations and

prevent wearing down of casts (maintain
contact vertical dimension)

whenever the guidance cannot be set to
allow all occlusa contact relations to be
made

setting FC pin for contact in centric rela-
tion to centric occlusion

. Freedom in centric is not present in the

natural dentition unless an occlusal adjust-
ment has been done and is refl ected in the
mounted casts. Hence, contact vertical di-
mension will not be the same at centric re-
lation as at centric occlusion and theincisa
pin will lose contact with the FC pin. Thus
a flat long centric or freedom in centric
would not be introduced into the waxing.

. prior to taking impressions to make work-

ing casts, that is, casts on which restora-
tions will be waxed
estimate freedom in centric in waxing

9.1 mm

10.

to the same extent as present in the
mouth
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Unit 3: Test

=

COONOT,WNE

ODOTODODOOOmO D

Unit 4: Exercises

1. no effect; at least + 16 mm above center of

2,

© 0

10.

11

12.

. yes,

notches on incisal pin

As the third point of reference is raised, the
more shallow the horizontal condylar in-
clination will be when the protrusive rec-
ord is used to set the articulator.

Error is approximately 0.2 mm on the bal-
ancing side if the incisal guidance is not
changed.

the physical limitations of the articulator;
that is, size of articulator

. to avoid the possibility of an error as sug-

gested in question 3

Simplify face bow transfer by supporting
the posterior points of reference and auto-
matically registering the arbitrary hinge
axis.

if the facebow is centered on the
patient and on the articulator

. 5-6 mm; + 0.5 mm
. a to establish a third point of reference

within the mechanical abilities of the
articulator to handle casts
b. to provide a reference for potential du-
plication of position of casts
c. to provide meaningful relationship be-
tween the cast and the incisal and con-
dylar guidance
d. as a source of reference related to the
angle of condylar guidance, plane of
occlusion and angle of incisal guidance
no, some patients' jaws are noticeably
asymmetrical
Casts may not be able to be articulated
accurately in lateral movements because
the condylar guidance prevents working
contacts.
After mounting in the center ofthe articula-
tor rather than in the correct position, tooth
guidance can be increased by loosening
the thumbnut on the maxillary cast and
allowing contact to be made. Also, the
condylar guidance may be changed to max-
imize contacts in lateral protrusive move-
ments.

Unit 4: Test

=

CoxNon,wNE

DD OO00OOo0YD®TT

Unit 5: Exercises

5.

1. an increase in contact vertical dimension
2. "high" in the mouth

3.

4. use full arch casts and do not use an in-

is not

terocclusal registration (wax check bite)
reduce axial contours of lingual cusps of
maxillary molars and provide pathways for
movement to cusp across cusp ridges of
lingual cusps of maxillary molars

No, jaw positions, occlusal contact rela-
tions, and jaw movements are too complex
to allow such precise preventive waxing.
errors in contact vertical dimension

Use a "large" articulator, also a function-
ally generated path technique, and a cen-
tric relation check bite. Such ‘an approach is
not always practical.

not always practical nor required

Relating cusp height to adjacent teeth.
However, without the capability for lateral
movements, it is impossible to precisely
anticipate the proper contact relations.

Unit 5: Test

CooNo,wNE

=

DOTOO0ODOD®®O

Unit 6: Exercises

1.

a. absence of centric stops

b. presence or absence of balancing side
contacts

c. presence of balancing
ferences

d. presence of working side interferences

side inter-

227
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presence of protrusive interferences
position of CR contact

facets of wear and contacts in eccentric
position

h. mobile teeth

aid in establishing whether or not mount-
ing is adequate; possible problems that
may prevent an adequate mounting of
casts; aid in setting condylar guidance
mounting may not reflect occlusal relations
in the patient because of functional dis-
turbances; inadequate articulator; occlu-
sion may change

Impressions may not reflect position of
teeth at any given time and casts are fixed
in position. For example, a centric occlu-
sion position may not be possible if tooth is
displaced by impression material.

Q -~ @

. working side interference

Yes, in a stable occlusion. Changes are
likely to occur because of temporoman-
dibular joint-muscle dysfunctions, habits,
new restorations, orthodontics, etc.

It involves a new restoration.

causes displacement of the tooth

the tooth is in heavy function

mobile because of periodontal disease
a change in the occlusion associated
with periodontal disease
temporomandibular joint-muscle dys-
function

restorative dentistry

incorrect mounting of casts

articulator not correctly adjusted or is
inadequate

C. error in impressions

Restorations may be made when occlusal
relations are disturbed in the patient.

o paeTp

opo

Unit 6: Test

PN WNE

=
©c©

®D®OD®DaODd®YO D

Unit 7: Exercises

1

228

a. to compare the alikeness of contact rela-
tionships of the teeth on the articulator
and in the patient

b. to see what effect certain articulator

settings have on the contact relation-
ships of the teeth

2.

10.

11.

12.

a. clearance between posterior teeth de-
creases

b. restored cuspal inclinations may be too
steep, dictating posterior contacts (inter-
ferences) during protrusive excursions

a clearance between molar teeth on the
balancing side decreases

b. no change

c. In the patient there would be more
clearance because the more shallow
guidances dictates shorter, shallower
cusps.

a 1. distance between molars reduced
2. distance between molars reduced

b. 1. slight decrease in space between mo-

lars
2. space between molars reduced

a maxillary cast moves down and lat-
erally to the right with decreases in
space between shaft housing and con-
dylar element

b. shaft housing remains in contact with
condylar element; thus, no Bennett
movement occurs

c. The resultant cusps may be too steep or
tall; the lateral shift would dictate
shorter, shallower cusps.

d. Ridge and groove direction will be af-
fected with possible interferences in
lateral excursions.

a. Interferences (posterior contacts) may
occur in the patient in protrusive and/or
lateral excursions because of the more
shallow guidances of the patient.

. Condylar inclination should be 70 for the

Hanau ear piece face bow; no support for
the bite plane.

. study purposes when patients are not in-

volved; in the laboratory for class participa-
tion; for waxing a splint when centric rela-
tion cannot be obtained because of muscle
hypertonicity; and when temporomandibu-
lar joint-muscle pain dysfunction prevents
a centric relation registration

. possible curvature of the condylar path;

anterior and posterior separation of the
casts from the wax check bite

condylar inclination setting more critical
(difficult) than when the cuspid produces
posterior disclusion

25° for both simulated and actual CR check
bite

The farther the condylar element and axis
(axle) of the articulator are from the center
of the condylar guidance, the greater is the
influence on the position of the maxillary
cast in centric occlusion as well as eccen-
tric positions. It is necessary when max-
imizing tooth guidance to check for the
right amount of contact in centric and ec-
centric positions. For example, make cer-
tain anterior and posterior stops are present
for the condylar guidance that has been
set.
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Unit 7: Test
1. a
2. b
3 a
4. d
5 ¢
6. c
7. a
8. b
9 c
10. e
11. e
12. ¢

Unit 8: Exercises

10.

. absence of centric stops in centric occlu-

sion; casts come out of centric occlusion
when thumbnut for upper member is tight-
ened

. balancing interference or condylar inclina-

tion or both not steep enough

. point of attachment of Hanau face bow not

on axis of articulator; only a third point
reference assures that the maxillary cast is
related to the axis of the articulator
anteroposterior error would be hypotheti-
cally zero

difference between that neededto assure
some rocking movement with change of
condylar inclination, andjust enough to be
in the area of straight condylar movement
and within most functional range of con-
dylar movement

. functional disturbances; however, muscle

hypertonicity and temporomandibul ar joint
dysfunction usually prevent an accurate
mounting of castsin centric relation

. remount the casts in centric relation, check

for errors in mounting procedures
inaccurate positioning of cusps and fossae
in the centric relation positions; presence
of premature contacts in centric relation
increased vertical dimension resulting in
"high" restorations when placed in the
mouth

None, if such working contacts are not
present in the mouth. If working contacts
are present in the mouth but absent on the
articulated casts, waxing to occlusal contact
on a restoration will result in a working
interference on the restoration when
placed in the mouth. If there are contacts
on casts but none in the mouth, no inter-
ference or contact will be present when the
restoration is placed in the mouth.

Unit 8: Test

=

1

CoO®Noh,wWN

OO0 TODOOmY

Unit 9: Exercises

c
=]

=

COXNO,AWNE

al have been accomplished

al of the above

smooth lateral movement of optimal work-
ing contacts

light or no contact is present on the balanc-
ing side and there are optimal contacts on
the working side

optimal working side contacts

al of the answers

smooth gliding contact and the teeth do not
move in protrusive movements

may require stabilization by new restora-
tions

is not a problem without clinical evidence
to support intervention

mesial lingual cusp of maxillary first
molar

it 9: Test

OTTOODODTODODO oo

Unit 10

p. 170 (1) a indicate personal observations

b. avoiding the following and their
effects on protrusive pathways:
improper protrusive and anterior
guidances, excessive cusp heights
and angles, improper placement
of anteroposterior grooves and
positioning of ridges

229
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p-171(2) indicate personal observations Unit 10: Test
p. 171 (3) indicate personal observations

p. 171 (1) a indicate personal observations le
b. do not overwax triangular ridges; 2. ¢
provide reasonable axial con- 3. ¢
tours, relate anatomical features 4.d
to those of adjacent teeth > a
c. indicate personal observations 6. d
p. 172 (2) a indicate personal observations 7.d
b. provide for balancing pathways; 8. ¢
minimize mesial and distal cusp 9. b
ridges; do not overcontour axial 10. ¢
surfaces of lingual cusps 11 b
c. indicate personal observations 12. b
p. 173 (3) indicate personal observations 3¢
(4) (5) indicate personal observations E Z

p. 174 (6) indicate personal observations

2) indicate personal observations
p. 175 (1) an occlusal adjustment to provide for ] ]
complete closure into centric rela- Unit 11: Exercises

:Iriocn ?gfja:i';)er?dtoom égnﬂ?gegégms?ggf 1. stabilization; functional; soft, pliable
also, the removal of working baJi 2. isolate the contact relations of the teeth
N . ' from the masticatory system without in-
ancing, and protrusive mterferen_ces troducing disturbingyi nf?luences
p-175(2) gﬁ?gi?:ll jggjfail%?sercf?;eaec&aﬁz?nwm: 3. provide for stable contact relations, allow
corporated into them 9 for lip seal if possible, do notinterfere with
P ’ swallowing, others (see Unit 2, Goals for
. . Splint Therapy)
Unit 10: Exercises 4. smooth, flat occlusal surfaces, freedom in
2 4 Fig. 10-2 spl_lnt centric, cuspid g_u_ldance, no incisal
and 4 (see Fig. 10-20) guidance, occlusal stability

3.
5.

slide in centric
a. on aplane-freedom in centric
b. a a point-point centric

. the same as at centric occlusion

. no incisal guidance on splint
. for treatment of temporomandibular joint-

muscle pain dysfunction and treatment of

bruxism
thickness; cuspid rise

6
7. the same as at centric occlusion
8. premature contact in centric relation (oc- - S . -
: centric relation; centric occlusion; or open
clusal interference to complete closure) vertical

10. occiul {nterferences on the restorations O fa0ia aspects-height of contour and inter-
: proximal areas of molars and premolars

10. to allow for slightly less contact force on
the painful side

oo N

Unit 11: Test

1
2
3
5

DO DT D®OODDO

4.
6.
7.
8.
9.
0.

Figure 10-20 1
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Unit 12: Exercises

1.

©®

10.

. cuspid/cuspid;

a state of homeostasis in which functional
and structural changes are within the range
of normal for the masticatory system

. freedom of the mandible to close without

interference into contact in centric occlu-
sion, centric relation, and between

. S0 that one can visualize and place this

important cusp without having to see
around the nonsupporting cusps

yes, provided an occlusal adjustment has
been done first or one guesses at the di-
mensions

Usually the site of freedom in centric is
established at the time of the occlusal ad-
justment.

yes, vertical dimension should be the same
as at centric occlusion

mandibular  supporting
cusps and maxillary nonsupporting cusps;
molars and premolars; at least the cuspids
should make contact

only supporting cusps and centric stops

. It is possible to exclude all parts of the

waxing (restoration) from contact in lateral
and protrusive movements yet maintain
contact in centric.

the amount of freedom established during

the occlusal adjustment or arbitrarily es
tablished in a full mouth reconstruction

Unit 12: Test

c
a
c
e
e
b
c
d
e
e
b
S

ee Figure 12-21

Figure 12-21
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Index

Page numbers in italics indicate illustrations; page
numbers followed by the letter t refer to tables.

Abutment teeth, preparation of, for waxing, 212
Acrylic, Hanau, 49
quick-cure, for waxing, 211
TM],49
Adjustabl e anteri or guide, setting of, 47
Adjustable articulator(s), 21, 22
parts and functions of, 21
Adjustable incisa pints), concepts of, 49
Adjustabl e table(s), customizing of, 49, 50
Hanau acrylic in, 49
TM] acrylicin, 49
Anteri or guidance, 11, 43
bi ol ogical considerations of, 43
effect of, on vertical dimension, 44, 44
functions of, 44
provision of, 45
Anterior guide, 43, 44
adjustable, setting of, 47
Anterior guide pin, and table, 43, 44,44, 45
Anterior guide tabl e, and pin, 43, 44,44, 45
setting of, 47,47,48
Anterior maxillary overlap, as determinant of
occlusion, 14
Arbitrary hinge axis, 104
in centricrelation, 7
locating of, 105,105
automatic method of, 105,105
ear pi ece method of, 105, 105
measurement method of, 105,105, 106
non ear pi ece method of, 105,105, 106
Arcon articulator(s), 21
compared with condy lar articulators, 34, 35, 36,
37
"Arrow point tracing,” in recording of mandibular
movements, 4,5
Articulating paper, for determination of occlusal
contacts, 151
Articulati on, of casts, occlusal examination and, 91
Articulatorts), adjustable, 21, 22
parts and functions of, 21
adjustment of, 28
in occlusal analysis, 172
alignment of, 28,30,31,32
arcon, 21
compared with condylar, 34, 35, 36, 37
average value, 21
condy lar, compared with arcon, 34,35, 36, 37
limitati ons of, 37
Denar, 22,22, 34,35
Dentatus, 22, 36, 37
"fully adjustable," 21,22

Articulator(s) (Co ntinued)
Gerber Condylator, 22, 22
Gnathomat,22
Hanan 158, 34, 35
Hanau H2-PR,21,22,23,23, 34,35
mounting casts in, potentia errors in, 129
nonarcon, 22, 22
pati ent and, 12, 12
protrusive-retrusive components of, 28,29
semi-adj ustable, 21, 22
anterior guide of, 43
limitati ons of, 37
setting of, for waxing, 196, 196
functiond records for, 115
simple, 21, 81,82
ba ancing interferences and, 86
eccentric movements and, 85
limitations of, 81,82
problems with, 84
size of, 84
sources of error in, 82, 85
use of, 81
straight line, 21
TM], 22,22
Whip-Mix, 22, 34, 36,36
zeroing on, 30, 31,32,32,33
effect of on vertical dimension, 33,34
Average value articulator, 21
Axia contours, development of, in functional
waxing, 218,219
in waxing, 155, 155,160
in waxing for function, 167,167
Axle-type articulator, 22, 22

Balanced occlusion, 13
formula for, 13 .
Balancing movement, in occlusa analysis, 171
Bal ancing side, adjustment of, completion of, 142
from centric relation, 174
Balancing side contact(s), 93,93
Balancing side interference(s), 93, 93, 128
definition of,4
in adjustments on casts, 139
minimizati on of, 86
occlusal adjustment for, 137,139
prevention of, 184
Balancing relations, 128
Bennett movement, 24, 26
in determinati on of occlusion, 14, 15
in mounting of casts, 130, 132

233
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"Bite," force of, in centric occlusion, 6
Bite fork, in face bow registration, 101
Bite plane, 181
ear pi ece method of preparing, 105,106, 107
in face bow registration, 101, 101
non ear piece method of preparing, 105,106, 107
Border movements, envelope of, 3, 3
of mandible, 3,3
Broad centric, 10
Bruxism, 94, 95
occlusal splint for, 181
Bull's eye centric stops, 91,92
Bunsen burner shield, in handling of wax, 155
Bur, in removal of casts, 151

Cast(s),99
adjustments on, 139
balancing side interferences in, 139
working side interferences in, 139
articulation of, occlusal examination and, 91
errors in making, 99
inherent errors in mounting of, Bennett
movement and, 130, 132
condylar guidance and, 130, 131
condylar path and, 130
side shi ft and, 132
third point of reference and, 130, 130
mandibular, mounting of, 195
maxill ary, mounting of, 110,111
mounted, evaluation of, 127
mounting of, 99, 150
centric rel ati on registration in, 102, 102
ear pi ece face bow error in, 130
face bow registration in, 101,101
face bow transfer in, 101,102
for waxing, 212
hinge axis error and, 129, 129
horizontal condylar inclination in, 103
impression tray in, 99, 99
information for, 91
inherent errors in, 129
lateral condylar inclination in, 103
mandibular cast in, 103, 103
maxill ary cast in, 102,102
potential errors in, 129
simulation of, 113
steps in, 101, 101, 102,102, 103,103
waxing and, 153,154
zeroing in, 212
removal of, 151
bur in, 151
handpi ece in, 151
knife in, 151
standard, mounting of, 150
study, adjustment of, 139
waxing procedures and, 150,151
Cavo-surface contours, devel opment of, in waxing
for function, 167,167
in functional waxing, 218,219
Centrd pin, function of, 51
Centric, slide in, 8, 9, 92
Centric occl usion, 5
factors affecting, 6
force of "bite" in, 6
in mounting of mandibular casts, 196
interocclusal registrati on of, 82, 83
occlusal andysisfrom, 169, 170
rel ation to centric rel ation, 174,174
trauma from, 6
wax check bite of, 82, 83

INDEX

Centric relation, 7
adj ustment of, completion of, 141
arbi trary hinge axis in, 7
baancing side from, 174
check bite of, 111,112
errors in, 132, 133
in mounting of casts, 195
interocclusa registrati on of, 84
mandibular cast rel ating to, 111
mounting mandibular cast in, 112,113
occlusal adjustment in, 137, 138
occlusal analysis from, 172
premature contacts in, 91, 92
registration of, 112, 112
in mounting of casts, 102, 102
relati on to centric occlusion, 174,174
simulated, 8
termi na hinge axisin, 7,8
transverse hinge axis in, 9
working side from, 174
Centric rel ai on contacts, 141
Centric stops, 6, 7, 92, 92
bull 's eye, 91,92
determination of, 127, 128
in occlusal adjustment, 137,138
devel opment of, for opposing supporting cusps,
in waxing for function, 164, 165,165
in functional waxing, 217
in waxing, 155,158
locati ng of, in waxing, 214,214
in waxing for function, 161,163
occlusal stability and, 6
placement of, in functional waxing, 215, 215
principles of occlusal adjustment and, 143
Check bite, centric relation, 111,112
errorsin, 132, 133
protrusive, errors in, 133
wax, in mounting of mandibular cast, 103,103
of centric occlusion, 82, 83
Class| - normal occlusion, 6, 7
Complaint, insertion, in initial adjustment of
occlusal splint, 204
Condylar articulatorts), limitati ons of, 37
Condylar ball, 37
Condylar guidance, 11, 23,24
horizonta , 23, 24
Condylar guide, 37
Condylar gui de error, in mounting of casts, 130, 131
Condylar inclination, as determinant of occlusion, 14
horizonta , in mounting of casts, 103
setting of, 116,117
lateral, determination of, 24,25, 26
in mounting casts, 103
setting of, 25, 118
occlusal plane vs, in determination of occlusion,
14
Condylar movement, 4
Condylar path, in mounti ng of casts, 130
Condyl ets), movement of, 4
Contact(s), baancing side, 93, 93
centric relation, 141
initial centric relation, 91
in occlusal analysis, 173,173
occl usal, 128, 128
testing of, 95
premature, 141,142
in centric, 4, 85
in centric relation, 91, 92
locati on of, 129
protrusive, 94, 94
splint, in initial adjustment of splint, 205, 206
working side, 93,93, 95
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Contact rel ati ons, 128
balancing, 128
lateral protrusive, 129
protrusive, 128
straight working, 128
working, 128

Contact surfaces, smoothness of, occl usal splint and,

183
Contact vertical dimension, occlusal splints and,
185
Curve of Spee, 9
as determinant of occlusion, 14
in orientation, 11, 12
Curved pin, function of, 52, 53
Cuspts), locating of, in waxing, 214
movement patterns of, in waxing, 214,215
Cusp ridgets), devel opment of, in functional
waxing, 218, 219
in waxing, 155, 160
in waxing for function, 167,167
Cuspi d, waxing of, 149
Cuspid guidance, 11, 184
and vertical dimension, 195
form of, 190
occlusal splints and, 188, 189, 189
positi on of, 191
use of, 190
waxing of, 200,201,202
" Cuspid rise," 200
Customi zed incisal cup, 49,49

Denar articulator, 22, 22, 34,35
Denar face bow, 68, 69
Dentatus articulator, 22, 36, 37
Dentatu s face bow, 68, 69
Devel opmental grooves, in waxi ng for function,
168,169
Diagnosti c splint, 207
Di e-Spacer, in occlusal adjustment, 137
in preparation for waxing, 212,212
Differentia adjustment, of occlusal splint, 206
Disclusion, of centric stops of posteri or teeth, 131
Dysfunctiona occlusion, 1

Ear pi ece face bow, 67, 74, 75
error with, in mounting of casts, 130
registration with, 108, 109
Ear pi ece face bow transfer, 109,109, 110
Eccentric movements, 85
"Escapeways," in waxing for function, 161

Face bow, definition of, 23, 67
Denar, 68, 69
Dentatus, 68, 69
ear piece, 67, 74, 75
function of, 67
Hanau, 68, 69
kinematic, 67, 104, 104
manually centered, 68, 69
non ear pi ece, 67
parts of, 67, 68, 69
procedure for, analysis of, 73
registration with, 104
bite fork in, 101
bite plane in, 101,101
ear pi ece, 108, 108
in mounting of casts, 101, 101
non ear pi ece, 106, 107

235

Face bow (Co /lti/lued)
self-centering, 68, 69
simple, 74
use of, 70, 70, 71, 71, 72, 72, 105,105
Whip-Mix, 68, 69
Face bow transfer, definition of, 109
ear piece, 109, 109, 110
in mounting of casts, 101,102
mounting ring in, 110,111
non ear pi ece, 109,109
points of reference for, 74, 74, 75
simulation of, 113
split cast mount in, 110, 110
Facial surface, management of, in waxing of splints,
198,200
FC pin, adjustment of, for waxing, 212
and tabl e, s mulated setting of, 56, 56, 57, 58, 59,
60, 61, 62
elevation of, in customizing of adjustable table,
49
setting of, for freedom in centric, 52, 54, 55, 56
First molar, waxing of, 149
Freedom in centric, 10,10
as conceptual approach to occlusion, 1
concepts of, variations on, 10
laterd , rel ation to length of freedom in centric,
56, 63,63t
occlusal splint and, 184
Schuyler pin and, 56, 63, 63t
Schuyl er tabl e and, 56, 63, 63t
setting of FC pin for, 52, 54, 55, 56
Full coverage splint, in maintenance therapy, 206
"Fully adj ustable" articulator, 21,22
use of, 133
Functional occlusion, 1
definition and scope of, 2
waxi ng of, 149, 211
Functional records, for setting articulator, 115
in mounting of casts, 103
Functiona waxing, axial contours in, 218,219
cave-surfacesin, 218, 219
centric stops in, 215,215, 217,217,218
cusp ridgesin, 218,219
margina ridgesin, 218,219
nonsupporting cusps in, 218, 218
steps in, 215
supporting cusps in, 215,215, 216, 216
triangul ar grooves in, 220,220, 221
polishing of, 221,221
triangular ridges in, 220, 220, 221

28 Gauge green sheet wax, 151
Gerber Condylator articulator, 22, 22
Gnathic relator, use of, 133
Gnathomat articulator, 22
Gothic arch tracing, 67
in recording of mandibular movements, 4, 5
"Group function," in gui dance, 11
Guidance, 11
anterior, 11, 43
biologica considerations of, 43
effect of, on vertical dimension, 44, 44
functions of, 44
provision of, 45
condylar, 11, 23,24
cuspid, 11, 184
occlusal splints and, 188, 189,189
"group function" in, 11
horizonta condylar, 23, 24
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Guidance (Conti nued)
incisal, absence of, 191, 193
di sadvantages of use of, 184
in waxing, 212
protrusive, 191,193
Guide, anterior, 43,44
incisal, 43, 45
Guide pin, anterior, and table, 43, 44,44, 45
incisa, and table, 43,44, 45
Guide table, anterior, and pin, 43, 44,44, 45
setting of, 47, 47, 48
incisa , 52, 54
and pin, 43,44, 45
customizing of, 49, 49
setting of, 47,47, 48
Schuyler, 49, 50, 50
Cys,A., 67

Hanau acrylic, in customizing of adjustabl e table,
49
Hanau 158-4 articulator, 34,35
Hanau H2-PR articulator, 21, 22, 23,23, 34,35
Hanau face bow, 68, 69
Hanau's Quint, 13
Handpiece, in removal of casts, 151
"High restoration," 6
Hinge axis, arbitrary, 104
automatic method of locati ng, 105, 105
ear pi ece method of locating, 105; 105
measurement method of locating, 105, 105, 106
non ear piece method of locati ng, 105, 105, 106
error with, in mounting of casts, 129, 129
maxill a and, 104
of articulator, mandibular cast rel ati ng to, 111
terminal , determinati on of, 23
locating of, 104, 104
registration of, 23
"true," 104
Hinge axis locator, 67, 104,104
Horizontal condy lar guidance, 23, 24
Horizontal condylar inclinati on, setting of, 116,117
in mounting of casts, 103
without protrusive check bite, 118,119, 120
Horizontal opening, in occlusal anaysis, 173,173
Horizontal overlap, in occlusa analysis, 173, 173

Impression tray, in mounting of casts, 99, 99
Impressions, 99
Incisa cup, customized, 49,49
Incisa guidance, absence of, 191,193
in waxing, 212
use of, disadvantages of, 184
Incisal guide, 43,45
Incisa guide pin, and table, 43,44, 45
Incisa guide table, 27, 28, 52, 54
adjustment of, for waxing, 212
and pain, 43,44, 45
customizing of, 49, 49
setting of, 47, 47, 48
Incisa pin(s), 27,28, 45, 46
adjustable, concepts of, 49
Initial contact, in centric rel ati on, 91
in occlusal anaysis, 173,173
Inlay waxtes), 151, 211
Intercondylar distance, as determinant of occlusion,
13,14
Intercuspa position,S

INDEX

Interfaces, occluding, normal in functiona
occlusion, 2
Interference(s), 4
balancing side, 93, 93, 128
definition of, 4
in adjustments on casts, 139
minimizati on of, 86
occlusal adjustment for, 137, 139
prevention of, 184
occlusal, 200
premature contact and, 91,92
protrusive, 94, 94, 128
definition of, 4
occlusal adjustment for, 137, 139
prevention of, 184
working side, 93, 93, 128
definition of, 4
in adjustments on casts, 139
occlusal adjustment for, 137, 139
Interocclusa record(s), 83,83, 133
errors and, 83,83, 132, 133
Interocclusa registrationts), occlusal error and, 82,
84
of centric occlusion, 82, 83
of centric relati on, 84
lvory wax, 211, 216

Jaw, movements of, in functi onal occlusion, 3
positi ons of, in functiona occlusion, 3

Kerr 28 gauge casting wax, 211

"Keying in," in adjustment of splints, 206
Kinemati ¢ face bow, 67, 104

Knife, in removal of casts, 151

Latera condylar inclinati on, determinati on of, 24,
25,26
setting of, 25, 118
in mounting of casts, 103
Lateral freedom in centric, rel ati onship to length of
freedom in centric, 56, 63, 63t
Lateral protrusive relations, 129
Latera shift action, 24,25
Lateral wings, adjustment of, for waxing, 212
setting of, 48, 49, 56, 62
Long centric, 10
Long centric pin, adjustment of, for waxing, 212

Maintenance therapy, for occlusal splint, 206
full coverage splint in, 206
long-term di scontinuation of, 206
short-term di scontinuati on of, 206
stabilization splint in, 206
Mandibl e, movements of, border, 3,3
recordings of, 4,5
tracing devices for, 4
positions of, in functiona occlusion, 3
Mandibular casus), mounting of, 103, 103, 195
in centric occlusion, 196
in centric relation, 112,113, 195
methods of, 195
open vertical in, 196
rel ating to articulator hinge axis, 111
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Mandibular cast(s) (Continued)
relating to centric relation, 111
relating to maxillary cast, 111
simulated mounting of, for slide in centric, 114,
114
Mandibular movements, recordings of, 4, 5
tracing devices for, 4
Mandibular positions, in functional occlusion, 3
Manually centered face bow, 68, 69
Marginal ridges, development of, in functional
waxing, 218,219
in waxing, 155,160, 168
in waxing for function, 167,167
principles of occlusal adjustment and, 143
Maxilla, hinge axis and, 104
Maxillary cast, mandibular cast relating to, 111
mounting of, 110,111
processing of, in waxing, 203
simulated mounting of, 115
Maxillary overlap, anterior, as determinant of
occlusion, 14
Maxillary teeth, coverage of, occlusal splint and,
183
Mobile teeth, 92
Mounted casts, evaluation of, 127
slide in centric in, 129
Mounting procedures, potential errors in, 127
Mounting ring, in face bow transfer, 110,111
Movement paths, of supporting cusps, 4,4
Movement patterns, of cusps, in waxing, 214,215

Night grinding, occlusal splint for, 181
Non ear piece face bow, 67
registration with, 106, 107
Non ear piece face bow transfer, 109,109
Nonarcon articulator, 22,22
Nonsupporting cusps, development of, in functional
waxing, 218,218
in waxing, 155, 159
in waxing for function, 165, 166

Occluding interfaces, in functional occlusion, 2
Occlusal adjustment, 137
completion of, 141
decisions in, 140
determination of centric stops in, 137,138
Die-Spacer in, 137
for balancing interferences, 137, 139
for protrusive interferences, 137, 139
for waxing, 213
vertical dimension in, 212
for working interferences, 137, 139
in centric relation, 137, 138
on casts, steps in, 137
principles of, 143
centric stops and, 143
marginal ridges and, 143
supporting cusps and, 143
restoration of teeth and, 140, 141
theoretical considerations of, 137
Occlusal adjustment therapy, splint therapy and,
207
Occlusal analysis, adjustment of articulator in, 172
balancing movement in, 171
from centric occlusion, 169,170
from centric relation, 172
horizontal openingin, 173, 173

INDEX 237

Occlusal analysis (Continued)
horizontal overlap in, 173, 173
initial centric relation contacts in, 173, 173
protrusive movement in, 169
working movement in, 171
Occlusal bite plane splint, 182, 183
Occlusal contacts, 128, 128
determination of, articulating paper for, 151
materials for, 151
shim stock for, 152
typewriter ribbon for, 151
testing of, 95
Occlusal examination, 91
articulation of casts and, 91
Occlusal interference(s), 200
premature contact and, 91,92
Occlusal morphology, determinants of, 14
Occlusal plane, types of, effect of on splints, 191,
194
vs. condylar inclination, in determination of
occlusion, 14
Occlusal splintts), 181
adjustment of, 206
differential, 206
for swallowing, 206
biomechanics of, 186
borders of, 191, 194
contact vertical dimension and, 185
coverage of maxillary teeth and, 183
cuspid guidance and, 188, 189, 189
freedom in centric and, 189, 190
pattern of movements and, 190,191
useof, 190
for bruxism, 181
freedom in centric and, 184
function of, 184
initial adjustment of, 203
insertion complaint in, 204
objectives of, 204
splint contacts in, 205, 206
steps in, 204, 204, 205
insertion of, 203
long-term therapy for, discontinuation of, 206
maintenance of, 186
mai ntenance therapy for, 206
material for, 185
minimizing disturbing influences from, 182
physical requirements of, 182
postinsertion therapy for, 206
short-term therapy for, discontinuation of, 206
smoothness of contact surfaces and, 183
Sved, 185'
use of, 186
rationale for, 181
vertical dimension of, 186, 187
waxing of, 197,198, 199, 200
preparation for, 197
setting of articulator for, 196, 196
Occlusal splint coverage, outlining of, 196,197
Occlusal splint therapy, effectiveness of, 182
goals for, 182
Occlusal stability, 185
centric stops and, 6
Occlusal surfaceis), identification of, waxing and,
153
management of, in waxing of splint, 198,198,
199,200
reduction of, 213
waxing of, 149
Occlusal vertical dimension, 8
determination of, 8
in restorative procedures, 8
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Occlusion, balanced, 13 Quick-cure acrylic, for waxing, 211
formula for, 13
centric, 5
factors affecting, 6
force of "bite" in, 6 Record(s), functional, 103
trauma from, 6 for setting articulators, 115
Class| - normal, 6, 7 inter occlusal , 83, 83
concepts of, 1, 2 error and, 83,83, 132, 133
determination of, 13, 14, 149 protrusive, method of obtaining, 115,115, 116
anterior maxillary overlap in, 14 path of condyle and, 116,116
Bennett movement in, 14, 15 Regi strati on(s), centric rel ation, 112,112
condy lar inclination in, 14 in mounting of casts, 102, 102
curve of Spee in, 14 face bow, 104
intercondylar distance in, 13, 14 ear piece, 108, 108
occlusal plane vs. condylar inclination in, 14 in mounting of casts, 101,101
working side movement in, 14 non ear pi ece, 106,107
dysfunctional, 2 interocclusal, occlusa error and, 82, 84
functional, 1 of centric occlusion, 82,83
definition and scope of, 2 of centric relati on, 84
waxing of, 149 of terminal hinge axis, 23
ideal, 2 protrusive, path of condyle and, 116, 116
practical concept of, 2 Restoration(s), "high," 6
Off-set pin, function of, 51, 52 Restorati ve dentistry, splint therapy and, 207
Open vertical, in mounting of mandibular casts, 196 Retrusive-protrusive components, of articulator, 28,
Ori entation, 11, 12 29
compensating curve in, 11,12 Ridges, positions of, in waxing, 215, 215
curve of Spee in, 11, 12 Right central incisor, waxing of, 149
Frankford horizonta planein, 11, 12 "Rocking," 185

standard horizontal planein, 11, 12
Orthodontic therapy, splint therapy and, 207

Schuyler pin, adjustment of, for waxing, 212
and table, 27, 52, 54
customizing of, 49, 50

Pantographics, use of, 133 use of 50, 50
"Peduncles," 100 freedom in centric and, 56, 63, 63t
"Phantom bite," 6 Schuyler tabl e, adjustm ent of, for waxing, 212
Pin(s), 51 and pin, 27, 52, 54

central, 51 customizing of, 49, 50

curved, 52,53 use of, 50, 50

Fc, 49, 212 freedom in centric and, 56, 63, 63t

incisal, 27, 28, 45, 46 Self- centering face bow, 68, 69

long centric, 212 Semi-adjustabl e articulator(s), 21,22

off-set, 51,52 anterior guide of, 43

Schuyler, 49, 50, 50 limitations of, 37
"Playing," 183 Shim stock, 5
Pontic, positi oning of, in waxing, 213, 214 in determinati on of centric stops, 128,128
Posselt's diagram, 174,174 in determination of occlusal contacts, 152
Postinsertion therapy, for occlusal splints, 206 in development of centric stops, 217
Premature contacts, 141,142 testing contacts and, 216

in centric, 4 Side shift, in mounting of casts, 132

minimizing of, 85 Simple articulator(s), 21, 81,82

in centric rel ation, 91,92 balancing interfer ences and, 86

locati on of, 129 limitations of, 81,82
Protrusive adjustment, completi on of, 143 problems with, 84
Protrusive check bite, errors in, 133 size of, 84
Protrusive contacts, 94, 94 and eccentric movements, 85
Protrusive guidance, 191,193 sources of error in, 82, 83, 84, 85
Protrusive interference(s), 94, 94, 128 use of, 81

definition of, 4 Simple face bow, 74

occlusal adjustment for, 137,139 Simulati on, of centric relation, 8

prevention of, 184 of face bow transfer, 113
Protrusive movement, in occlusal analysis, 169 of setting of FC pin, 56,56, 57, 58, 59, 60, 61, 62
Protrusive record, method of obtaining, 115, 115, Slaycris wax, 200,201, 211

116 Slide in centric, 8, 9, 92

path of condyle and, 116, 116 in evaluation of mounted casts, 129
Protrusive registrati on, path of condyle and, 116, simulated mounting of mandibular cast for, 114,

116 114
Protrusive relati ons, 128 "Smash and carve" method, of waxing, 150
Protrusive-retrusive components, of articulator, 28, Snow, G. B., 67

29 Spee, curve of, 9, 11,12, 14
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Splintts), di agn osti ¢, 207
full coverage, in maintenance therapy, 206
occlusal, 181. See also Occlusal splints.
occlusal bite plane, 181, 182,183
stabilization, in maintenance therapy, 206
Type |, 194, 195
Type I, 194, 195
Type Il1,194, 195
Type IV, 194, 195
" Splint centric," 184
Splint contacts, in initial adjustment of splint, 205,
206
Splint coverage, outlining of, for waxing, 196,197
Splint therapy, 206
occlusal adjustment therapy and, 207
orthodontic therapy and, 207
restorative dentistry and, 207
Split cast mount, in face bow transfer, 110, 110
Stability, occlusal, 185
Stahili zation splint, in maintenance therapy, 206
Standard casts, mounting of, 150
Stereographics, use of, 133
Stone, mixing of, 100
Straight line articulator, 21
Strai ght working rel ations, 128
Study casts, adjustment of, 139
Supplementa grooves, in waxing for function, 168
Supporting cusps, devel opment of, in functional
waxing, 216, 216
in waxing, 155, 155, 157
in waxing for function, 163,164
movement paths of, 4, 4
placement of, in functional waxing, 215, 215
principles of occlusal adjustment and, 143
Sved splint, 185
Swallowing, adjustment for, occlusal splint and, 206

Table, adjustable, 49, 50
Teeth, abutment, preparation of for waxing, 212
mobility of, 92
preparation of, in waxing, 153, 154, 155
restorati on of, occlusal adjustment and, 140,141
Terminal hinge axis, determinati on of, 23
in centric relation, 7,8
locating of, 104, 104
registration of, 23
Thielmanri's formula, 13
Third point of reference, and inherent errors in
mounting of casts, 130, 130
TMJ acrylic, in customizing adjustabl e table, 49
TMJ articulator, 22, 22
"Tongue thruster," 185
Transfer, face bow, definition of, 109
ear pi ece, 109, 109, 110
in mounting of casts, 101, 102
mounting ring in, 110, 111
non ear piece, 109, 109
points of reference for, 74, 74, 75
simulation of, 113
split cast mount in, 110, 110
Transverse hinge axis, in centric relation, 9
occlusal error and, 83, 83
Tray, impression, in mounting of casts, 99 99
Triangular grooves, devel opment of, in fUlctiona
waxing, 220,220
in waxing for functian, 168, 169
polishing of, in functional waxing, 221,221
Triangular ridges, development of, in functional
waxing, 220, 220
in waxing, 160, 161
in waxing for function, 168,169

"True" hinge axis, 104
determinati on of, 67

Type | splint, 194, 195

Type Il splint, 194, 195

Typelll splint, 194, 195

Type IV splint, 194, 195

Typewriter ribbon, for determinati on of occlusal
contacts, 151

Undercuts, bl ocking out of, for waxing, 197,197

Vertical dimension, and cuspid guidance, 195
central pin and, 51,52
changes in, compensation for, 51,51, 52
methods of providing, 45,46
curved pin and, 52, 53
effect of anteri or guidance on, 44,44
effect of zeroing on, 33,34, 50, 51
in occlusal adjustment for waxing, 212
occlusa , 8
determination of, 8
in restorative procedures, 8
of occlusal splint, 186, 187
off-set incisa pin and, 51, 52
Vibrator, use of, in mounting of casts, 100

Wax(es), 151
28 gauge green sheet, 151
handling of, 153, 156
Bunsen burner shield in, 155
inlay, 151, 211
lvory, 211, 216
Kerr 28 gauge casting, 211
Slaycri s, 200, 201, 211
Wax-added technique, 150
extension of, 211
Wax-carving technique, 150
variations of, 150
Wax check bite, in mounting of mandibular cast,
103,103
of centric occlusion, 82, 83
"Wax chew-in," in determinati on of occlusion, 14
Wax spatula, 211
Waxing, axial contours in, 155,160
centric stopsin, 155, 158, 214,214
completion of, 161,161, 202,203
summary of requirements for, 202, 203
cusp ridgesin, 155, 160
cusps in, 214
movement patterns of, 214,215
equipment for, 150
for function, 161
axial contours in, 167,167
cave-surface contours in, 167,167
centric stops in, 161,163, 164, 165,165
cusp ridges in, 167,167
devel opmental grooves in, 168,169
"escapeways" in, 161
margina ridgesin, 167,167
steps in, 161,163, 164, 165, 166, 167, 168, 169
supplemental grooves in, 168
supporting cusps in, 163,164
triangular grooves in, 168,169
triangular ridges in, 168, 169
functional, stepsin, 215
goals for, 152, 152
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Waxing (Co ntinued) Waxing (Continued)
identification of occlusal surfaces and, 153 waxes for, 211
instruments for, 150, 211 zinc stearate in, 151, 200,201
heating of, 153 Wear, facets of, 94,95
marginal ridgesin, 155,160, 168 Whip-Mix articulator, 22, 34, 36,36
materials for, 150, 211 Whip-Mix face bow, 68, 69.
mounting of casts and, 153,154, 212 Working mov ement, as determinant of occlusion, 14
nonsup porting cusps in, 155,159 in occlusal analysis, 171
of cuspid gui dance, 200,201,202 Working relations, 128
of functional occlusion, 149, 211 Working side, adjustment of, completion of, 142
of occlusal splint, 197,198, 199,200 from centric relation, 174
managem ent of facial surface in, 198, 200 Working side contacts, 93, 93, 95
management of occlusal surface in, 198,198, Working side interference(s), 93, 93, 128
199,200 definition of, 4
pontic in, positioning of, 213, 214 in adjustments on casts, 139
preparation for, 152, 211, 212, 213 occlusal adjustment for, 137, 139

Di e-Spacer in, 212,212
preparati on of teeth for, J53, 154, 155
ridges in, positions of, 214,215

"smash and carve" technique of, 150 Zeroing, 30, 31, 32,32,33

steps in, 155,157, 158, 159, 160, 161, 212,212 effect of, on path of incisa pin, 50, 51

supporting cusps in, 155, 157 on vertical dimension, 33, 34, 50, 51

techniques of, 150 in mounting of casts, 212

triangular ridges in, 160, 161 Zinc stearate, in determination of centric stops, 219,
wax-added technique of, 150 219

wax-carving technique of, 150 in development of centric stops, 217

vari ations of, 150 in waxing, 151, 200, 201
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