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Foreword

The introduction of physiology to the treatment of occlusal surfaces has
been the most notable advance in occlusal rehabilitation during the last
ten years. According to this concept, individuality and anatomic and neu-
romuscular variations influence the type and the design of restorations.
Normal jaw movements conform to occlusal surfaces to provide comfort-
able and functioning restorations. Furthermore, the natural development
of vertical dimensions and occlusal planes is maintained as much as
possible. This text shows how to make comfortable, functioning, efficient,
and esthetic restorations by using the individual’s chewing, rubbing, and
swallowing muscles for occlusal reconstruction. This eliminates the need
for elaborate time-consuming mechanical devices. Dr. S. Charles Brecker
is one of the few dentists in the United States to apply dental and oral
physiology to clinical procedures in occlusal rehabilitation. He was among;
the first of a small group to recognize the vast differences between the
physiological and mechanical concepts of rehabilitating the dental organ.
He clearly outlines the physiological approach and profusely illustrates
the procedures used.

When discomfort results from rehabilitation based upon mechanical
concepts, it is mainly because that rehabilitation is out of harmony with
the individual’s mouth functions. As the patients have difficulty in ad-
justing to unnatural vertical dimensions, occlusal planes, vertical and
horizontal overlaps or eccentric bilateral balance, mechanical restora-
tions must eventually be replaced with physiologic restorations. In
bringing out this revised edition, Dr. Brecker has incorporated his latest
studies so that the dental practitioner and dental student may be
informed of the progress that has been made in physiologic occlusal
rehabilitation.

T. B, J. Smananan, D.D.S.



Preface to Second Edition

The primary purpose of this edition is to organize the treatment pro-
cedures of malfunctioning dentitions so that the reader can approach the
problems with definite steps in mind. The individual’s functioning occlusal
concept 18 again presented because there is no single plan of treatment
that will apply to all occlusions. This concept was used for the patients
treated and illustrated in the first edition, and they are shown nine to
twenty years after treatment.

There is a marked difference between the theoretical approach and
the clinical approach to occlusal rehabilitation. To dwell upon philosophy
and theory alone offers little to the dental practitioner who is concerned
with methods to guide him in practice. I have stressed the HOW in reha-
bilitating occlusions. As a result, which occlusions to alter, which to
duplicate, and which to leave alone receive special attention. Existing
functioning occlusions which are normal for the individual must not be
destroyed just because they do not follow the preconceived plan the
dentist has adopted. We are qualified to remedy-—mnot create—occlusions.

There are new chapters on the management of common although
not typical occlusions requiring rehabilitation, such as the occlusion with
a prognathic jaw, a crogss-bite, the terminal dentition, occlusions with
excessive vertical and excessive horizontal overlaps, and the previously
treated occlusion. The uncontrollable symptom of bruxism, responsible
for excessive attrition of teeth, is described in detail in a special chapter
on wear. Bruxism dictates the type and the design of the restoration,
and five methods of treating worn dentitions are introduced. There are
great demands today for esthetic improvement and the average patient
undergoing occlusal rehabilitation expects such improvement. The
chapter on esthetics has been revised to include six prosthodontic plans
of correcting objectionably spaced teeth. The preparation of teeth for
full coverage restorations includes high speed techniques. A new chapter
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viii— PREFACE TO SECOND EDITION

on the three-quarter ecrown by Dr. Maurice J. Saklad is added because
a full crown of any type and of any material should be advocated only in
cases of absolute necessity. Other new chapters describe porcelain fused
to gold restorations, the importance of ocelusal planes, cementation and
maintenance, and primary reasons for failures in rehabilitation., In my
lectures throughout the world and over the many years, many questions
have been asked regarding rehabilitation. I have always tried to keep
note of such questions and, as a result, present in this edition a chapter of
frequently asked questions and their answers.

Inasmuch as the practice of ocelusal rehabilitation is a series of com-
plex procedures, there is no necessity to add to these by insisting upon
the use of complicated, time-consuming instruments. The articulator
is a tool of personal preference and, as such, plays only a secondary role
in occlusal rehabilitation.

I am indebted to Dr. Thomas k. J. Shanahan, my friend and col-
league, for his continual encouragement in formulating the philosophy
on occlusion—the difference between the physiological approach and the
mechanical approach, to use his words. To Dr. Maurice J. Saklad, a
devoted friend and colleague, who has contributed so much to the profes-
sion, my thanks for his contribution of the chapter on the three-quarter
crown. I am indebted to Agnes Iricson, my girl Friday, for her able
assistance not only in my practice but in the writing of this edition. Nu-
Dent Porcelain Studio. is acknowledged for the untiring efforts of Sol
Altshuler, Nickie Argentieri, Dominic Mater, Bill Olsen, Igor Schreiber,
Lou Mazzone, and the entire staff—my technicians for over 30 years. The
profession owes a debt of gratitude to David Ieinson for his contributions
in the ceramic field. My thanks go to the Ralph Dental Laboratories for
their assistance with internal attachments and to Clarence Frucht, my
technician, who is always at my beck and call. I am grateful to Irving
Feinland of Noble Metals for his contribution of an understanding chapter
on poreelain fused to gold restorations. His gold was the first metal outside
of iridioplatinum and palladium alloys to be used for the fusion of por-
celain in our research group. Thanks go to the staff of The Camera House
for their help in the photography and to the artist Ted Collangelo for the
art work. To the entire staff of W. B. Saunders Co. goes my appreciation
for their cooperation in the publication of this text.

5. CusrLEs BRECKER
New York City



Preface to First Edition

Over the years, I have had the good fortune to be called upon to consult
with regard to the diagnosis of many cases of my colleagues. I call it my
good fortune because I have been able to collect and organize data on
problems in occlusal rehabilitation that, as an individual, T might not
have had the opportunity to see.

The subject of ocelusal rehabilitation comprises a correlation of the
various phases in restorative dentistry. Today, the demand for esthetics
is great, but the patient is not familiar with the limitations in this phase.
Existing uncontrollable conditions and anatomic anomalies are only a
few of the restrictions the operator is confronted with in attempting to
produce an esthetic result acceptable to the patient.

In this book the preparation of teeth for complete coverage, the
impression technique, and fixed and removable partial dentures receive
gsome consideration in the first few chapters. Beecause the use of internal
attachments contributes so much to occlusal rehabilitation, the clinical
procedures in the construction of a practical case from beginning to com-
pletion are introduced.

A classification of cases in the treatment of disorganized occlusions
is presented to form the basis of teaching the subject for undergraduate
and postgraduate curricula. Of prime importance is the treatment of
patients in the various classifications in step by step procedures, from
start to completion. Kmphasis is placed on pictures for each clinical step.
Throughout the chapters, the fact is stressed that an existing occlusion
must never be altered unless the operator is certain that a change is
necessary. The influence of bruxism in occlusal design of the restorations
cannot be minimized. A grouping of patients suffering from this common
habit is presented, along with the management of the manifestations of
abnormal wear in restorative dentistry. The limitations of the materials
used in the restorations and the anatomic abnormalities plus the muscle
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x—PREFACE TO FIRST EDITION

habits of the patient over the years are only a few of the reasons why the
approach to occlusal rehabilitation should be a conservative one. Little
emphasis is given the articulator. The type of articulator and face-bow
is primarily a matter of personal preference. There is no need to extol the
virtues of one instrument over another.

The philosophy of occlusion as presented in this text has taken many
years of planning. I cannot present this material without giving full
credit to my friend and colleague, Bercu Fischer. His vast knowledge and
experience in occlusion, as influenced by his practice of orthodontics,
motivated my thinking so much that some of my opinions may have
actually originated with him.

The success of treatment involving extensive restorations is not
solely dependent upon the individual operator. The technician is an im-
portant cog in the wheel that turns the dysfunctioning occlusion into
a successful one. I am deeply grateful to Mr. Dave Feinson and the Nu-
Dent Porcelain Studio for the aid and consideration offered me in the
preparation of this text. I am indebted to Sol Altshuler, Nickie Argentieri
and Louis Mazzone for their excellent technical work; to Bill Olsen for
the ceramics; to Dom Mater and Max Stimm for their help in acrylic resin,
and the entire staff for their cooperation; and to Nat Gold and Irving
Feinland for their chemical and metallurgical guidance.

In the construction of the many removable partial dentures with
internal attachments, I express my appreciation to Peter Joffe, an artisan
and a true friend. My thanks go to many of my colleagues for aiding me
with some of the data, directly and indirectly. In particular, these include
Drs. Ira Klein, Thomas 1. J. Shanahan, Maurice Saklad, Robert McKay,
Louis Blatterfein, and William Diamond. No practitioner can claim credit
for work accomplished without the capable assistance of his assistant.
To Miss Agnes Ericson, my thanks for her loyalty and help. I wish also
to record my appreciation to the artist, Margot Suffrain, and to the staff
of the W. B. Saunders Company.

S. CHARLES BRECKER
New York City
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THE MEANING AND
PHILOSOPHY OF
OCCLUSAL
REHABILITATION

INTRODUCTION

The dental profession has been interested in rehabilitating the masticatory
apparatus as a unit for many years. Iivery cffort is stressed to preserve and rebuild
the teeth rather than to remove them. The importance of replacing missing teeth
is preached to the public as an essential step in delaying the necessity for complete
dentures.

The practice of occlusal rehabilitation is not limited to the selegt few. The
operator who is capable of preparing teeth, designing most of the present-day res-
torations, diagnosing abnormalitics, and recognizing what not to treat as well as
what to treat, can undertake rchabilitation of a dysfunctioning occlusion. He
should, however, participate in postgraduate training, regular reading, and study
on the various concepts of occlusion, and add this knowledge to his practical ex-
perience. After an evaluation of his capabilities and training, it is for the individ-
ual operator to decide which philosophy, technique, and instruments he finds
most practical, expedient and efficient to adopt. Whether he has a dental tech-
nician in his office will also be a factor influencing his technique. We must be aware
that one technician cannot be proficient in making every type of restoration, such

1



2 — THE MEANING AND PHILOSOPHY OF OCCLUSAL REHABILITATION

as acrylic resin, poreelain, cast gold crowns and bridges, removable partial den-
tures with internal attachments, and complete dentures.

The practice of dentistry is a busy and trying undertaking; therefore, time
is also important in treating a collapsed dentition. The quicker the rehabilitation
is completed, the better it is for the prepared teeth, the occlusion, the dentist,
and the patient. It is advisable, therefore, that the operator select a technique that
does not entail involved, time-consuming procedures which his practice does not
permit. He should not treat too many rehabilitation cases which are prone to
bring pressure and tension upon him.

DEFINITIONS OF REHABILITATION

Oral rehabilitation refers to the correction, treatment, and improvement of the
dentition. In one instance, a single amalgam restoration or successful periodontic
treatment rehabilitates the mouth, whereas, in another extensive crowns and bridges
are required. Occlusal rehabilitation refers to the treatment of the entire occlusion: It
is the correction of all dental ailments for a particular patient in order to restore his
occlusion to optimum function, improve upon the esthetics, and preserve the teeth
and periodontium. The operator treats the dental mechanism as a unit rather than
managing the abnormalities separately when the occlusion is collapsed, lost, or
reduced. Treating the teeth as a unit does not necessarily mean the radecal cutting of
all remainang teeth and covering them with full coverage restorations. Healthy teeth
which are in acceptable alignment and are not used as abutment retainers should

Figure . 1t is not necessary to cut and cover
every tooth in the mouth to rehabilitate an occlu-
sion, This patient received porcelain jacket crowns,
several gold inlays, and one fixed partial denture
without altering the original satisfactory occlusal
relationship.



THE MEANING AND PHILOSOPHY OF OCCLUSAL REHABILITATION — 3

be left intact (Fig. 1). The operator should bear in mind that three-quarter crowns,
pin~ and pitledge restorations, inlays, gold foils, amalgams, and silicate cements
also contribute to successful rehabilitation.

The subject of occlusal rehabilitation is vast and debatable because of the
many conflicting opinions and procedures recommended in the correction of ab-
normal oral and occlusal manifestations. Both the success of treatment and the
methods used are governed by inescapable limitations. The correct approach to the
treatment of a dysfunctioning occlusion depends upon the foresight, the ability,
and the practical experience of the operator and his technician. No set rule can be
recommended that will apply to the treatment of all patients.

CARDINAL PRINCIPLES IN THE TREATMENT OF
PATIENTS REQUIRING REHABILITATION

To the dentist who undertakes the treatment of a dysfunctioning occlusion
I present the following precautions and advice as guides in his undertaking:

1. Do not alter the occlusion of a patient unless you are certain that such a
change is necessary.

2. Do not rehabilitate the occlusion beyond the limits of the patient’s phys-
iologic rest position and interocelusal space.

3. Occlusions are like fingerprints—no two are exactly alike; therefore, all
occlusions cannot be treated the same, like dresses from one pattern.

4. If the existing occlusal curve is not a factor in any temporomandibular
joint area disturbance, if it contributes to a healthy periodontium, and if it partici-
pates in a comfortable and functional occlusion, then it is advisable to duplicate
that curve in occlusal rchabilitation. This does not mean a curve that has been
distorted by the extrusion of some teeth because of failure to replace missing ones.

5. Corrective and restorative dentistry is controlled by many limitations, and
the dentist and patient must take these limitations into consideration.

6. Do not hesitate to consult with other practitioners in the planning of your
case.

7. Do not permit yourself to be placed in the position of having to create a
beautiful esthetic result in the restoration that will first have to be approved by
the patient.

8. What a patient can tolerate and what he cannot in occlusal rehabilitation
cannot be determined beforehand.

9. Complete the occlusal rehabilitation as quickly as possible.

10. Preparing teeth with ultra high speed instruments does not mean working
in haste.

11. Not all patients who come to the dental office require occlusal rehabili-
tation. '

12. Do not persuade the patient to undergo occlusal rehabilitation by im-
plying that failure to do so will cause all the remaining teeth to be lost and that
he will have to wear complete dentures. It does no credit to the profession to instill
the element of fear in order to obtain the patient’s consent for drastic rehabilitation.
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13. It is not necessary to cut and cover every tooth in order to rehabilitate
the occlusion.

14. Do not resort to full coverage restorations if those that conserve more
tooth structure are indicated.

15. Inform the patient that nothing of a material nature lasts indefinitely and
that restorations may last two years in one patient and perhaps ten or more years
in another.

16. Do not plan your case according to the denture type of tooth-to-tooth
ocelusal relationship unless all the posterior teeth are missing or the occlusion is
collapsed or lost.

17. Be sure the patient understands the plan of treatment presented, the ap-
proximate time required for completion, the importance of keeping appointments,
and the problems that may occur.

18. Reserve the right to alter your original diagnosis and treatment plan be-
cause of unavoidable and unseen conditions.

THE PHILOSOPHY OF OCCLUSAL REHABILITATION

The philosophy of rehabilitating a collapsed, reduced, or lost occlusion is
primarily determined by the premise the operator adopts regarding the movements
of the mandible. This premise tends to determine the methods and instruments
that he uses in recording and transferring the jaw relations and orienting the work-
ing casts. Itach technique, in the hands of the individual who gets results that
benefit his patient, can be considered an acceptable philosophy to follow. Some
operators, however, seem to have an unusual regard for certain face-bows and
articulators, and believe that these accessories make possible extremely accurate
recording and duplication of functional movements of the jaw. They also regard
the use of these particular accessories as indispensable in occlusal rehabilitation.
Such devotion to a mechanical contrivance often complicates progress in the prac-
tice of rehabilitation. According to this reasoning, dentists may be divided be-
tween those who have a firm conviction regarding what can be accomplished with
a mechanical instrument and those who favor the individual physiologic concept
that the articulator cannot do exactly what the mouth can, and vice versa. To say
that final tests in the mouth for occlusal discrepancies cannot be accurate because
of periodontally involved teeth that become depressed during such tests is not a
valid reason for making all corrections on the articulator, because the articulator
is a solid object. It is an accepted fact that any periodontally involved tooth having
vertical movement is a condemned tooth and should be removed. The dentist who
uses gnathological concepts and recordings with time-consuming devices, yet ob-
tains satisfactory results, should be encouraged and complimented; by the same
token, we should not criticize the operator who obtains successful results by using
different and less intricate instruments and methods. What is important is the
fact that no matter which philosophy or instruments are used, the limitations in
treatment of an individual case are ever-present and the plan of procedure is in-
fluenced.
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The most troublesome branch of dental practice is occlusion. It is most haz-
ardous to disturb an articulation by destroying all the teeth for full coverage
restorations, by futile attempts to improve esthetics in individuals whose par-
ticular conditions are not amenable to improvement, the indiscriminate splinting
of teeth, the disregard for uncontrollable rubbing habits, and increasing the ver-
tical dimension of occlusion beyond the limits of tolerance under the guise of re-
storing an occlusion. We should be ultraconservative in our procedures and create
necessary restorations that are harmonious with their surroundings and we should
conserve tooth structure whenever possible.

We strive for the ideal in occlusion despite the fact that we are not certain
what is ideal. We adhere to a hypothetical plan of cross-tooth contacts in cross-
jaw excursions and we are disappointed because such a plan fails to succeed in
most cases. We stress the importance of the temporomandibular joints, some
claiming that they dictate and control mandibular movements, whereas it is the
neuromuscular system that controls these movements. We refer to pain and dis-
comfort in the temporomandibular joints when in most instances we mean pain
and discomfort in the joint areas, such as muscle spasms, strained ligaments, and
nerves. We define balance and equilibration in perplexing and muddled terms but
refer to these terms to obtain the so-called ideal occlusion. We are constantly re-
minded of the importance of a hinge axis recording, the center of rotation, and
mathematical equations that must be done when we use certain instruments,
when these factors have little bearing upon the success of our restorations.

Nature is not concerned with the so-called ideal occlusion formulated by man.
Uniformity of tecth, uniformity of oecclusal carvings, and a single type of occlusal
plane do not exist in all patients. As long as the occlusion functions satisfactorily,
without pain or discomfort to the surrounding and supporting structures, no change
in the pattern is advocated despite the excessive overlaps, the prognathisms, the
cross-bites, the different levels of occlusion, and the developmentally spaced teeth.

THEORETICAL AND CLINICAL APPROACH TO
OCCLUSION

A normal occlusion is an individual phenomenon, not typical. What is ideal
theoretically 1s not necessarily normal clinically. The approach to occlusion may
be theoretical or clinical. The theoretical approach is primarily a philosophy, de-
termined chiefly by the premise the dentist adopts regarding the movements of the
jaw, the instruments he uses to record and transfer the jaw movements, the un-
realistic “perfect” preparations, and geometric occlusal carvings; according to this
view, one type of tooth arrangement is considered ideal for all patients, The dentist
is constantly learning, and theory is important in dentistry because it is the basis
for teaching; however, clinical application must be a practical reality for the in-
dividual. Clinical success is influenced by consideration for the many limitations,
and is also based upon the individual’s physiology, which determines the extent of
damage to the teeth and supporting structures.

It is not necessary to alter an occlusion just because it does not conform to
a plan considered ideal in theory. Aside from pathologic conditions and accidents
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that may occur, all organs of the body deteriorate with age, and there is no reason
to assume that the teeth and supporting structures are exempt. At the same time,
we should realize that restoring, replacing and altering the teeth so that they appear to
be stereotyped, arithmetical shapes and carvings tn every case may look correct but
may not be functionally accepted by the patient. Wheeler writes, “Nothing anatomic
may be reduced to the mathematical exactitude of geometrical terms.””> The suc-
cess of treatment and the longevity of the teeth and restorations are controlled
not only by the many limitations in and around the mouth but by the materials
we use in our restorations. It is also based upon the health and behavior of the
patient, the ability and experience of the dentist and his technicians, oral hygiene,
and mainteénance. Theory, therefore, can be considered only a guide in the treat-
ment plan of an individual case. Restorations may last ten years in one patient and
only one or two years in another because no two patients react to dental treatment in
exactly the same manner.

THE DIFFERENCE IN OCCLUSION BETWEEN
COMPLETE DENTURES AND FIXED DENTITION!

The treatment procedures in rehabilitating an occlusion in a fixed dentition
must be considered different from those in complete dentures. Some prosthodontists
have stated repeatedly that “occlusion is occlusion,” whether for complete dentures
or for a fixed dentition, implying that the occlusal relationship is the same in all
cases; yet the treatment plan, the mandibular registrations, the interocclusal dis-
tance, and so forth are all different:

COMPLETE DENTURES
No natural teeth to use as guides

No centric occlusion present

No individual interocclusal space

Compelled to use 2 to 3 mm. average
free-way space

Incisal guide angle under control of
operator

No individual occlusal planes

Must have stability of denture
Operator can set teeth off ridge
Denture slides over mucosa

Denture can be removed by the
patient

FIXED DENTITION
May have sufficient teeth to use as
guides
Satisfactory centric occlusion may be
present
Interocclusal space may be registered
Space may be anywhere between 0 and
10 or more mm.
Incisal guide angle may be present

Individual occlusal planes may be
present

No stability necessary

Cannot set teeth off ridge

Rehabilitated fixed dentition does not
slide over mucosa

Ifixed restorations cannot be removed
by the patient

INDICATIONS FOR OCCLUSAL REHABILITATION

Before the operator commits himself to altering an existing occlusion he must
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be firmly convinced that a change is necessary and that he is capable of making
that change. Occlusal rehabilitation is indicated when it is necessary to do any
of the following:

1. Restore impaired or lost occlusion to obtain optimum function.

2. Preserve the remaining teeth and restorations.

3. Improve upon unsatisfactory esthetics within existing limitations.

4. Maintain or create a healthy periodontium.

5. Eliminate pain and discomfort in the tecth, the gingivae, and the under-
lying and supporting structures.

THE TEMPOROMANDIBULAR JOINT

Too much emphasis is placed upon the temporomandibular joint in occlusal
rehabilitation, but it is not the predominant factor. To say that the joints dictate
the movements of the mandible is to put the cart before the horse. The joint is
not a precise unit, like a door on a hinge or like a ball in a socket. The convexity
of the ball conforms closely and uniformly to the concavity of the socket, whereas
the odd-shaped condyle heads are incongruous with the fossae. The mandible, sep-
arated from the fossae of the maxillae by articulating disks, cushioned and loosely
sandwiched between compressible synovial membranes and flurd and performing as o
Hexible pivot, vs suspended in a hammock of muscles, nerves, and lgaments.? The
human jaw should not be considered a mechanical hinge in the skull of a robot,
with geometric circular condyle heads, similar to those on articulators, revolving
like balls in sockets around a hypothetical axis.

It should be possible to restore the occlusal vertical dimension without the
use of mathematical formulae, complex instruments, and theories respecting the
temporomandibular joint. We should stress the physiology of the patient's masticatory
apparatus, rather than assign to an instrument or to the temporomandibular joint the
magjor role of rehabilitation. Mindful that in differences of opinion there is progress,
I shall submit, in the various chapters, a philosophy and treatment approach to
ocelusal rehabilitation in a simplified form. This concept does not accept the view
that the temporomandibular joints dictate the establishment of the occlusion. Some
improper and unsatisfactory occlusions may contribute to disturbances around the
temporomandibular joint areas, but the joints are not the important agents in -
formulating the occlusion of the teeth.

Fischer® writes, “‘If the temporomandibular joint is the omnipotent factor in
establishing the occlusion and articulation of the teeth which it is made out to be,
it seems difficult to understand why this factor would not assert itself during the
period of a mixed dentition. During this transition period the permanent teeth are
practically without roots and the deciduous teeth have logt most of theirs. Further-
more, at this age, the alveolar process, the medium that makes orthodontic move-
ments of teeth possible, is at its maximum plasticity. Certainly, under such condi-
tions the teeth could not offer much resistance to their being naturally positioned
in accordance with the dictates of the temporomandibular articulation. Yet few
are the children who do not show some irregularity of occlusion, and a balanced
articulation is a rare phenomenon even in children with ‘normal’ occlusion of teeth.
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This evidence is on the side of the argument that the temporomandibular joint is
not the important factor in establishing the occlusion and articulation of the teeth.
It must, therefore, be assumed that the primary factors in establishing the oc-
clusion and articulation of the teeth, as well as the movements of the condyle in
the glenoid fossa, are the forces exerted by the muscles surrounding the teeth and
the ligaments supporting the mandible that limit these forces.” The neuromuscular
system, therefore, is the dominant part of the masticatory system which determines
the position of the mandible in relation to the maxillae before the teeth erupt and
also dictates the movements of the mandible.

In discussing the beginning of oceclusion, Linghorne” expresses the belief that
the teeth are guided into approximate position by the muscles of the lips, cheeks,
and tongue until contact is made. Then the inclined planes of the cusps guide the
teeth in their permanent position. Later on, these occluding teeth are held in posi-
tion by the underlying structures. This occlusion is established in man before the
temporomandibular joint 1s sufficiently developed to influence occlusion.

TEMPOROMANDIBULAR JOINT DISTURBANCES

Temporomandibular joint disturbances are rarely attributed to the teeth.
Because of conflicting opinions, the role of the joints in restorative dentistry leaves
the operator confused. Temporomandibular joint syndromes are usually mani-
fested in arthritis, inflammation, a pathologic condition, or an injury due to an
accident. If the patient has a predisposition to joint disturbances or a tendency
toward discomfort in the area, the condition may be aggravated by dental treat-
ment. Stafne writes, “Most patients with distress in the temporomandibular
joint present with pain in the condylar and preauricular regions, but rarely are
the roentgenographic findings positive. . . . ‘Clicking’ or ‘popping’ is another source
of disturbance to the patient. Roentgenograms are again of little value, since they
rarely show any evidence of disease.”’t?

TEMPOROMANDIBULAR JOINT AREA DISTURBANCES

It is important that the operator differentiate between symptoms in the joint
proper and pain and discomfort in the area around the joint. Pain and discomfort
around the joint are usually neuromuscular in origin (Fig. 2). An interference from
a tooth or teeth may create painful manifestations and correction of occlusal dis-
harmonies usually corrects the discomfort. Increasing the vertical dimension of
occlusion beyond the limits of tolerance is a common cause of joint arca discomfort,
Abnormal manifestations around the temporomandibular joint areas may be due
to the following:

1. Changing the patient’s functional and comfortable pattern of occlusion.

2. Establishing the occlusion beyond the limits of the physiologic rest posi-
tion (raising the bite).

3. Constructing restorations which are not compatible or in harmony with
abnormal uncontrollable habits, such as bruxism, and eccentric movements of the
mandible.
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Figure 2. A, Severe muscle spasm producing premature contact on the right side in centric. B, Right
lateral demonstrates more clearly the degree of prematurity created by the spasm. No occlusal correction
should be attempted until the spasm is corrected. In most instances, it then becomes unnecessary to inter-
fere with occlusal positions. (Courtesy Dr. Homer C, Vaughan.)

4, Clenching and clamping of the mandible.

5. Interferences or occlusal disharmonies responsible for forced or voluntary
deviation of the mandible to one side. According to Vaughan,” “Muscle spasms
will interfere with function, produce distorted movements and occlusal relationship
and destroy proprioceptive function sometimes producing pain.”

The subject of temporomandibular joint syndromes is a branch of dentistry
best deseribed by other authors.

CARDINAL FACTORS THAT INFLUENCE THE
TREATMENT OF OCCLUSION

Mershon® wrote, “In the quest for relief of every human ill, medicine has
met with defeat every time it has ignored one unalterable condition of humanity,
individual limitations. . .. When we realize that each germ cell is different from all
others and that each of the millions of changes which takes place during the process
of development to maturity makes each individual a being different from all other
beings, how can we hope to lay down rules such as one might use in engineering?”
Here we have a scientific factor that is too practical to ignore, namely, individual
limitations. With this philosophy in mind, one can readily see the impracticability
of trying to Impose uniformity of occlusal curves, ocelusal carvings with architec-
tural designs, equal bilateral and protrusive movements of the mandible, ete.
Individual faclors have a direct bearing wpon any treatment for each patient requiring
restorations in a dysfunctioning occlusion, whether that plan entails the gnathological,
the transographic, the Pankey-Mann approach, or approaches of hundreds of other
philosophies. The primary factors that limit corrective and restorative dentistry are:

1. Neuromuscular and osseous asymmetries.

2. The patient’s individual pattern of chewing.

3. The patient’s intolerance to any change in occlusion by prosthodontic means.

4. The physical and psychological health of the patient.



10 —THE MEANING AND PHILOSOPHY OF OCCLUSAL REHABILITATION

Figure 3. Asymmetries of the jaws. 4, B, The
upper jaw is longer than the lower jaw. €, A lateral view
llustrating the marked anteroposterior difference be-
tween the maxillae and the mandible.

Figure 4. A, The left side of this upper jaw is wider than the right side. The median line of the maxillae
is to the right. B, The lower jaw is much wider than the upper one. Arrows denote the approximate centers
of the ridges.
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5. The materials used in the restorations.
6. The patient’s wishes.
7. The economie factor.

NEUROMUSCULAR AND OSSEOUS ASYMMETRIES

Nature does not construct uniformity. Fischer? believes that “nature is pri-
marily concerned with function. The manner in which she accomplishes this in the
body proves this to be true. She distorts or inhibits certain anatomic parts be-
longing to a complex physiologic unit in order to produce the best functional poten-
tial. The results of these compensatory adjustments are the various asymmetries
in the body. Despite the fact that some of these are frequently of a marked degree,
function is not impaired.” Asymmetric jaws, teeth, muscles, condyles, or other
structures definitely influence the treatment plan in restorative dentistry (Ifigs.
2, 3, and 4). How can we accept accurate restorations constructed on an articulator
that is based upon the principle of the sphere, when we know that the right side of
the head and face is seldom the same as the left side? Asymmetries of the lips,
alveolar bone, and gingivae prevent the successful esthetic improvement in re-
habilitation procedures that the patient expects. Anatomic asymmetries should be
pointed out to the patient before rehabilitation is done.

INDIVIDUAL PATTERN OF CHEWING

The second important factor that limits the operator in occlusal rehabilitation
is the patient’s pattern of chewing, which is an individual phenomenon. Farrell
states, ‘It is unfortunate, perhaps, that chewing habits are so variable. If they
were not individual, masticatory requirements could be assessed with mathematical
certainty by the application of a simple and impersonal formula. How easy this

Figure 5. Asymmetry of the condyles. The right condyle is Jonger than the left one.
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would be . . . and how dull.”’s Attempts to change the patient’s pattern of chewing
by rehabilitation may not always be successful because the habits are of long
duration. Chewing and swallowing habits begin in early childhood and the operator
cannot disregard these factors when planning occlusal restorations. People chew
in various ways for convenience, to avoid pain and discomfort, for better mastica-
tion, or because of a long-time habit. The introduction of restorations with theo-
retically carved and shaped forms may not be able to overcome the acquired habit
of chewing a certain way.

INTOLERANCE TO ANY CHANGE IN OCCLUSION

Inasmuch as a functional occlusion is controlled by the muscles and nerves,
radical alteration of occlusal patterns in a patient of middle age may affect the
nervous system and the harmony of the muscles and the hard and soft tissues of
his mouth so adversely that he cannot tolerate the change. Teeth that once possessed
sharp inclined planes have become flatter through wear, and the operator should
bear this fact in mind when planning restorations of crowns and bridges. It is not
always advisable to construct deep-fissured, overcarved interdigitating cusps that
tend to contribute to trauma. Invariably, when one constructs deeply carved cusps
he is compelled to reduce them in order to make the patient comfortable. The jaw
of a man of 50 years cannot always tolerate restorations constructed to resemble
those of a young man of 20 years. By the same token, restorations with completely
flat occlusal patterns frequently prove inadequate in masticatory function. The
preference is for crowns and bridges with low cuspal inclines, possessing sluiceways
and with lesser buccolingual widths than the natural teeth. Unfortunately, the
patient’s tolerance to a change in occlusion cannot be predetermined. The operator
is cautioned not to construct the same type of ocelusion for all patients. The mouth
can grow accustomed, to even the wrong occlusion, and getting used to man-made changes
i articulation does not mean that damage 1s prevented. Prevention of damage is not
always under the control of the operator.

THE PHYSICAL HEALTH OF THE PATIENT

Extensive restorative dentistry involving the entire occlusion is more often
indicated in persons of middle and advanced age than in young people. In most
instances physically healthy individuals respond favorably to ocelusal rehabilita-
tion. If the patient has a cardiac condition, the operator must bear in mind the
hazards to which the individual may be exposed; all dental operations should be
accomplished under the guidance of the cardiac patient’s physician. Of course, the
same holds true for diabetic patients and those who have any other physical dis-
order. It is necessary that the individual be physically as well as mentally prepared
for occlusal rehabilitation. With ill patients, it may be necessary to institute partial
treatment of the occlusion over extended periods, so that the physical strain and
mental tension of dental therapy can be reduced. The dentist is cautioned in the
use of premedication or sedation of any sort in such patients. In these days of
dieting and slim figures, a patient may suffer from malnutrition. The gingivae may
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become diseased and the teeth may drift. Unless the physical health of such an
individual i improved, restorative dentistry will not be successful.

BEHAVIOR OF THE PATIENT REQUIRING
REHABILITATION

The behavior patterns of the average patient who requires occlusal rehabilita-
tion can be so disturbing as to upset the dentist. Roentgenographs, clinical exam-
inations, occlusal registrations, study casts, and the like do not disclose psycho-
neurotic tendencies or behavior patterns. Some patients become resentful of the
aging process and disclose this resentment by their behavior. It is my belief that
in most cases requiring extensive dental treatment, esthetic improvement is the
patient’s first consideration. When limitations exist in the face, osscous structures,
lips, or gingivae, the operator may become emotionally upset because the patient
expects the imagined ideal in beauty of the teeth: the crowns and bridges must
look absolutely natural; they must be light in color and even in alignment: they
should be undetectable and unbreakable and should remain so indefinitely; the
restorations must remove facial folds and wrinkles and improve the smile. These
unreasonable expectations should be a warning to the operator not to attempt
rehabilitation. The dentist must be firm though considerate in his case presenta-
tion. If the patient is unreasonable before treatment, rest assured he will be more
unreasonable when treatment is completed. The operator must never lose his
temper with the patient. The word, patient, implies illness, in a broad sense, and
consideration, politeness, and kindness will go a long way not to upset the emotion-~
ally ill patient any further.

Most psychological clashes between the dentist and his patient are due to the
patient’s lack of understanding and failure to comprehend what is to be done,
the limitations, and why these procedures have to be executed. The operator should
ask himself, “Is the patient listening to my presentation? Is he or she familiar
with the esthetic and occlusal problems? Does he or she want to know these prob-
lemg?”’

It is sometimes necessary to emphasize the limitations, the problems, the plan
of treatment, the shortcomings of certain restorations, the time needed for com-
pletion, and the importance of maintenance. When the operator is confronted with
a complicated and tedious task of restoring a collapsed or mutilated dentition,
the personality of the difficult patient is sometimes injected and may be a stum-
bling block in the treatment procedures and a barrier to the ultimate success of the
rehabilitation. The dentist should always be in control of his patient psychologically.
When the person seeks the dentist’s services to restore a faulty occlusion he brings
with him his established personality and neuroses.® An emotional and erratic patient
can upset the routine of the doctor’s office, affect the dentist’s disposition, and
even impair his emotional adjustment. It is often better to refuse treatment gra-
ciously if the operator senses that the patient is emotionally disturbed. The den-
tist’s approach to restorative rehabilitation should be in accordance with the
mental and emotional capabilities of the patient.

Ruth Moulton,® in discussing the patient who is unprepared for occlusal re-



14 — THE MEANING AND PHILOSOPHY OF OCCLUSAIL REHABILITATION

habilitation, writes, “Some minor abnormality of the occlusion was noticed, and
the overzealous dentist became anxious to correet this to prevent difficulty. Since
most of these patients were older women, in the menopausal age, they had become
accustomed to whatever peculiarities of occlusion they had for many years, and
to change the occlusion at this point in life was a much more difficult undertaking
than the dentist seemed to realize. Had the patient been relaxed, the dental pro-
cedure might have been tolerated.”

LIMITATIONS OF MATERIALS USED IN
RESTORATIONS

The three materials most frequently used in restorations for oceclusal re-
habilitation are gold, acrylic resin, and fused porcelain. The unsatisfactory prop-
erties of gold are its color and sometimes its hardness. For durability and adapta-
bility to the preparation, this material has always been considered the most prac-
tical used in dentistry, but because of the demands for esthetic improvement, the
operator is forced to compromise and construct restorations of a fragile material
such as poreelain. No material satisfies the esthetic requirements as well as porce-
lain; despite its fragility, its color and form are excellent. Acrylic resin is weak in
color and form, but its resistance to fracture and its ability to wear make it an
acceptable medium to use where indicated. The patient must be given to under-
stand that porcelain may break, gold is visible, and acrylic resin discolors. Crowns
of any material have a certain artificial “jacket” appearance. The patient must
be informed that nothing of a material nature lasts indefinitely.

The Patienl’s Waishes. The wishes of the patient undergoing occlusal re-
habilitation often influence the treatment plan. When these wishes do not affect
the health of the patient, the operator must consider them. If the wishes interfere
with the success of the rehabilitation, then it is better to refuse treatment to such
an individual. IFurthermore, if the patient has a preconceived notion of what he
would like to have regardless of the limitations in and around the mouth, then the
operator is open to unpleasant relations. Sometimes the patient is willing to sacrifice
longevity of a restoration for esthetics. In this situation the operator may construct
porcelain crowns (though they may fracture) instead of displaying gold in more
durable restorations

The Fconomac Faclor. The seventh limitation, and a very important one,
is the economic factor. The high cost of occlusal rehabilitation in private practice
influences the plan of treatment. Because of the cost, it may be advisable to under-
take partial or sectional treatment wherever possible. There are occasions when the
operator can rehabilitate a quadrant of the jaw at one time and do another at a
much later date.

THE NATURE OF THE OCCLUSION

Occlusion is the contacting of opposing teeth when the jaws are closed. It is
established in funectional harmony with the muscles, the temporomandibular joint,
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the nerves, the proprioceptors, and the ligaments. Occlusion constantly changes
with the gliding movements of the teeth, and the articulation of the mandible with
the skull permits a great variety of movements. These functional movements, rotary
and translatory, participate in the chewing of food and in speaking, laughing,
yawning, ete. Vaughan'® believes, “The voluntary neuromuscular skeletal action
of mandibular movement can be divided into two essential phases which are capable
of independent movement. First, an opening and closing tilt, accomplished prin-
cipally by the suprahyoid musculature and the external pterygoid muscles which
gives to the mandible the glide or its movements in the third dimension.”

MUSCLES THAT PARTICIPATE IN OCCLUSION

The masticatory apparatus is controlled by the muscles that take part in oc-
clusal function after a nerve impulse is sent to the musecles to perform that function.
Muscles concerned with the movements of the mandible are:

Muscles That Raise the Mandible

The temporal, the masseter, and the internal pterygoid muscles contribute to
the raising of the lower jaw.

The temporal muscle arises from the temporal bone and inserts on the coronoid
process of the mandible. This muscle pulls the coronoid process upward and back-
ward. 1t also acts to clevate and retract the jaw and contributes to protrusive
movements,

The masseter muscle arises from the zygomatic arch and inserts on the coronoid
process and the ramus of the mandible. This muscle pulls the ramus of the mandible
upward and forward during function.

The internal pterygoid muscle arises from the lateral pterygoid process on the
underside of the sphenoid bone and inserts at the angle of the mandible. When the
muscle contracts on one side, the jaw is drawn upward, forward and to the side.
When both internal pterygoid muscles contract, the mandible is raised.

Muscles That Close the Mandible

The digastric muscle, aided by the mylohyoid and geniohyoid muscles, closes the
mandible. These muscles arise in the region of the lower jaw and insert on the hyoid
bone. When these muscles contract, they raise the hyold bone and the mandible.
The digastric can also draw the mandible to one side when acting alone.

Muscles That Control Lateral and Protrustve Movements

The external pterygoid muscles, when they act separately, move the mandible
laterally. They arise from the lateral pterygoid process on the underside of the
sphenoid bone and insert on the condyles of the mandible. When these muscles
function simultaneously, the jaw is drawn downward and forward.
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Muscles That Control Grinding Movements

The elevators (temporal, masseler, and internal pterygoid), the external pterygord
muscles, and perhaps the depressors participate in mulling and grinding move-
ments, Should a fractured condyle incapacitate the action of the external pterygoid
muscle, all of these elevator and depressor muscles take over the lateral movements.

Proprioceptors in the museles regpond to stimuli originating within the body
itself, The stimuli are furnished by the strains and stresses set up in the muscles, the
tendons and the capsular ligament of the temporomandibular joint during muscular
contraction.? If a patient functions in eccentric positions with teeth, the functional
positions are changed when the teeth are lost. When the teeth are lost, the proprio-
ceptors in the membranes are lost too. The jaw does not close in a fixed vertical
direction when participating in grinding movements. It closes from slightly right
and slightly left positions. This is one reason why it is difficult to reproduce or
transfer such movements to an articulator. An articulator closes in a fixed vertical
direction.

CENTRIC OCCLUSION

Centric ocelusion is “the relation of opposing occlusal surfaces which provides
the maximum planned contact and/or intercuspation.””

BALANCED OCCLUSION

A balanced occlusion is “the simultancous contacting of the upper and lower
teeth on the right and left side and in the anterior and posterior occlusal areas. This
occlusion is developed to prevent a tipping or rotating of the denture bases in rela-
tion to the supporting structures.””r Bui this defination applies only to complete
dentures. Balance in a fixed dentition should not be considered in the same category
as halance in complete dentures, In the vast majority of natural dentitions that
function satisfactorily, there is no working-side-balancing-side arrangement as in
complete dentures. A fixed dentition may intercuspate in gliding movements uni-
laterally, but protrusive and hilateral balance in ocelusal rehabilitation is not
required and in fact may prove detrimental to the masticatory apparatus. A com-
patible distribution of stress on the working side iz most desirable but without
the necessity of the teeth touching on the opposite side. Bilateral balance in com-
plete dentures is considered by many authorities as essential to stability and com-
fort., But when we speak of balance in a fixed dentition we speak of an occlusal
arrangement peculiar to that individual alone. The occlusion is characterized by
comfort and function, without detriment to the masticatory organ. We should not
compare that which is different in each individual with a uniform contacting ar-
rangement of teeth, the same for all patients.

It is the opinion of some that no restorations involving the entire occlusion
should be constructed in a mouth containing natural teeth until these natural teeth
have been made to ocelude like balanced complete dentures, by grinding and cover-
ing them with crowns possessing ideal interdigitating cusps. There is no reason to




THE MEANING AND PHILOSOPHY OF OCCLUSAL REHABILITATION — 17

balance natural teeth where no pathosis of the periodontium is present, just because
the patient’s occlusion does not meet the operator’s ideals of what a balanced
occlugion should be.® There are patients, and 1 think there are many, whose occlu~
sions function most satisfactorily in eccentric positions without detriment to the
hard and soft tissues. The presumably correct occlusal balance in one case may
disturb the harmony of the masticatory machine in another. We should not refer to a
single plan to reproduce an vdeal picture-book lype of balanced occlusion for all indi-
mduals.

The operator should distinguish between interfering cusps and so-called balance
in all excursions. Not all prematurities interfere with the ocelusion. Sometimes such
a prematurity may even be beneficial because it may act as a stop in preventing the
wearing away of certain arcas on some feeth or even traumatizing them. The
grinding of prematurities can be a continual operation, because it is casy to grind
but difficult to know when to stop grinding. When a prematurity does damage it
should be called an interference, and all interferences should be removed.
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THE FULL COVERAGE
RESTORATIONS

The operator must always bear in mind that conservation of tooth struc-
ture is of prime importance. If a pin- or pitledge casting is indicated, the full crown
should not be considered. If a three-quarter crown can best serve the purpose,
there is no need to recommend a complete veneer restoration. The preparation of
any full coverage restoration exposes a great amount of dentin and as a result the
vitality of the pulp is jeopardized. It us advisable, therefore, that full crowns of any
ype and any material be limited to cases of absolule necessity.

INDICATIONS FOR FULL COVERAGE RESTORATIONS
(CROWNS)

As a replacement, the full coverage restoration is primarily indicated when
decay, fracture, or abnormal formation or alignment has made it impossible to
restore the clinical erown by less radical means. To be specifie, crowns are indicated
for the following:

1. Abnormal teeth.

2. Teeth requiring esthetic improvement because of faulty development and
abnormal position in the arch.

3. Occlusal correction and improvement of function.

Abutment retainers in fixed and removable partial dentures.
splinting of slightly mobile teeth.

Restoring teeth susceptible to uncontrollable, rampant caries.
Maintaining or creating a healthy periodontium.

N o
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TYPES OF FULL COVERAGE RESTORATIONS

1. Porcelain jacket crown,
Acrylie resin crowns:

a. Aerylic resin cured to a gold coping.

b. Acrylic resin cured to a fused poreclain coping.
Cast gold crown.
Banded and cast occlusal gold crown.
Cast gold crown with a porcelain pin veneer.
Cast gold crown with acrylic resin veneer.
Porcelain fused to a cast metal alloy:

a. High melting range gold alloy.

b. Iridioplatinum alloy.

c. Palladium alloy.

o

KEEODUY

THE PORCELAIN JACKET CROWN

No restoration approaches the esthetic qualities of the natural tooth as closely
as the porcelain jacket crown. This type of restoration is primarily indicated on
anterior teeth in both jaws, including the bicuspids. On occasion the first molar
may receive this type of restoration. The porcelain jacket crown is the crown that
pleases the patient most, when occlusal rehabilitation of an ocelusion is completed.
A elose second is the porcelain fused to gold restoration. The two important factors
in porcelain jacket crown construction are that the completed restoration be baked
to nearly equal thickness and that it have sufficient tooth structure to support it.
These factors minimize fracture and dislodgement of the porcelain crown and con-
tribute to uniformity of color. For the patient treated in occlusion it is sometimes
advisable that duplicate poreelain jacket crowns be constructed so that the patient
will be prepared for any emergency should a porcelain jacket crown fracture. All
patients for whom this type of restoration is made are advised to be careful in their
eating habits and to cut their food into small pieces. Porcelain is fragile, and some
sacrifices must be made by the patient for the sake of appearance.

PREPARATION FOR THE FULL COVERAGE RESTORATIONS

The preparation of a tooth for any type of crown is influenced by the anat-
omy, the condition, or the position that tooth presents in the dental arch.? The
preparation may possess a full shoulder, a partial shoulder, or may even be shoul-
derless but with a definite finishing line. If the crown is to be a porcelain jacket
crown, a complete uniform shoulder is not always advisable. Some teeth cannot
have a complete uniform shoulder which would allow the ceramist to fuse a jacket
of nearly equal thickness. In the veneer crown, it is advantageous to prepare shoul-
ders, not, necessarily of uniform widths. It is advisable to remove sufficient inter-
proximal, labial, or buccal tooth structure so that the technician can construct
restorations that will accommodate both metal and porcelain or acrylic resin, and
still be within the contours of the natural tooth.
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Figure 6. To insist upon uni-
form shoulders in every case, regard-
less of the condition, position, and
anatomical form of the tooth, shows
a lack of regard for the health and
vitality of the pulp. It is impractical
to prepare a complete shoulder on each
of these teeth possessing large cervical
excavations.

Figure 7. Crowded mandibular incisors are better
left alone in occlusal rehabilitation. When esthetic
crowns are indicated such tapering small teeth should
not receive full shoulders.

With the introduction of higher speeds with stones and burs that remove tooth
structure very rapidly, many tecth suffer pulp deterioration. In the operator’s
endeavors to create an ideal preparation, he must be careful not to remove too
much protective tooth structure. It is better to preserve a live, healthy pulp under
a less attractive preparation than to destroy the pulp under the so-called ideal
theoretical type of preparation. To insist that full uniform shoulders be prepared on
all teeth, regardless of their anatomic forms and regardless of their condition and
positron 1n the arches shows a lack of understanding of the function of the vital pulps
(Figs. 6 and 7). If it is impossible to create a full or partial shoulder in a tooth for
a porcelain jacket crown, a shoulderless one with a definite finishing is advizable.

THE SHOULDERLESS PREPARATION

A shoulderless preparation is not recommended to take the place of the shoulder
preparation. It is indicated when conservation of tooth structure is necessary in
the preparation because the tooth is bulbous, displayvs exposed cementum, is peg-
shaped, is extensively decayed, or possesses large old restorations; when the tooth
is abnormally spaced or overlapped or is a small, thin, and delicate tooth; or in the
case of teen-age and young adult patients. The preparation for a shoulderless porce-~
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lain jacket crown is basically the same as for a gold crown on a posterior tooth.
All the exaggerated contours of the tooth are reduced to eliminating undercuts,
and sufficient tooth structure is removed all around to allow for nearly equal thick-
ness of porcelain, The problem that confronts the operator and technician is to
know where to terminate the porcelain over the shoulderless preparation.

SOLVING THE FINISHING LINE IN A SHOULDERLESS
PREPARATION

Since poreelain cannot be burnished or handled like gold and cannot be fused
to a uniform feathered edge, we must resort to some means of determining and
obtaining a finishing line for the jacket so that it will not be a source of irritation
to the gingival tissues. After the shoulderless preparation is completed, the copper
hand is festooned and fitted. The operator is advised to take time fitting the band
so that its festooned edge fits just slightly beneath the gingiva. Some operators
choose to scratch a line around the festooned band to indicate the termination, and
imsert the filled band over the tooth until the scratched line on the band barely
disappears under the free margin of the gum. When the amalgam die is constructed
and the band and compound are trimmed, a false shoulder (a mere semblance of a
finishing line) is created at the junction of the die and band. The die is then trimmed
carcfully, about 0.5 mum. beyond the contoured false finishing line. When the porce-
lain jacket is completed, the thickened cervieal border of the porcelain, which has
been baked to the false shoulder, is ground thin with stones or disks and then
polished with a rubber wheel or Dedico IFlexie Wheel (Fig. 8).

The operator may prefer to construct a Bastian cast gold shoulder for the
shoulderless preparation. Of course, the gold collar will be visible. The technique
of the Bastian gold shoulder is described in detail on page 428.

FPigure 8§, Porcelain cannot be fused to & thin feathered
edge like gold. 4, The poreelain is thick in the cervical region
of a jacket constructed on a shoulderless preparation. B, It is
ground thin and polished smooth with fine disks and stones
and a rubber wheel.
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Figure 9. A, Tooth crowns have fairly uniform
curvatures at the cervical thirds. The deflecting contour
of the gum must be in harmony with the deflecting con-
tour of the tooth in order to remain healthy. B, A shoul-
derless preparation for a veneer crown is not recom-
mended. €, In order for such a preparation to accommo-
date thickness of gold plus sufficient thickness of esthetic
material, the completed restoration will have to be
over-contoured, and gingival irritation and inflamma-
tion is set up. D, A shoulder in the preparation provides
room for both materials and the completed restoration
can be constructed to be within the confines of the origi-
nal contour of the tooth. If a shoulder is not possible,
then a gold collar will have to be visible.

Figure 10. Exaggerated cervical contour. Food
material and debris pack around the exaggerated con-
tour and the gingiva becomes inflamed.

INFLAMMATORY CONDITIONS AROUND THE
COMPLETED CROWN

An inflammatory condition around a completed full coverage restoration that
develops a short time after insertion is due to overextension, improper carving,
and sometimes the shoulderless type of preparation. Wheeler” states, “It will be
found that the tooth crowns have fairly uniform curvatures at the cervical thirds.
These contours must be recognized as having considerable physiologic importance.”
A boxing has to be cut in the gold casting and a shoulderless preparation makes it
impossible to receive sufficient bulk of porcelain or acrylic resin. Bulk of either
material contributes to good color. As a result, the cervical third of the completed
restoration is bulky and distends the gingival tissue (Fig. 9). Food material and
debris pack around this exaggerated contour and an inflammation is set up (Fig. 10).
A shoulder on the buccal or labial surface of the preparation for a veneer crown will
make it possible to construct a crown within the confines of the natural contour of
the tooth. There are, of course, some teeth for which it is impossible to prepare
shoulders. In such cases, a finishing line is prepared and the gold collar of the
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restoration covers the arca where insufficient tooth structure was removed. As a
result, a metal collar will have to be visible,

HOW TO DETERMINE WHETHER SUFFICIENT
TOOTH STRUCTURE HAS BEEN REDUCED FROM
THE LINGUAL, INCISAL, AND OCCLUSAL SURFACES
OF THE PREPARATION FOR A CROWN

Frequently, the operator is faced with the problem of a high spot on a veneer,
full cast gold, porcelain fused to metal, or all porecelain jacket crown after coms
pletion, The operator grinds these high spots and suddenly finds that he has perfo-
rated the restoration or exposed the gold under the porcelain. To prevent this oc-
currence, the following procedure is suggested. After the preparation is practically
completed, take a regular size strip of thin articulating paper and fold it over upon
itself three or more times, depending upon the type of restoration. This makes a
total thickness of eight layers or more of articulating paper. Hold this small wad
between a cotton plier and the occlusal or incisal surface of the reduced prepara-
tion. Instruct the patient to tap, tap, tap the teeth together in centric. Examine
the lingual or occlusal or incisal surfaces for any markings. If the paper leaves a
mark, you have not reduced sufficient tooth structure to accommodate sufficient
thickness of the material for the crown. Grind that surface until the wad of paper
of eight thicknesses does not leave any markings in centric occlusion. Make a fresh
wad of articulating paper and place it between the prepared tooth and the op-
posing one and instruct the patient to close in centric and hold that closed posi-
tion. Now instruct him to rub his teeth in his habitual rubbing movement. New
markings will appear. Reduce the marked tooth structure until no further mark-
ings are made with the rubbing movements. This rubbing movement may be
circular, shearing, side lateral, full lateral, or protrusively contacting.

RELATION OF THE BORDER OF THE PREPARATION
TO THE GINGIVA

Whatever the type of crown, consideration must be given to the relation of the
surrounding tissues and the cervical border of the completed restoration. It is
wishful thinking to assume that extending the gingival border of the crown as far
beneath the gingival tissue as possible will forestall the exposure of tooth structure
when normal recession takes place. Overextension of any restoration beneath the
tissue will not be tolerated by the gingiva in most cases. The gum tissue manifests
this intolerance by becoming irritated and inflamed. To recommend extending the
border of the preparation up to the epithelial attachment or close to it is misleading.
One cannot see an attachment from the gingiva to the tooth, clinically. Histologists
inform us that the epithelial attachment is rarely at the same level on the same
tooth. Were we able to locate these different levels of attachment, we would then
construct a crown with uneven scalloped margins. The epithelial attachment pre-
vents infection from penetrating into the underlying dermis. Therefore, the operator
should exercise care in the preparation of a tooth for a full coverage restoration so as
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Figure 11, The gingiva interproximally (4)
is not at the same level as the gingiva on the
labial surface (3). The operator must be careful
not to permit the disk to engage the interdental
papillae.

Iigure 12. A, The tapered cylinder stone
held parallel to the long axis of the tooth. B3,
Incorrect position of the cylinder stone, creating
an undercut.

Figure 13. To prevent laceration of the interdental pa-
pilla when using the disk, direct the instrument in such a
manner that the shoulder or finishing line follows the natural
| contour of the interproximal, Jabial, and lingual gingiva. The
| disk will start close to the gum labially, then drop interproxi-
mally to avoid engaging the tissue, and emerge lingually close
to the gingiva. (After Kosters.)
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not to damage the surrounding soft tissues. The mere fact that the gingival tissues
possess such wonderful recuperative powers is no reason why the attachment should
be cut. The preparation can be accomplished without laceration of the tissues and
with practically no bleeding. Where should we terminate the preparation for any
full coverage restoration? No matter how deep the gingival crevice, the preparation
should extend very slightly into that crevice.

AVOIDANCE OF INJURY TO TEETH AND SOFT
TISSUES ‘

Control of a rapidly revolving disk or stone is of paramount importance in the
prevention of tooth mutilation and injury to the soft tissues. The lip and tongue
should be protected, and the assistant can retract the cheek while the operator or
the patient can retract the tongue. For some areas, the use of a disk guard is helpful
and assures the operator of some degree of safety. We must never lose sight of the
fact that a constantly moving tongue, a closely approximating cheek, a full and
often anesthetized lip in an anxious patient do offer interferences, and a stone or disk
moving at a moderate speed offers some assurance of safety. Today, the use of dia-
mond stones and carbide burs makes it imperative that a steady flow of water be
directed upon the tooth during the preparation.

ANESTHESIA, COOLANTS, AND INSTRUMENTARIUM

Tt is advisable that the tooth to be prepared for a full coverage restoration be
anesthetized by a local injection of procaine. A 30 gauge disposable Mizzy needle
causes less trauma to the tissues and should be used in anesthetizing all teeth.

The operator must be careful in his procedures so as not to remove too much
tooth structure or to overheat the tooth, because the patient does not feel the
warning signal of pain. The importance of pouring water on the tooth while reducing
it cannot be stressed enough. If the saliva ejector is not capable of taking up the
water in the mouth, then the Vacudent or similar equipment can be used to remove
the water, old fillings, tooth shavings, and debris,

ULTRA HIGH SPEED IN THE PREPARATION

The use of ultra high speed in the preparation of teeth does not necessarily
mean that conventional speeds are to be discarded. The removal of tooth structure
for a restoration is a serious undertaking because we are dealing with a live im-
portant cog of the masticatory apparatus. It is advisable to consider ultra high
speed equipment as an important adjunct, necessary in the reduction of bulbous
enamel, removal of old restorations, and the major portion of the preparation. For
final finishing and treatment of the preparation under the gingiva, hand instru-
ments and stones and burs used at moderate speeds are more often essential. The

iﬁhe ease with which bulk of tooth structure can be reduced. Comfort to the patient
18 brought about, during the preparation because the vibration created by the rotary
mstrument is usually above the threshold of perception.
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The greatest disadvantages with the use of such high speeds are the operator’s
inability to see exactly what is being accomplished (because he is working in a field
flooded with water from the coolant apparatus) and the fact that tooth structure
18 sometimes reduced too rapidly. Small diamond stones and special carbide burs
are recommended, The pressure required to cut tooth structure is between 2 and 4
ounces and the stone or bur is brushed over the surface of the tooth to be reduced.

STEPS IN THE PREPARATION OF AN ANTERIOR
TOOTH FOR A VENEER OR PORCELAIN
JACKET CROWN

Figure 14. Break through the mesial and distal
surfaces with a 34 or 74 inch diamond disk in the regular
handpiece at conventional speed. Remove sufficient tooth
structure to establish a mesial and distal shoulder as
close to the gingiva as possible without lacerating the
tissues. Carry the proximal slices toward the lingual so
as to cut a start of a shoulder on the lingual area. Pre-
pare a slight taper toward the incisal edge.

Figure15.  Theoperator may decide to break through
the proximal surfaces with a thin tapering fissure bur in
the high speed handpiece. Extreme care must be exercised
not to touch the approximating teeth. The mesial and
distal surfaces are reduced and the proximal shoulders
created with this bur. It is primarily recommended when
multiple approximating teecth are to be prepared.

Figure 16. Reduce the lingual surface from the
edge of the crest of the cingulum to the incisal edge
with a Star pear-shaped diamond stone in the high-
speed handpiece. Roll this stone from mesial to distal
and reduce sufficient tooth structure to accommodate
the thickness of the restoration. Be careful not to touch
the approximating teeth with this stone.

(Text continued on page 29.)
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Pigure 17.  Raise the patient in the chair and tilt
back the head so that you can see the mesial and distal
shoulders you created in the first step. Use a small dia-
mond wheel in the high speed handpiece and cut a shoul-
der on the lingual surface connecting it with the mesial
and distal shoulders. This wheel stone has a cutting
edge and a cutting face. While the edge cuts the shoulder
the face reduces the cingulum and still maintains its
outline form.

Pigure 18.  Adjust the chair and headrest. Cut a
labial groove with the small inverted cone diamond
stone in the high-speed handpiece. Extend the groove
down to the dentin on the labial surface close to the
gingiva and follow the labial contour of the gum. Con-
nect this groove with the mesial and distal shoulders.
This groove will be the guide when reducing the entire
labial surface. It is a good stone for creating the shoul-
der at the junction of the mesial and distal shoulders,
frequently referred to as “devils’ corners” because of
the difficulty of rounding the shoulder mesially and
distally.

Figure 19. Reduece the labial surface with the
tapered cylinder diamond stone in the high-speed hand-
piece. Roll this instrument from mesial to distal, remov-
ing tooth structure from the groove previously prepared
down to the incisal edge, avoid a labial undercut. If the
tooth is a long canine, then a long diamond cylinder
stone is recommended because it covers the entire labial
surfaces of most long teeth. Direct the stone in such a
manner that the convexity of the surface is maintained.

Figure 20. The operator may use the same cylin-
der diamond stone to reduce the incisal edge. Care must
be taken not to permit the stone to touch the approxi-
mating teeth. Some operators prefer to use a diamond
wheel stone to reduce the incisal edge. If the tooth is a
thin, delicate one, then all that is necessary usually is
to sandpaper this edge because most of it would have
been reduced in the preparation of the labial and lingual
surfaces.
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Figure 21.  'To extend the shoulder of the prepara-
tion very slightly into the gingival crevice, it is advis-
able to use a 556 or 557 carbide crosscut fissure bur
in the regular handpiece at conventional speed. Remove
the enamel from the shoulder tissue-ward, extending the
shoulder beneath the gum. Proper finger rest and finger
support keeps this bur under control so that it does not
lacerate the tissues. It may be necessary to use the same
bur in the contra~angle handpiece for the Jingual shoul-
der extension.

Figure 22.  Smooth out all nicks and irregularities
with a thin tapering diamond cylinder finishing stone
in the high speed handpiece. Do not revolve it at the
maximum speed that was used in the prior preparation
of surfaces. This stone can usually reach and treat all
cut surfaces except the shoulder, Sandpaper disks of fine
grit are also recommended to smooth the preparation.

Figure 23.  Smooth and finish the shoulder with a
sharp bin-angle or hoe chisel or any preferred hand
instrument. At the same time, if the restoration is to
be gold veneer or a coping casting, create a small bevel
at the cavosurface margin of the shoulder to accommo-
date the gold in the same manner as the enamel horder
in the preparation for a gold inlay.
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Figure 24. Preparation of an anterior tooth for poreelain jacket or veneer crown using a minimum
number of stones and burs at high speed. 4, Break through the proximal areas with a tapering fissure bur
cutting the shoulders proximally as the areas are reduced. 3, Remove the labial enamel in stages with a cross
cut fissure bur, cutting and starting the shoulder in the incisal third of the tooth and connecting it in stages
with the proximal ones. C, Extend the shoulder with the same high speed bur up to the gingiva: D, Smooth
and finish the labial area with a high speed finishing diamond stone. F, Reduce the lingual surface and the
eingulum, cutting the lingual shoulder at the same time with a small diamond wheel. 7, Extend the shoulder
labially and lingually with the same small diamond wheel,

STEPS IN THE PREPARATION OF A POSTERIOR
TOOTH FOR A VENEER OR PORCELAIN CROWN
The steps in the preparation for the veneer crowns are practically the same as
for the porcelain jacket crowns. There are three types of vencer crowns: the cast
(Text continued on page 38.)
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Figure 25. Break through the contact areas mesi-
ally and distally with a 3% or 34 inch safe sided diamond
disk in the straight or contra-angle handpiece at moder-
ate speed. Direct the disk parallel to the long axis of
the tooth, creating a mesial and distal shoulder or finish-
ing line. Some operators prefer to use the thin tapering
carbide bur in the high speed handpiece to break through
the proximal areas.

Figure 26.  With a diamond tapering cylinder stone
in the high speed handpiece, reduce the buccal cusps
at an angle toward the center of the tooth. Run this
stone from mesial to distal, removing sufficient tooth
structure to accommodate the thickness of the desired
restoration. When the surface is to be a gold restoration,
it is advisable to follow the cuspal outlines in the re-
duction, thus conserving tooth structure.

Figure 27. Turn the stone around and direct the
diamond tapered cylinder in such a way as to reduce
the lingual occlusal area at an angle from the crest of
the cusps to the center of the tooth. Run this stone
from mesial to distal, reducing sufficient tooth structure
to accommodate the thickness of the restoration. The
assistant or the patient can retract and protect the
tongue with a mouth mirror or tongue depressor while
the operator retracts the check.

Figure 28, I the occlusal surface is to reeeive gold,
then a tapering cylinder diamond stone is used in the
high-speed handpiece to reduce the bulk of the buccal
and lingual surfaces. This stone removes the convexities
of these areas until the finishing lines are established in
the cervical regions. If the restoration is to be a veneer
or a porcelain jacket crown, then a thinner tapered
cylinder diamond stone is advisable to reduce these
surfaces and establish the shoulders.
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Figure 29.  Use the same stones in the reduction of
the lingual surface and the establishment of a shoulder or
finishing line. Run this stone from mesial to distal, being
careful not to touch the approximating teeth with the
instrument. Create a very slight taper toward the oc-
clusal region.

Figure 30. Some operators prefer a deep V-shaped
prepared ocelusal surface to make it possible to carve
inclined planes in the completed restoration. A small
barrel shaped diamond stone in the high speed handpicce
is held in such a position that the widest diameter of the
stone rests in the center of the ocelusal surface. Run
this stone from mesial to distal, creating buccal and
lingual occlusal incline planes.

Figure 31, Use a 556 or a 557 crosscut carbide
fissure bur in the conventional contra-angle handpiece;
running at moderate speed, extend the shoulder very
slightly below the gingiva without lacerating the tissues.
If the restoration is to be a gold coping for porcelain
fused to metal then a shoulder is advisable all around
the tooth.

Figure 32. Round off and smooth all sharp line
angles, particularly at the junction of the mesial and
distal surfaces with a thin tapering diamond finishing
Stpne. T'his stone should be run ai slower revolutions in the
f{Lglkspced handpiece. Do the same for the buceal and
lingual surfaces, creating a slight taper at the same time.




Figure 33. When the preparation has a shoulder,
smooth and finish the shoulder with a sharp bin-angle
chisel or any cutting hand instrument of choice. Create
a slight broad bevel all around the shoulder if the prepa-~
ration is to receive a gold casting, Smooth the entire
preparation with fine sandpaper disks.

Figure. 34.  Another method of preparing a posterior tooth for a full coverage restoration. 4, Iistablish the
interproximal breakthrough with a thin tapering carbide bur and cut a mesial and distal shoulder or finishing
line on each surface. B, Reduce the occlusal area with a small diamond wheel in the high speed handpicce.
C, D, B, F, The buccal and lingual areas may be reduced with a 558 crosseut fissure bur in the high-speed
handpiece, followed with a tapering diamond cylinder stone, creating a shoulder or*finishing{line. Smooth
the preparation with fine sandpaper disks.

32
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crown with the acrylic resin facing (plastic veneer ecrown), the cast gold crown with
the fused porcelain pin facing (porcelain veneer crown with iridioplatinum pins),
and the porcelain fused directly to a high-melting-range cast gold crown. In the
preparation of these restorations, an attempt should be made to create a shoulder
all around. If this is impossible, then it is imperative that sufficient tooth structure
be removed from the mesial and distal surfaces to accommodate loops in the veneer
casting for retention of acrylic or iridioplatinum pins, for retention of porcelain,
and to provide sufficient room to accommodate porcelain fused to gold—all to
obtain esthetic crowns. The preparation for a cast gold crown is practically the
same, with the exception that less tooth structure is reduced and a definite finishing
line, not a shoulder, is recommended.

THE BISCUIT BAKE PORCELAIN JACKET CROWN

The biscuit bake porcelain jacket crown is the unglazed porcelain restoration
with the platinum matrix still intact. It is advantageous to try the biscult bake
erown on the prepared tooth in order to test the occlusion, the contour, the contact
areas, and the alignment. If the restorations require reshaping, mark the biscuit
bake crowns with a pencil and then place them back on the dies. To obtain a good
seat on the die, be sure that the platinum matrix is not curled within. Grind the
pencil marks carefully with a Busch soft stone used only for porcelain. Reshaping
of porcelain restorations in the biscuit bakes for occlusal rehabilitation is imperative,
particularly in the final try-in session. Once the platinum matrix is stripped from
the restoration and the glaze applied, it is not practical to add porcelain.

Figure 85.  The removal of sufficient tooth structure interproximally enables the operator to placo g,old
loops in these regions to retain the acrylic resin. A, The loops are placed as far toward ‘the lingual aspossible.
B, This procedure makes it possible to have bulk of plastic on the buceal or labial surface where fhickness
of this material is conducive to good color.
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THE GOLD CROWN WITH THE ACRYLIC RESIN
FACE (PLASTIC VENEER)

The removal of sufficient tooth structure interproximally enables the operator
to place gold loops in these regions (Fig. 35). These loops will help retain the acrylic
resin and make it possible to have bulk of acrylic in an area where thickness of
this material is conducive to good color. Wax and cast the veneer so that sufficient
thickness of gold remains at the base of the boxing near the occlusal or incisal
surface (Fig. 36). This extra thickness of gold permits the operator to reduce the
occlusal or incisal surface during the try-in adjustment of the erown without elim-
inating the ledge of metal and thus destroying the base of the boxing. Sharp under-
cuts made in the casting by the use of an inverted cone bur aid in retention of the
acrylic resin. Retention knobs, mesh creations, or perforations of the metal on the
labial surfaces of the castings do not contribute to satisfactory color in the com-
pleted restorations. Lamstein and Blechman? conclude from their experiments that
the use of cast gold acrylic resin veneer crowns with perforated gold windows is con-
traindicated. It is evident that crowns so constructed are subject to marked seepage.

The shoulder of the preparation for any veneer crown is finished with the chisel
so that the gold will adapt itself closely to the gingivocavosurface margin (Fig. 38).
Avoid overhanging collars; they contribute to gingival disturbance and subsequent

Figure 36.  Wax and cast the veneer crown so that
sufficient thickness of gold remains at the base of the
boxing. This thickness of gold permits the operator to
reduce the occlusal surface during the try-in adjust-
ment of the crown without eliminating the ledge of
metal to destroy the base of the boxing.

Figure 87. A special type of full coverage restora-
tion. Acrylic resin can be cured to modified gold cast-
ings. The opposing teeth come in contact with the gold
on the lingual surface. The acrylic resin occupies the
labial and most of the incisal third of the lingual sur-
faces of the restoration. If the ocelusion permits, this
type of crown is indicated where esthetics are important.
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Figure 88.  The shoulder of the preparation for the veneer crown is smoothed with Black’s hoe No. 32
or 34. Tinish the sharp border of the shoulder with the chisel so that the casting will adapt itself closely
to the margin like a gold inlay.

bone loss. All castings should be tried in the mouth before the acrylic resin is cured.
Test the crown for gingival impingement, correct occlusion and alignment, and
make the necessary adjustments. It is imperative that the restoration possess a gold
collar all around to seal in the acrylic, and the patient should be advised that the
metal will be visible in many cases. Hiding the gold collars into deep gingival
crevices is not considered a correct procedure because the tissue will not tolerate
such metal, and will manifest such intolerance by becoming irritated and inflamed.

THE PORCELAIN VENEER CROWN

The porcelain of the veneer crown can be a fused facing with a bent iridioplat-
inum wire; a fused porcelain facing retained within a gold boxing by the burnished
peripheral gold and cement; a prefabricated porcelain facing from a manufactured
c;lenture or bridge pontic which is ground, shaped, glazed, and stained; or porcelain
fused to a high melting range alloy. The second and third types of veneer depend
primarily upon cement for retention and are frequently dislodged. The iridioplat-
num pin or wire and fused porcelain is the porcelain veneer of choice because of
the added retention of the pins. Furthermore, an amalgam die of the pin holes and
boxing in the gold can be fabricated (Fig. 39). Should it become necessary to fuse
P}Hﬁcelain replacements when fracture oceurs, duplicate facings can be constructed.
The facing can be butted against the labial or buccal shoulder like a porcelain
Jacket crown, thus avoiding any gold collar. In most instances a gold collar is ad-
vantageous because it affords added retention. This type of restoration is not
recommended in large bridge spans nor on an abutment tooth which is to receive
11‘1t(>1'1"1a1 attachments., The force of mastication tends to break the porcelain with
the ping acting as wedges.
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PREPARATION FOR THE PORCELAIN VENEER CROWN

The ideal preparation for any veneer crown is one with a shoulder labially or
huccally and mesially and distally. The proximal shoulders terminate in a definite
finishing line on the lingual surface. If shoulders cannot be prepared in these arcas
because of the anatomy, condition, or position of the tooth, then sufficient tooth
structure must be removed to accommodate thickness of porcelain or acrylic. Less
gold will be visible because of the “cut-back’” of the gold in the mesial and distal
areas.

CONSTRUCTION OF THE PORCELAIN PIN VENEER
CROWN

The wax crown is carved just like a full crown, then a boxing is cut out on the
buceal or labial surface with a sharp lance creating no undercuts. The boxing is cut
far into the mesial and distal areas, leaving a small rim of wax around the cervical
portion over the short bevel of the shoulder on the die. The incisal or occlusal third
of the wax is then flared from the boxing to the edge. This is cut in such a manner
as to permit the cast gold to protect the fused porcelain from the force of mastica-
tion, vet is sufficient so that no display of gold will be visible. A piece of graphite
pencil lead, about 22 or 24 gauge, is selected, depending upon the size of the tooth
to receive the veneer. Break a piece about ¥4 inch in length and hold it in the flame
with a pair of strong cotton pliers until it is red hot. One hot piece of graphite is
mserted carefully into the mesial and one into the distal regions of the wax boxing.
The two pieces are placed parallel, in an upward direction, from the incisal or oc-
clusal third toward the cervical. These graphite pins must be parallel to the incisal
or occlusal flare of the wax, Sprue the waxed veneer and graphite pins, invest, and
cast.

Use a No. 14 round or 700 fissure bur in the straight handpiece to ream out
the graphite. The operator should be extremely careful to guide the bur in the
proper direction, removing the graphite but not the gold. The next step is taking
the impression of the boxing of the gold from which an amalgam die is to be con-
structed. Imbed the lingual surface of the cast crown into a platform of wax. This
wax is built flush with the cavosurface and outer margins of the gold. The top

Figure 39. In the preparation for a porcelain veneer crown it is important to prepare a shoulder in the
proximal regions of the tooth to accommodate the iridioplatinum pins.
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Figure 40.  An amalgam die is packed as a perma-
nent record upon which to bake a replacement, should
the porcelain facing of the porcelain vencer crown frac-
ture.

surface of the wax platform, extended about 15 inch from the gold crown, is straight
and smooth. A picce of a straight dressmaker pin, cut to size, is slipped into cach
reamed hole in the casting and made secure with only a small amount of wax to
prevent movement. Wrap a thin piece of baseplate wax around the platform. Make
a creamy mix of hard stone and gently vibrate some of it into the boxed platform.
Allow the stone to set and remove the rim of wax. This stone will be the impression
of the gold boxing. Trim the stone so that it rests flush on the workbench. Trim
the sides that hold the gold casting and avoid any undercuts in the stone from the
periphery of the casting to the 14 inch width of the impression. Warm the imbedded
casting gently over the flame and separate the casting and the pins from the stone
impression. Replace the pins into the holes and paint them with a layer of nail
polish to prevent amalgamation by the mercury when the stone impression is
packed with amalgam. Box in the stone impression and pack silver amalgam for
the die. Do not disturb the level amalgam extension from the boxing to the periphery
of the die, thus avoiding undercuts. Pull out the metal pieces of dressmaker pins
with a pair of pliers. The porcelain facing is constructed on this die, using 0.001
gauge platinum matrix and 22 or 24 gauge iridioplatinum wire in pins or in the
form of a staple.

THE CAST GOLD CROWN

The cast gold erown is indicated on the posterior teeth where the visibility of the
metal is not objectionable. All excessive contours and undercuts are removed with
disks and stones. No shoulder is necessary in the preparation, but a definite finishing
line is. The border of the preparation should extend slightly beneath the free margin
of the gingival tissue. Sufficient tooth structure is removed from the buccal and
lingual surfaces to be able to cast a crown with a narrower buccolingual width than
the natural tooth. The crown can be waxed directly on the tooth in the mouth or
indirectly on the die. In oceclusal reconstruction procedures, it is sometimes bene-
ficial to try in the waxed crowns on the teeth (Fig. 41). In order to handle such
crowns without fear of breaking or spreading the wax, it is recommended that a
burnished matrix be used. This procedure also facilitates an accurate casting because
the investment material scems to adapt itself better to this thin matrix. The matrix
becomes a part of the casting. The procedure is as follows: Hold the die with the
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Iigure 41. In oceclusal reconstruction, it is some-
times beneficial to try in the waxed crowns on the teeth.
In order to handle such crowns without fear of breaking
or spreading the wax, it is recommended that a bur-
nished gold or platinum matrix be used.

Figure 42. Constructing the gold matrix. Hold the die with the
fingers in such a position that it is convenient to manipulate a piece
of gold leaf.

fingers in such a position that it is convenient to manipulate a piece of gold leaf
(Fig. 42). Cut and adapt 0.001 thickness of gold foil over the die. I'old it in a tinner’s
joint, the same way as for a platinum matrix used in the construction of a porcelain
jacket crown. Burnish the matrix well over the die and wax up over this matrix
(Fig. 43). This procedure can be followed in the construction of a plastic veneer
and in poreelain fused to metal crowns. In the latter, however, a platinum matrix is
Necessary.

CARE OF THE PREPARED TOOTH

Despite all precaution, some pulps die after the preparation. Sometimes a tooth
prepared for a crown may possess minute pulp exposures which are impossible to
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Figure 43.  Adapting the matrix. 4, Cut and adapt
0.001 thickness of gold foil over the die. B, Burnish the
top piece of foil. €, Fold the extension pieces in a tinner’s
joint, the same way as for a platinum matrix used in the
construction of a porecelain jacket erown. D, Burnish the
matrix smooth and then swage it. Wax the erown over
this matrix and then cast. (After Nickie Argentieri.)

detect. They are not painful and often do not bleed, but these minute openings,
usually prevalent when the preparation is close to the pulp, are prone to receive
harmful bacteria and to cause death of the pulp, sometimes a year later. Therefore,
it is a good policy to protect the entire surface of the tooth denuded of its enamel,
with coatings of either calcium hydroxide, copalite, or any other acceptable and
recommended medium to protect the pulp. It is not necessary to bathe the prepara-
tion with phenol, alcohol, and the like. Such medicaments dehydrate the dentin and
irritate the pulp by their caustic action. Wash the prepared tooth with warm water
and dry with a pledget of cotton. Apply several coats of the protective medium, The
convenient way of application is with a small sable or camel’s hair brush.

FACTORS RESPONSIBLE FOR INJURY TO THE PULP

The preparation of a tooth for a full coverage restoration is usually accom-
plished under a local anesthetic. As a result, the warning of pain is not disclosed.

Hot impression compounds can increase the hyperemia of the pulp to such a
degree as to influence and hasten its death. When heating impression compound for
the band impression over the direct flame, it is advisable to temper it in the water
bath of 130° to 140° F, prior to insertion over the tooth.

High speed in operative procedures is here to stay. There is a tendency for the
specially designed instruments, revolving at an increased rate of speed and cutting
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tooth structure so rapidly, to remove too much tooth structure. Obviously, re-
moving too much protective enamel and dentin will endanger the live tissue in the
pulp chamber, Furthermore, it is an accepted fact that the use of diamond stones
and carbide burs at increased speeds necessitates the continual use of water on the
tooth. A spray of water is not always efficient. Heat is one of the causes for pulp
degeneration, and the more tepid the water that is poured over the tooth, the less
chance there is for damage to the live tissues.

The sooner the prepared tooth receives the permanent restoration the healthier
it is for the pulp tissue. The operator should plan his case so that it does not streteh
out for months and months before completion. Good temporary restorations, ce-
mented with mediums that quiet the pulp by allaying the pain from thermal in-
fluences, are recommended. Instruct the patient to return to the office for immediate
temporary replacement should the temporary crown be dislodged.

Another factor injurious to the pulp is the permanent cementing medium. The
use of zine phosphate cement as a base in deep cavities should be discontinued and
replaced by a palliative type of base material such as a fast-setting zinc oxide and
eugenol cement.®

TREATMENT OF THE PREPARED TOOTH PRIOR TO
INSERTION OF THE TEMPORARY CROWN

Just before the temporary crown is to be inserted the application of Pred-
nisolone (Mosteller) Desensitizing Solution is recommended. The solution is applied
to all cut dentin of the prepared tooth, allowed to remain one minute, then dried
thoroughly with compressed air. When dry, seat the temporary crown with a zinc
oxide and eugenol paste. The prednisolone practically eliminates sensitivity while
the eugenol in zine oxide stimulates the growth of secondary dentin. Injudicious
use of aleohol, phenol, silver nitrate, and the like are factors that may affect the
vitality of the pulp. The dentinal tubules are wide open after radical reduction of
tooth structure, and application of an irritating drug often does more harm than
good. Silver nitrate is dangerous to use. Englander, James, and Massler subjected
26 carious human teeth to a standard series of applications with silver nitrate, am-
moniacal and plain.® istologic examination revealed the following: Silver nitrate
frequently damaged the pulp. The odontoblasts were disrupted with increasing
degrees of inflammation and edema of the pulp, as the silver nitrate (not a self-
limiting drug) came closer to the pulp. In view of the limited sterilizing action of
silver nitrate and its potentially injurious action to the vital dentinal tubules and
the odontoblasts as well as to the pulp itself, the value of its continued use is ques-
tioned on an empirical bagis. Bathing the prepared tooth with warm water, then
drying with cotton pellets prior to the application of Prednisolone receives preference
over any one of the irritating drugs.

TEMPORARY REPLACEMENTS

All prepared teeth should receive temporary replacements to protect the cut
surfaces and to relieve pain. The requirements of a satisfactory temporary replace-
ment are:
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It must be esthetically presentable.

It must be retainable yet readily removable by the dentist.

It must be comfortable to the patient.

It must allay thermal shock,

It must not be injurious to the prepared teeth or surrounding tissues.
6. It must be economical.

Sometimes the temporary crown or bridge satisfies the esthetic demands of the
patient to such a degree that the permanent restoration may not be acceptable.
Gold cusps on the fixed restoration often meet with objection after the patient has
had temporary acrylic resin crowns. The operator should explain these conditions
before dental treatment is begun.

Prepared Posterior Teeth. The aluminum crown is frequently used as a tem-
porary restoration for molars and premolars. The precarved crowns are made of soft
polished aluminum, the same gauge as an average cast gold crown. This type of
temporary restoration adapts quickly to tooth contours and to the occlusion. The
aluminum band is trimmed and festooned accurately, so that the cervical marging
do not impinge upon the soft tissues. The edges are smoothed with fine disks and
then filled with an anodyne temporary cement and carefully seated over the pre-
pared tooth. Be sure to remove all of the excess temporary cement exuded from the
crown into the gingival crevice; hardened zine oxide and eugenol cement can act as
an irritant to the soft tissues and set up an inflammatory condition.

Posterior acetate crown forms for molars and bicuspids can also be used. The
operator can fill this tooth form with self-curing acrylic resin and insert it over the
lubricated prepared tooth. When it is cured it i3 trimmed and smoothed, then
cemented with the temporary medium.

Do -t
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LEFF TECHNIQUE FOR TEMPORARY ACRYLIC
CROWNS AND BRIDGES

Alexander Leff® recommends an alginate impression (full arch) of the jaw, and
his procedure is as follows: “In that section of the impression containing the teeth
to be prepared and/or replaced, the interproximal septal areas of alginate are cut
away with a small rounded scraper or other suitable instrument. Where there are
missing teeth, the pontic areas are also carved out in the alginate impression (or a
wax pontic may be added to the study cast and an alginate impression made of the
study cast). Rapid curing acrylic powder and liquid are placed in separate dappen
dishes and a camel’s hair brush is used to paint the acrylic into the alginate impres-
sion. The tip of the brush is moistened in the acrylic liquid, and a small ball of
powder is picked up by the moistened brush and carefully painted into the impres-
sion which has been dried with air. The acrylic is applied to the gingival areas, and
gravity will cause the material to flow occlusally. The occlusal surfaces of the
posterior teeth can then be painted in. The incisal areas should not be painted in,
as sufficient acrylic will low down the labial and lingual surfaces of the anterior
teeth to cover the incisal edges.

“The build up of thick areas of acrylic should be avoided by limiting the
amount of acrylic liquid on the brush in order to help control the flow of acrylic.
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Figure 44. The acrylic provisional splint. 4, The
abutment plaster teeth are prepared on the study cast.
B, €, A fixed partial denture is fabricated of acrylic
resin, with acceptable carvings, shade, and occlusal
relationship.

The acrylic shell should be of uniform eggshell thickness. Thick areas of acrylic in
the shell cause excessive shrinkage and also prevent proper seating over prepared
teeth. . . . When the teeth have been prepared and the copper band impressions are
completed, a thin mix of acrylic powder and liquid is made. This mix is permitted
to stand several minutes until the ‘hairy’ stage is reached. By permitting a thin mix
of acrylic powder and liquid to stand for several minutes, a proper consistency of
the acrylic will result which will produce less porosity and shrinkage in the tempo-
rary acrylic bridge (crown). The impression is seated in the mouth and held with
moderate finger pressure for several minutes. Where gagging is a problem, a lower
tray can be used in the upper arch. A reference or guide line can be drawn with a
pencil on the outside surface of the alginate impression in order to facilitate seating
the impression back in the mouth. Extensions of the alginate onto the soft palate
or below the mylohyoid ridge should be trimmed away.

“When the acrylic splint has attained a rubbery consistency, but has not as
yet reached its final set, it should be gently pried out of the alginate impression
by undermining it with a small instrument. The excess flash should be trimmed with
scissors and the still unset splint quickly placed over the prepared teeth and the
patient instructed to close fully. The acrylic splint should be lifted on and off re-
peatedly during setting to avoid binding when fully set. The splint may be rinsed
with cool tap water several times during this period, in order to minimize the effect
of the heat produced during the setting of the acrylic. Pontic areas can be adjusted
by adding an additional mix of acrylic, and occlusal adjustments made by grind-
ing, ...”*

* Leff, A.: Animproved temporary acrylic fixed bridge. J. Pros. Dent., 3:245,1953. Reprinted courtesy
of the author and The C. V. Mosby Company. §




THE FULL COVERAGE RESTORATIONS — 43
PROVISIONAL SPLINTS

Provisional splints are temporary splinted restorations made out of plastic or
metal, to protect the prepared teeth and to maintain an occlusion for function while
the permanent work is being constructed. The acrylic splint can be fabricated from
the study casts after the plaster teeth have been prepared for full coverage restora-
tions (Fig, 44).

PREPARED ANTERIOR TEETH

For individual anterior preparations, the tooth form filled with self-curing
acrylic resin or silicate cement is the replacement frequently used. Plastic temporary
crowns are cemented with a zinc oxide and eugenol paste to allay pain and stimulate
the growth of secondary dentin.

Figure 45. Another method of temporary protective crown construction. 4, Use a rapid setting
acrylic resin for a festooned temporary tooth form. B, Iill the tooth form with the doughy mix. C, Seat the
filled tooth form over a moistened preparation. D, Trim the excess as soon as possible. Remove and reseat
several times, cutting away and trimming the overflow. Use a zinc oxide and cugenol temporary cement
for insertion and pulp protection.
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THE THREE-QUARTER
CROWN

by MAURICE J. SAKLAD, D.D.S., F.A.C.D., F.I.C.D.

Today, because of the high mortality of the pulps of teeth prepared for
full coverage restorations, the profession is considering the three-quarter crown
whenever possible. Tt has been stated that a full crown of any type and of any
material be limited to cases of absolute necessity. The three-quarter or partial veneer
crown requires consideration in any discussion relating to occlusal rehabilitation.
It is a cast restoration that actually covers more than three-fourths of the clinical
crown of a tooth. It involves the mesial, distal, lingual, and occlusal surfaces of a
posterior tooth. The same arcas are involved in an anterior tooth except that the
incisal surface replaces the occlusal surface. The buccal and labial surfaces are
omitted. The preservation of the buccal and labial surfaces of the natural teeth
contributes to a healthy periodontium because of their contours. On rare occasions,
this crown may be reversed so as to omit only the lingual surface.

BASIC REQUIREMENTS FOR A SATISFACTORY
THREE-QUARTER CROWN

All restorations are influenced by the anatomy, condition, and position of the
tooth or teeth. The tooth should be in relatively normal position. This means that
it should have a clinical erown situated in acceptable alignment, supported by solid
and sufficient alveolar bone. This will permit proper surface reduction. It will enable
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Figure 46.  Porcelain or acrylic resin jacket
ecrowns are indicated on maxillary and man-
dibular anterior tecth for esthetics. Such teeth are
contraindicated for three-quarter erowns.

the operator to construct a three-quarter crown of maximum tenso-frictional reten-
tion through the making of proper surface reduction, grooves, and accessory an-
chorage pits. The degree of tenso-frictional grip is related to the parallelism and
length of the opposing reduced proximal walls and the length and depth of the
accessory anchorage pit. Longer slices have more retention than shorter ones, and
the same applies to the grooves and pits. All grooves should be placed in dentin,
never in cement or old restorations, and they should not undermine the enamel rods.

CONTRAINDICATIONS

A tooth with a short clinical crown provides inadequate surfaces for groove
retention. A bell-shaped tooth requires removal of too much proximal tooth struc-
ture to receive a partial veneer restoration. Peg-shaped lateral incisors and spear-
pointed canines are contraindicated for three-quarter crowns because of the inability
to obtain sufficient tenso-frictional grip and because too much gold will be visible.
The thin translucent anterior tooth will not receive a satisfactory three-quarter
crown because it is too narrow from its buccal lingual aspect to offer adequate areas
for retention. In addition, there is objection from an esthetic point of view. The gold
background of the restored surfaces will not reflect light rays and therefore will
cause the tooth to appear darkened as compared to the adjacent tooth. The three-
quarter crown is not recommended as an abutment retainer in large span fixed
partial dentures nor as an abutment retainer receiving an internal attachment in
a removable partial denture.

The condition of the tooth is an equally important consideration. Retention
of this form of restoration must be within solid tooth structure to enhance its posi-
tion of support. This should be in dentin. Any deformity to caries involvement as
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well as large old silicate or acrylic resin restorations leads to a weakened support
of the final restoration. It is not advisable to replace large silicate or acrylic fillings
with cement and depend solely upon the use of a lingual cingulum post or pit for
retention of the three-quarter crown. Replacing the cement with new silicate after
such a crown is permanently cemented weakens the retention further. Inasmuch as
silicate cement or acrylic resin has to be repeatedly inserted for esthetic reasons,
the retention of the three-quarter crown is practically nil. A porcelain jacket or
veneer crown is the restoration of choice (Fig. 46). Seldom does a three-quarter
crown, patched with any esthetic material, offer desirable esthetics. The severely
abraded, the mobile, and the pulpless tooth are contraindicated for the partial
veneer crown. To these may be added teeth with enlarged pulps as found in children
and young adults.

The position of the tooth frequently contraindicates this type of restoration.
An abnormally aligned tooth, such as the lingually locked, the labially protruding,
or the overlapped tooth, should receive full coverage restorations when required
(Iig. 47). The poor alignment leads to obstacles that tend to complicate the work
as well as to lessen the quality of the restoration. To a degree, this applies to the
tilted and the extruded tooth.

ADVANTAGES OF THE THREE-QUARTER CROWN

The most important feature of this type of restoration is the fact that the
preparation of the tooth conserves tooth structure. Less dentin is exposed, hence
there is less damage to the pulpal tissue. This restoration is indicated for an abut-
ment retainer supporting a three unit fixed partial denture., When weakened teeth
are properly aligned it may be possible to form a splint out of soldered multiple
three-quarter crowns (Fig. 48).

FACTORS CONSIDERED IN THE PREPARATION

The occlusion is an important factor to consider. The lingual surface of an
anterior tooth must be adequately reduced to accommodate gold that will not
interfere with the individual’s contacting occlusal movements. The occlusion will

Pigure 47. Indications for full coverage abutment retainers. 4, The upper left central incisor is mal-
turned and slightly protrusive. B, The upper right lateral incisor is peg-shaped.



48 — THE THREE-QUARTER CROWN

Figure. 48. A, B, Splinting with three quarter crowns. The alignment of the mandibular right central
incisor was not disturbed. Conservative restorations of three quarter crowns and inlays in the rehabilita-
tion procedures make for practical rehabilitation. (Courtesy Dr. W. Diamond, New York.}

determine where the accessory anchorage pits are to be placed. An incisal off-set
groove on the lingual, extending between the proximal grooves, is another form of
retention depending upon the width of the tooth and its ocelusal relationship.

In restoring a tooth, the operator must abide by the usual principles essential
to good operative technique. The rule of extension for prevention must be followed
and the restoration should terminate in self-cleansing areas. Only the necessary
amount of tooth structure should be reduced. The completed three-quarter crown
in turn should equal the amount of tooth structure removed. The tooth must be
restored to its original size, shape, and function. The completed crown should reveal
only an amount of gold consistent with good retention, proper maintenance, and
esthetics.

It is worth recalling that the tooth is made up of enamel rods which radiate
outward from the dentoenamel junction. When undermined, they have a tendency
to fracture. When supported, however, they are able to withstand the usual forces
transmitted by this restoration. The outward flare of the enamel rods makes it
possible to terminate the restoration so as to mask the peripheral edges of the
restoration and achieve complete enamel and dentin support. The gingival termina-
tion of the proximal and lingual peripheral edge must terminate just at the free
margin of the gingiva. Overextension into the gingival crevice will not be tolerated
by the tissue and inflammation will result. The incisal edge of an anterior tooth
should not be reduced so as to display gold. It should be reduced, starting at a point
lingual to the labiolingual line angle, then proceeding lingually, sufficiently so as to
permit a minimum thickness of 0.5 mm. cast gold. The same applies to the occlusal
areas of a posterior tooth which is also subjected to many forces. A general principle
to be observed is that the incisal and occlusal tooth reduction should be executed
so as to absorb forces in direction parallel to the long axis of the tooth.

For an anterior tooth, it is suggested that the operator score with a sharp-
pointed pencil, the complete labial interproximal contacting arca (Fig. 49). The
scored pencil line on the tooth to be prepared acts as a guide in establishing the
labial termination of the final restoration. In other words, medially to this line, the
gold will be visible, laterally it will not be noticeable. Occasionally, the operator
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may be confronted by a tooth which appears rotated. Regardless of the position or
shape, the same procedure should be followed. Similar markings should be scored,
which will in turn act as reference planes for the proximal tooth reduction, Where
contacting teeth are present, a slight separation should be obtained with the inser-
tion of a tapered wedge. This will permit the application of a Mizzy safe-sided band
separator. This is held manually between the thumb and index finger. The abrasive
side is applied to the proximal surface that is to be reduced until sufficient access
is obtained that will allow the application of a safe-gided diamond disk in the
straight handpiece. Some operators prefer to use a disk guard (Fig. 50), to protect
the tongue and other soft tissues.

STEPS IN THE PREPARATION OF AN ANTERIOR
TOOTH FOR THE THREE-QUARTER CROWN

It is worthwhile to add that for those who wish an additional trussing beam
across the linguoincisal portion of the casting, an incisal off-set is recommended.

Figure 49. TFor an anterior tooth, it 18 suggested
that the operator score with a sharp pointed pencil, the
complete labial interproximal contacting area, to act
ag a guide in establishing the labial termination of the
final restoration.

Figure 50. A, A rapidly revolving disk may slip or zoom out of control to damage the lip or tongue.
B, The use of a disk guard is helpful and assures the operator of some degree of safety.
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Figure 51.  Hold the handpiece parallel to the in-
cisal edges of the adjacent teeth and apply the diamond
disk to the previously treated surface until a slice is
accomplished that will extend from the incisal edge to
the gingiva. The disk should slice the proximal surface
to the pencil line. Turn the disk in to the lingual at an
angle of about 30 degrees toward the lingual midline.
The gingival finishing line should terminate at the inter-
proximal gingival erest without lacerating the tissue.
The labial termination of the slice should appear in a
vertical line so as to be least obvious to the eye. Prepare
the other proximal surface in the same manner,

Figure 52. 'The two proximal reductions should he
connected on the lingual by a surface reduction of the
cingulum gingival wall. The gingival finishing line
should terminate at the gingiva or very slightly below
the tissue. Use a tapered cylinder diamond stone in the
contra~angle handpiece to reduce this area and to pro-
vide the greatest axial length to this portion of the res-
toration. Run this stone carcfully from mesial to distal
on the lingual surface, maintaining the cingulum area.
Be sure not to engage the palatal tissue with the stone.

Figure 53.  'The next step is the reduction of the
lingual surface with a diamond wheel stone in the straight
handpiece at conventional speed. Run this stone from
mesial to distal, reducing tooth structure from the crest
of the cingulum to about 2 mm. short of the incisal edge.
Sufficient tooth structure must be removed to accom-
modate a thickness of gold of about 14 to 1 mm. It is
advisable that the surface be reduced short of the incigal
lingual area because of the danger of removing too much
tooth structure and thereby destroying the natural
translucent edge of the tooth.




Figure 55.  Aftention is now twrned to completion
of the retention form. This is accomplished by means of
grooves and an accessory anchorage pit or pin. The
grooves are placed on the proximal sliced surfaces in a
position parallel to the incisal two-thirds of the labial
surface. Usually they are placed at about the junction
of the incisal bevel and lingual reduction or at a point
that permits creation of the longest possible grooves.
These grooves should extend just short of the gingival
termination of the sliced areas without undermining the
labial enamel rods. Use a 701 tapered fissure bur in the
contra-angle handpiece.

Iigure 54.
fully executed and the incisal edge must not be dis-
turbed for esthetic reasons. Use the same diamond stone
to complete the remaining 2 mm. lingual reduction, in
the form of a flare or a bevel. This reduction connects
both proximal surfaces at an angle of about 45 degrees
toward the lingual. This permits the restoration to have
sufficient gold at the incisal so as to withstand the op-
posing incisal forces.

Figure. 56.
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The linguoincisal surface must be care~

These grooves should be imbedded in
dentin with an ovoid shape or lock. This lock is ereated
with a number 700 tapered fissure bur in the contra~
angle handpiece. Move this bur within the original
groove created in the previous step in a labiolingual
direction so as to make the groove ovoid. This lock-in
affords maximum retention for the restoration



IMigure 57. Turther retention is secured by cre-
ating an accessory anchorage pit or pin. This is placed
at the height of contour or adjacent to the crest of the
cingulum area of the tooth because the enamel is thick
in this region. The pit is made parallel or keyed to the
proximal grooves. A 14 round bur mounted in the con-
tra~angle handpiece is recommended to break the sur-
face. This is followed by a 556 or 557 fissure bur. The
pit is completed to a depth of about 114 mm. parallel to
the ovoid proximal grooves.

Figure 8. K. W. Knapp method of preparing an anterior tooth for a three-quarter erown, (Courtesy
Star Dental Manufacturing Co., Philadelphia.)

The Densco No. 5 J T or the Star diamond stone in the angle handpiece is recom-
mended. A step of about 1 mm. thickness is cut into the enamel of the linguoineisal
surface connecting the proximal grooves. This procedure adds strength and helps
the restoration resist distortion when placed under stress.
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Figure 59. K. W. Knapp
method (continued).

Figure 60. Waxed and cast anterior three-

q uarter crown.
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THE MODIFIED THREE-QUARTER CROWN

The modified three-quarter crown varies from the usual restoration in that one
proximal slice and locked groove are omitted from the proximal surface. The prepa-
ration is finished on the lingual surface just medial to the marginal ridge on the
untouched side. It is used only on teeth that have ideal anatomical form and are in
good condition and correct position. The tooth should be free of caries and have
ideal periodontal support, usually from the canine and sometimes the central incisor.
It is frequently utilized as an abutment for a simple fixed partial prosthesis supply-
ing one pontic. The procedure is the same as that for a typical three-quarter crown
except for the single proximal surface which is left intact. The finishing line on the
lingual surface is created with a small wheel stone and extends from the incisal
labial margin along the medial surface of the marginal ridge to the outside of the
cingulum, terminating at the linguogingival margin of the reduced cingulum. For
added retention, it is recommended that the operator place two accessory anchorage
pits parallel to the cingulum pit and the proximal locked groove. These additional
pits are placed about 1 mm. beyond the incisal bend on the lingual surface, forming
a triangle with the cingulum pit. They are made with a 14 round bur followed by a
556 fissure bur and parallel or keyed to the cingulum pit and the single proximal
locked groove. Frequently, an anterior tooth may present proximal caries. In such
instances, a box is created in the area of the excavated decay which is similarly
locked in buccal or lingual dentin.

THREE-QUARTER CROWN FOR THE POSTERIOR
TOOTH

In preparing a posterior tooth, essentially the same procedures for slicing the
proximal surfaces are followed. The lingual wall between the slices is reduced by
means of the tapered eylinder diamond stone in the angle handpiece. The occlusal
area is reduced about 1 or 2 mm. with the large diamond wheel stone. For an upper
posterior, the reduction should extend from the buccal occlusal line angle. For a
lower posterior tooth the occlusal reduction should extend to include the bucco-
occlusal line angle which extends between the proximal slices.

The grooves are fashioned with the same burs following identical technique
except that they are placed on the proximal surfaces at the junction of the buccal
and middle thirds. They are keyed in a direction parallel to the long axis of the
tooth. The accessory anchorage pit is placed on the occlusal surface at the center of
the lingual cusp. The occlusal lingual line angle is rolled in with a hollow-ground
wheel stone.

Posterior teeth frequently appear tipped, rotated, or extruded. These teeth
should be treated as though they were true-standing or they should be ground into
the desired occlusal plane and then treated. Any inclination or rotation should be
disregarded. The locked retention grooves should be placed at right angles to the
mean occlusal plane in line with all slices as well as the lingual reduction.



FIXED PARTIAL DENTURES

The fixed partial denture plays an important role in occlusal rehabilita-
tion and should receive preference over the removable restoration whenever and
wherever possible.

The operator is advised to examine the mucosa of the edentulous area thorough-
ly. Observe whether the ridge is spiny, broad, or so-called normal. Note whether any
tissuc attachments or frena streteh from the gingiva to the crest of the ridge area
(Fig. 61). A pontic of a fixed or removable partial denture abutting upon such an

Figure 61. A tissue attachment or frenum is apt to .
interfere with a fixed or removable partial denture and
become painfully inflamed. Recognition of such an
attachment will influence the design of the restoration.

attachment of tissue contributes to a painful, irritating inflammation a short time
after the insertion of the partial denture.

Examine the interocclusal clearance and the anatomical shape, condition, and
position of the abutment teeth as well as the ridge area and determine the type of
abutment retainer and type of pontic indicated. Observe the chewing habits of the

55



56 — FIXED PARTIAIL DENTURES

Figure 62. The three-quarter crown is not
recommended on thin delicate anterior teeth,
for it is usually esthetically unacceptable.

patient. These preliminary considerations will decide the material to be used in the
bridge construction. The three materials used in fixed partial dentures are porcelain,
plastic (acrylic resin), and metal. Porcelain may be used for the occluding and in-
cisal surfaces, depending upon the patient’s occlusion and habits. Acrylic resin is
usually protected by gold because of its inability to withstand contact. There are
occasions, however, when acrylic resin may be used on the occlusal and incisal
surfaces, particularly in occlusions that participate in abnormal attrition.

RETAINERS FOR FIXED PARTIAL DENTURES

The restoration to replace missing teeth should meet the basic requirements of
function, physiology, and esthetics. The abutment retainer contributes an important
part in the satisfaction of these three requirements. Conservation of the health and
vitality of the teeth that support the bridge is imperative.

THREE-QUARTER CROWNS FOR ABUTMENT TEETH

It is not always necessary to resort to the full coverage restoration as the abut-
ment retainer. For many abutment teeth, the three-quarter crown can serve as a
practical restoration. This type of crown, however, is not recommended on thin,
delicate anterior tecth, on badly decayed and broken down teeth, or on malposed or
malaligned teeth (Fig. 62). Nor is the three-quarter crown recommended in long-
span bridges or on teeth with a high susceptibility to caries.

FULL COVERAGE ABUTMENT RETAINERS

There are many types of full coverage restorations used as abutment retainers
in fixed and removable partial dentures. In most instances, the full jacket crowns
afford greater retention and esthetic and functional improvement, and more often
conservation of the abutment tooth. Primarily the retainer that covers the entire
abutment tooth is indicated as follows:
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1. When the abutment tooth is to support more than one pontic.

2. When the tooth is in such a condition that only a complete covering can
render it serviceable to the bridge.

3. When the tooth is malposed or malaligned.

4. When the abutment tooth does not possess satisfactory anatomic form.

5. When the abutment tooth is to be splinted to an adjacent tooth for addi-
tional support.

6. When the tooth is to receive a retainer with an internal attachment, precision
rest, or lock-in device for the fixed partial denture.

7. When the abutment tooth is to be brought into occlusion.

8. When the tooth is an important factor in creating or maintaining esthetics.

9. When the tooth exists in a mouth that is susceptible to caries.

On anterior teeth to be used as abutments, sufficient tooth structure must be
removed in the preparations to accommodate thickness of metal as well as thickness
of esthetic material. The occlusal surfaces of posterior abutment teeth should be
reduced sufficiently to accommodate thickness of gold in all excursions of the
mandible.

‘When molar teeth are to be replaced it is often indicated to replace such wide
teeth with narrow buccolingual widths. These pontics look like bicuspids, but the
reduction in impact areas is advantageous in a mouth that is susceptible to perio-
dontal disturbances (I'ig. 65).

MULTIPLE ABUTMENT RETAINERS

The splinting of approximating abutment retainers for additional support of a
fixed or removable partial denture is frequently recommended in occlusal rehabilita-
tion. Its recommendation is nol predicated upon the fact that the abutment tooth or
teeth are mobile, All abutment teeth must be healthy and strong and surrounded by
sufficient bone and tissue. One weak link in the completed restoration can be re-
sponsible for the failure of the partial denture. The bridge is as strong and as serv-
iceable as the abutment teeth. The underlying bone and tissues are of prime im-
portance in the treatment plan and bridge design.

Multiple retainers must have the soldering connections close to the occlusal or
incisal surfaces. The interproximal spaces are not closed up and the interdental
papillae are not irritated. The gingival tissue between cach tooth can be properly
stimulated by the toothbrush or other mediums. Multiple abutment retainers of
porcelain jacket crowns are not practical in mouths that are susceptible to perio-
dontal disturbances. Such crowns are supported by gold copings soldered together.
These soldered joints exist close to the gingival sulei and remain as a source of
gingival irritation. Multiple abutment retainers may be joined by solder (fixed) or
by rests or lock-in devices (movable).

Vertical stresses on malturned or tilted abutment teeth will not be received in
the direction of the long axis of each tooth. When such a malposed tooth is solid
and healthy and considered to be an important cog in the design of the fixed bridge,
splinting it to an adjacent tooth will prolong its usefulness. The stresses on the
bridge are absorbed and tolerated better when more than one retainer is used. A
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short root of an abutment tooth offers problematic retention of the fixed prosthesis,
particularly if the clinical crown is long. Multirooted teeth support a fixed partial
denture with greater assurance of longevity and function. Joining an abutment
tooth possessing a single root to an approximating tooth gives an additional root or
roots for support.

Indications for Multiple Retainers

Many factors determine the use of joined abutment teeth. These are:
1. Relation of the clinical ecrown to the clinical root.
2. Length of the span.
3. Occlusion.
4, Number of remaining teeth.
5. Location of the primary abutment teeth.
6. Anatomy, condition, and position of the abutment teeth.
7. Whether the abutment tooth possesses one, two, or three roots.
8. Iusthetics.
9. Amount and condition of bone support.
10. Oral hygiene habits of the patient.
11. Abnormal habits such as bruxism, clenching, ete.
12, Slight mobility of the abutment tooth.

REQUIREMENTS AND TYPES OF FIXED PARTIAL DENTURLES

ANTERIOR FIXED PARTIAL DENTURES

The esthetics can be considered the primary prerequisite of an anterior bridge.
The types most often used in ocelusal rehabilitation may be grouped as:

Acrylic and Gold Bridges

1. Acrylic resin veneer bridge with the entire lingual surface in gold, acrylic
resin, or gold saddles.

2. Acrylic resin crowns cured to cast gold coping refainers and ponties.

3. Acrylic vencer retainers and replaceable acrylic resin tube teeth as ponties.

4, Acrylic resin cured to fused porcelain copings.

5. Three-quarter or pinledge crown retainers with acrylic resin ponties.

Porcelain Bridges

1. Cantilever all porcelain bridges.

2. All porcelain individual coping or unit bilt bridge.

3. Fused porcelain jacket crowns as abutment retainers with manufactured
porcelain pontics.

4, Porcelain fused to metal bridge.

5. Three-quarter or pinledge crown retainers with porcelain pontic.
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Figure 68. The three-quarter crown anterior fixed partial denture. A, The bridge frame and Steele’s
backing. B3, Completed bridge with the porcelain Steele’s facing. €, Completed bridge on the typodont show-
ing a minimum amount of gold. D, Lingual view.

POSTERIOR FIXED PARTIAL DENTURES

Funetion and durability can be considered the primary requisites of a posterior
bridge. The types most often used in occlusal rehabilitation may be grouped as:

1. Acrylic resin with cast gold occlusal surfaces. The saddle arca may be in
acrylic resin or in gold.

2. Porcelain pontics with the anterior abutment retainer a porcelain jacket
crown or a plastic veneer crown.

3. Porcelain fused to metal bridge.

4. Three-quarter crown retainers with acrylic resin or porcelain Steele’s facing
pontics.

5. So-called sanitary bridge (cast gold occlusal without acrylic or porcelain
pontic).

6. One abutment retainer a gold inlay with a lock-in device.

THE SADDLE AREA

The ridge on the working cast should not be seraped and the technician should
be so advised. Inflammation of the ridge under a fixed partial denture and dis-
placed inflamed tissue are primarily due to seraping of the cast. It is not always the
material used in the saddle of the bridge that inflames the tissue. Aecrylic resin
must be thoroughly cured. Many of us have seen diseased tissuc after the removal
of glazed porcelain pontics. The bridge saddle must be smooth, highly polished, or
glazed and must not exert undue pressure upon the edentulous area. Klaffenbach?
states, “It is essential, however, that the contacting area of the saddle be reduced to
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a minimum, and that only contact without pressure be made against the ridge
tissues. Pressure will eventually produce inflammation or hypertrophy and will
prevent the stimulating effect of intermittent pressure.” And Bastian' is of the
belief, “Clinical observation has demonstrated to the profession that the soft tissue
remainsg just as healthy in opposition with a properly constructed platinum saddle
as 1t does with a porcelain saddle.”

If the saddle area is broad, it is frequently advisable to construct the pontics
like the nose of bullets touching the tissue. Of course the interproximal spaces will
be wide. This is advantageous beecause the patient can clean and stimulate the
interdental papillae with Stimudents or the rubber tip of the toothbrush. Advise
the patient of the necessity of such pontics before constructing the bridge. If the
ridge is narrow, the operator can construct the pontics so that they follow the
contour of the ridge.

CONSTRUCTION OF FIXED PARTIAL DENTURES

THE ANTERIOR ACRYLIC VENEER FIXED
PARTIAL DENTURE

A fixed bridge frequently used to replace anterior tecth is the acrylic veneer
restoration with cast gold lingual ponties. This type of restoration is indicated in
close, shearing occlusions and where the use of porcelain is contraindicated.

Iigure 66 illustrates a patient with a missing central incisor. Notice the close
occlusion and the marked vertical overlap. The two abutment teeth are prepared

Figure 64. When the abutment tooth is to be
splinted to an adjacent tooth for additional support,
full coverage abutment retainers should receive prefer-
ence.

Figure 65.  Narrow buccolingual widths are recom-
mended in fixed bridges. When wide molar teeth are to
be replaced, it is often indicated to replace these missing
teeth with narrow bicuspids.
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Figure 66.  Anterior acrylic veneer fixed partial denture. 4, The patient with the right maxillary central
Incisor missing; notice the close occlusion. B, The right lateral and left central incisors are prepared to
receive veneer gold castings, €, Cast transfer copings are constructed and seated over the prepared teeth.
D, A full plaster impression is taken with the transfer copings in place. A wax occlusal registration and a
counter alginate impression will aid in articulating the working cast. B, A veneer crown is cast for each
abutment tooth, with a boxing to reccive acrylic resin. /7, The bridge is completed with gold lingual surfaces
to accommodate the close ocelusion and acrylic resin on the labial surfaces.

for veneer crowns with complete shoulders. Transfer copings are cast for each die
and a plaster impression is taken of the edentulous area and the teeth with the
copings in place. After the working cast is poured and mounted, veneer crowns are
east for cach abutment tooth. These are tried in the mouth and the necessary correc-
tions are made as to occlusion, contact areas, and marginal fits. Sometimes a new
plaster impression is indicated with the abutment retainers in place. The bridge is
assembled and soldered. It is a good procedure to try in the framework and waxed
teeth, before curing the acrylic to the metal.
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Figure 67.  Replacement of the four mandibular incisors. A, The two canines are used as abutments
when these teeth have long roots and healthy hone support. Otherwise the first bicuspids are used as addi-
tional support for the missing teeth. 5, The plastic veneer crowns are constructed with the gold cut back
toward the lingual surfaces. C, The pontics are replaceable porcelain or acrylic resin tube teeth with bullet-
like castings just touching the tissues. D, These tube teeth are carved and stained to blend in with the
abutment retainers.

One of the most difficult bridges to construct is the one to replace the four man-
dibular incisors. Esthetics and durability are the two factors most desired, yet most
difficult to accomplish. These four mandibular teeth are frequently lost because of a
periodontal disturbance and subsequent mobility. After their removal, there is
usually little alveolus left, necessitating extra-long pontic teeth. If the occlusion
permits and if the canines are healthy with strong long roots, then only these two
canines may be used as abutment teeth to support the bridge. On occasion, it is
necessary to use the first bicuspid on each side as additional abutment teeth to
support the four mandibular incisor pontics. Figure 67 illustrates a patient in whom
only the two canines will receive retainers. The plastic veneer crowns are con-
structed with the gold cut back toward the lingual surfaces. The pontics are re-
placeable porcelain or acrylic resin tube teeth with bullet-like castings just touching
the tissues. These teeth are carved and stained to blend with the abutment retainers.

THE ALL PORCELAIN INDIVIDUAL COPING OR
“UNIT-BILT” BRIDGE

This fixed partial denture is practical because, should a tooth fracture, it can be
readily replaced without removing and remaking the entire bridge. It is an excellent
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Figure 65. When a fixed par-
tial denture is ingerted in an area
where much of the alveolus has been
removed, the pontics, in proper
alignment, frequently create a food
trap which cannot be avoided. The
patient should be advised regarding
this condition before construction of
the bridge and the necessity of
“sweeping”’ the area clean with a
toothbrush after eating,

Figure 69. Before the condemned teeth
are removed, a temporary removable partial
denture is constructed from the study cast,
primarily for esthetics, until the tissues have
healed for the construction of the permanent
fixed partial denture.
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Figure 70.  All porcelain individual coping bridge
The operator has no choice but to bake square-necked
teeth in order to concecal the gold soldering connections

Figure 71.  Minimizing the square-necked effect in a porcelain coping bridge. 4, Bring the soldering
connection as far lingually as possible. B, When the porcelain pontic is baked, constrict this crown at the neck

Figure 72.  Duplicated dies in the all porcelain in-
dividual coping bridge. Most duplicated dies are packed
in amalgam alloy. However, dics poured in hard stone
from hydrocolloid impressions may also be used. Indi-
vidual porcelain jacket crowns baked over these duphi-
cated dies are interchangeable from the dies to the
bridge framework.

restoration where esthetics are desired and it is recommended primarily for the
replacement of missing anterior teeth in both jaws. The operator, however, has no
choice but to bake a square-neck type of porcelain teeth in order to conceal the gold
soldering connections (Fig. 70). To minimize this square effect of the erowns, bring
the soldering connections as far lingually as possible. This procedure will make it
possible to constrict the porcelain at the necks to give the effect of tapering teeth
(Fig. 71).
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The porcelain pontics are supported by gold castings resembling porcelain
jacket crown preparations, joined by a strong bar connecting the two abutment
retainer copings. Fach coping has a shoulder all around, except on the labial or
buccal surface where the finishing line is at the crest of the gingival tissue. After
the copings are cast and the gold pontics are assembled and soldered, separate im-
pressions are taken of each gold preparation and coping retainer. Dies are con-
structed in amalgam alloy. Individual porcelain jacket crowns will then be baked
to swaged matrices over the dies. These porcelain jacket crowns are interchange-
able from the dies to the bridge framework. A rubber base impression of the bridge
frame is an accurate method of duplication, and the impression and dies can be
silver plated. Other methods are hydrocolloid and silicone procedures, with the
dies poured in hard stone.

Figures 73 and 74 illustrate the steps in the construction of such a bridge. The
abutment teeth are so prepared as to accommodate both porcelain and gold. A
plaster impression is taken with cast transfer copings in place on the prepared teeth.
A wax occlusal registration and an alginate impression of the opposing teeth com-
plete the step. Articulate the working cast and construct a gold coping for each
abutment tooth, with the soldering connection as far lingually as possible. There is

Figure 73.  "The all porcelain coping bridge (clinical steps in construction). A, The upper right central
incisor is to be replaced. B, The abutment teeth are prepared with complete shoulders. Gold copings are
cast and fitted on the prepared teeth. C, A plaster impression is taken with the cast abutment copings in
position. A wax occlusal registration and an alginate counter impression aid in articulating the working
cast. D, A pontie, resembling a porcelain jacket crown preparation, is waxed and cast in gold and then
soldered to the two abutment retainers.



66 — FIXED PARTTAL DENTURES

Figure 74.  The all porcelain coping bridge (clinical steps in construction). 4, The metal framework 1s
tried on the teeth. B, Impressions are taken separately of each casting preparation and amalgam dies are
duplicated. €, Individual porcelain jacket crowns are fired. D, After a try in of the framework and biscuit
bake jacket crowns, the porcelain restorations are glazed and stained and the bridge is cemented on the teeth.

no collar of gold on the labial surface and the porcelain retainer will be butted up
against this bared shoulder. Try the gold copings in the mouth and take another
plaster impression. At this appointment with the patient, the operator is advised to
take the shade and color for the porcelain.

Wax up and cast the gold copings, resembling poreelain jacket crown prepara-
tions., These castings do not have any shoulders on the labial surfaces either. Solder
these castings to the abutment retainer copings and then try this bridge frame in
the mouth. Remove all overhanging collars that impinge upon the tissue; such
overhang can be a contributing factor in gingival irritation and bone resorption
(Fig. 75). If the gold on the coping retainers takes up too much room on the labial
or incisal surface, remove some of it. This procedure enables the ceramist to bake
thicker porcelain in these arcas.

Take individual impressions of each pontic tooth preparation and abutment re-
tainer on the bridge framework and construct the individual dies. Fire biscuit bake
porcelain jacket crowns that are interchangeable from the dies to the metal frame-
work. Try the bridge and individual porcelain jacket crowns on the teeth and make
all the required adjustments as to occlusion, contour, contact, and carvings.

The next procedure 1s the staining and glazing of the porcelain teeth. The metal
framework is cemented first, with an oxyphosphate of zinc cement. The operator
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can then paint the labial surfaces of the gold retainers with a quick-setting ivory-
colored opacifier, to help block out the influence of the gold upon the color of the
porcelain. Cement each porcelain jacket crown with Caulk’s Lucent or Ceramic
Blend Oxyphosphate (Mizzy) Cement so as not to distort the color.

The operator is advised to retain the casts and dies for future use should a por-
celain jacket crown fracture. Only an overall impression in the mouth to secure
contact areas is necessary, and a duplicate restoration can be baked.

This type of porcelain bridge can sometimes be used in the posterior part of the
mouth, particularly in the bicuspid regions (Fig. 76). The occlusion must be favor-

Figure 75. Overhanging gold collars are con-
tributing factors in gingival irritation and bone resorp-
tion.

Figure 76. The porcelain crowns and coping
bridge may be used in the posterior part of the mouth.
A, The molar pontics of the posterior bridges are cast
gold crowns while the bicuspids are the individual cop-
ings. B, The completed bridges with individual porcelain
jacket crowns as abutment retainers; the pontics are
porcelain jacket crowns, too.
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able and the patient must be prepared for possible breakage and the cost of re-
placements.

THE PORCELAIN JACKET CROWN AS ABUTMENT
RETAINER WITH MANUFACTURED PORCELAIN
PONTICS

The porcelain jacket crown over a gold coping may be used with any manu-
factured porcelain pontic such as the interchangeable facing, the tube tooth, the
long pin facing, the Tru-pontic, ete. In such instances, a gold coping is constructed
over the abutment tooth prepared for a porcelain jacket erown. This casting has a
soldering connection best suited to the type of manufactured pontic selected. The
factory glaze of the pontic tooth is removed and the tooth is recarved and recon-
toured.“"Ai‘gold strut is cast to receive the porcelain pontic. This porcelain tooth is
then stained and glazed along with the biscuit bake poreelain jacket crown retainer
(Figs. 77 and 78).

This type of retainer and manufactured pontic may also be used to replace
missing teeth in the posterior segment of the jaw, particularly in the mandible
where esthetics are so important to some people (Fig, 79).

Figure 77.  The porcelain jacket crown as an abutment retainer with manufactured porcelain pontic
bridge (clinical steps in construction). A, The abutment teeth are prepared and gold copings are cast as
abutment retainers. Biscuit bake porcelain jacket crowns are baked over the castings. B, Try in the castings
and porcelain jacket crowns on the prepared abutment teeth. C, Make the necessary occlusal corrections.
D, Take a plaster impression with the gold copings and poreelain jacket ecrowns on the teeth. Follow with a
wax occlusal registration and articulate the casts.
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Pigure 78. The porcelain jacket crown as an abutment retainer with manufactured porcelain pontic
bridge (clinical steps in construction). 4, Select a suitable manufactured pontic tube tooth. B, Grind this
tooth and cast the metal strut to support it. €, Try in the metal framework on the teeth. D, Remove the
factory glaze of the manufactured tube tooth and glaze and stain all three porcelain crowns. Cement in the
framework and porcelain teeth.

7 .
e e L - .
Figure 79. Porcelain tube teeth in the posterior part of the mouth. 4, The metal framework will sup-
port tube teeth and the anterior abutment retainer is a gold coping to receive a porcelain jacket crown. B,
The completed bridges with the occlusal surfaces of the tube teeth stained. This type of bridge is indicated
to replace missing teeth such as bicuspids, in the lower jaw, where esthetics are important to the patient.
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THE ACRYLIC RESIN WITH CAST GOLD OCCLUSAL
SURFACES POSTERIOR FIXED PARTIAL DENTURE

A posterior bridge that is frequently used is the acrylic resin with cast gold
occlusal surfaces. The saddle area may be acrylic resin or cast gold.

In Figure 80A the mandibular left first molar and second bicuspid are missing.
The second molar is prepared to receive a full cast gold erown and the canine and

Figure 80.  Acrylic resin with cast gold occlusal surfaces, posterior fixed partial denture (clinical steps).
A, The mandibular left first molar and second bicuspid are missing. The second molar is prepared for a
cast gold crown. The canine and first bicuspid are prepared to receive acrylic veneer crowns. Transfer
copings are constructed and seated on the prepared teeth. B, A plaster impression is taken with the transfer
copings in position. Include a wax occlusal registration and an alginate impression of the opposing jaw.
C, The working cast is poured and articulated. D, Cast the gold erown and the two acrylic veneer restora-
tions. B, Seat the canine and first bicuspid retainers on the teeth and take a separate plaster impression of
these two castings. ¥, Solder the canine and bicuspid retainers together to act as multiple support.
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Figure 81.  Acrylic resin with cast gold occlusal surfaces, posterior fixed partial denture (clinical steps).
A, Try all the castings in the mouth and again check the occlusion. B, Take a plaster impression of the
retainers in the mouth. A wax occlusal registration is taken to assist in re-articulating the casts. ¢, Wax,
cast and solder the metal pontic framework and try it in the mouth. D, Acrylic resin is cured to the metal
frame and the completed restoration is cemented in the mouth.

first bicuspid are prepared to receive acrylic resin veneer crowns. Impressions are
taken of these prepared teeth and transfer copings are cast to the fabricated dies.
These transfer copings are tried on the teeth. A plaster impression is then taken
of the teeth with the transfer copings in place (Fig. 80B8). Include a wax occlusal
registration and an alginate impression of the opposing jaw. The working casts are
poured and articulated (Fig. 80C). Cast the gold crown and the two acrylic resin
veneer crowns (Fig. 80D). Try these in the mouth and check the occlusion and
contact areas. The bicuspid and canine retainers will be soldered together to serve
as a multiple retainer, Take a separate plaster impression of these two castings
(Fig. 80F). Solder the canine retainer to the bicuspid retainer (Iig. 80F).

Try all the castings in the mouth and again check the occlusion (Iig. 814). A
plaster impression of these abutment retainers in the mouth is the next procedure
(Fig. 81B). A wax registration is taken of the occlusal relationship to assist in re-
articulating the casts. The previously poured counter cast is used in the articulation.
Cast and solder the metal pontic framework and try it in the mouth (Fig. 81C).
Acrylic resin is cured to the metal frame and the restoration is completed (Fig. 81D).
Cement the bridge temporarily; after all adjustments are made and the patient
experiences no discomfort, the restoration is cemented permanently.
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Figure 82. Construction of a posterior fixed partial denture from one Molloflex silicone impression.
A, Molloflex impression of both prepared teeth. B, The poured impression in Vel-Mix stone. C, Duplicated
impression of master east with luted brad heads for the stone dies. D, Poured second cast with protruding
die tails and small tacks for retention to the stone base. The surface is scored around the metal tailpiece of
the dies for accurate seating and easy removal of the stone dies.

POSTERIOR CANTILEVER BRIDGES

In occlusal rehabilitation, the use of a cantilever bridge in the posterior segment
of the jaw is sometimes indicated. Multiple abutment retainers carrying a canti-
lever pontic may be used.

Indications for Cantilever Bridges

1. When no abutment tooth is present posterior to the pontic and the condi-
tions are favorable. If the addition of just one extra tooth means a removable partial
denture, it is advisable to construct a fixed denture without the extra tooth (Ifig. 84).

2. When the maxillary canine has to be replaced and the anterior abutment
tooth is the weak lateral incisor (Fig. 85). The first and second bicuspids are joined
and ecarry a cantilever pontic.

3. When the anterior abutment tooth is the maxillary canine, perfectly sound
and not previously filled, and when esthetics are of prime importance or the age
of the patient has to be considered. The patient may be apprehensive of having the
canine reduced for the replacement of the first bicuspid (Fig. 86). In such a situa-
tion, the molar and second bicuspid are joined and support a cantilever first bicuspid
pontic, usually without cusps. Sometimes, in a young girl, only the bicuspid is used
to carry a small cuspless cantilever pontic (Fig. 87).

It should be understood that the aforementioned recommendations in fixed
partial denture construction are not to be considered standard routine procedures.



FIXED PARTIAL DENTURES — 73

The conditions in each individual case, as well as the reasonable wishes of the
patient, influence the choice of appliance and the details of construction.

Sometimes attaching a pontic to a single tooth places rotational strain upon
the tooth and the tooth may loosen. To minimize this occurrence, a single stress-
breaker is constructed, consisting of a pin or cast projection. This fits into a com-
patible recess on a casting on the abutment tooth (Fig. 88). A metal projection
Jjutting from the pontic and merely resting on the enamel of the lingual surface of
the approximating tooth is not recommended. Such a rest does not afford any
resistance to rotational strain and it facilitates attack by the organisms that are
responsible for caries.

(Text continued on page 77.)

Figure 83. Construction of a posterior bridge continued. 4, The working cast with the stone dies is
walled with a sheet of wax and the base is poured in a stone of a different color. B, The poured cast showing
the start of separating the stone dies with a saw. €, The cast with the removable stone dies. The occlusal
swiaces of the dies are painted with a layer of red nail polish to make for easy removal of the castings. D,
The bridge frame on the working master cast with a full cast crown on the molar and a veneer casting on the
premolar. /7, The pontic and premolar veneer casting are treated with opaque and fired to about 200 de-
grees I'. in the casting oven to mask the gold prior to packing the acrylic resin mix. 7, The completed
bridge constructed from only one master silicone impression.
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Figure 85, When the maxillary canine
has to be replaced and the anterior abutment
tooth is the weak lateral incisor, a cantilever
bridge is recommended, with the first and sec-
ond bicuspids joined and carrying a cantilever
pontic.

Iigure 84. Indication for a cantilever bridge: when
no abutment tooth is present posterior to the pontic and
the conditions are favorable, a cantilever pontic may be
added distally.
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Figure 86. A, When the anterior abutment
tooth is sound and not previously filled, or when
the patient is young and apprehensive of having
the healthy canine reduced, the molar and second
bicuspid are joined to support a cantilever first
bicuspid pontie, usually without cusps. B, The
metal framework of the cantilever bridge. C, The
completed bridge.

Figure 87.  Sometimes, in a young girl, when
the missing bicuspid is narrow, the first bicuspid
may be used to carry a small cuspless cantilever
pontic. 4, The occlusion does not permit any
lingual cusp in the restoration. B, Buccal view of
the restoration. C, Lingual view.
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Figure 88.  Cantilever and stressbreaker bridge. When conditions are favorable, one retainer is fixed
and the other may be a cast projection on the pontic that fits into a compatible recess on a casting on the
other abutment retainer. 4, The second molar is missing. The third molar will receive a full cast gold erown.
The first molar is sound and will receive a distal occlusal gold inlav. B, The third molar is prepared and a
transfer coping is constructed, to act as a seat for the amalgam die, constructed from a band impression. The
distal occlusal inlay preparation on the first molar is waxed up dirvectly. €, After articulation of the working
cast, the molar crown and gold inlay arve cast and tried in the mouti. A master impression is taken and the
working cast is re-articulated. D, The pontic framework is soldered to the cast gold ecrown. The so-called free
end of the pontic is a dovetail projection that fits into a slot on the gold inlay. . When such a bridge is
seated. rotational strain upon the molar abutment tooth is prevented. #, The completed bridge.
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Figure 89. Tixed partial denture with a cast gold saddle and a lock-in device which slips into the cut-
out on the cast molar crown, sometimes called a fixed-removable bridge.

THE ACRYLIC RESIN WITH CAST GOLD SADDLE
POSTERIOR FIXED PARTIAL DENTURE

Some operators prefer a polished gold surface abuting the saddle area rather
than a cured acrylic resin saddle. Figure 89 illustrates such a restoration with a
lock-in deviee on one abutment retainer. After the retainers have been cast and
tried on the teeth, a wax pontic with an open window on the labial or buccal surface
for retention of acrylic resin is constructed. The wax touches the saddle area in a
slight taper tissue-ward and the occlusal area is carved. The wax pontic is cast and
soldered to the abutment retainer(s). It is advisable to try the fixed frame in the
mouth before the acrylic facing is fabricated.

CAST OCCLUSAL PONTIC (SANITARY BRIDGE)

This type of fixed partial denture is indicated for the replacement of one, some-
times two missing teeth in the lower jaw only (Fig. 90). It is often used when the
saddle area is extra broad or razor sharp. The abutment retainers may be full
coverage or three-quarter ecrown restorations. The ocelusal surface is cast gold and
soldered to the retainers. There isn’t any tooth pontic on the saddle area. The
patient can keep the space underneath the span clean. The operator is advised that
the patient must agree to this type of restoration before he starts construction.

THE INLAY BRIDGE

In a mouth comparatively free of caries, when the abutment teeth (tooth) are
sound and only one missing tooth is to be replaced, an inlay bridge frequently
satisfies the fixed partial denture requirements. It would be a shame to reduce two
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Figure 90. Tixed partial denture with a cast occlusal pontic only, so-called sanitary bridge, indicated
only in the lower jaw. A, The abutment retainers on the working cast. B, A cast occlusal pontic is soldered
to the retainers. C, Aerylic resin is cured to the boxing of the premolar veneer crown. D, Completed bridge
in the mouth.

Figure 91. The inlay bridge is often recom-
mended in a comparatively caries-free dentition,
This type of restoration is a conservative one.
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perfectly sound teeth for radical retainers unless esthetics is a factor. When the
occlusion is satisfactory an inlay restoration as an abutment is indicated. Figure 91
illustrates such a restoration on a young woman. The preparations for the inlay
retainers should be sufficiently retentive. Sometimes the inlays can be constructed
with pins to obtain additional retention that will counteract torque in mastication.

THE TILTED TOOTH AS AN ABUTMENT IN FIXED
PARTIAL DENTURES

When the tilted tooth is to be used as an abutment, several factors must be
considered and evaluated. Clinical examination and the study casts will determine
whether the tooth is tilted mesially, lingually, or bucecally, On rare occasions a tooth
may be tilted distally. The operator should evaluate the degree of the tilt and the
number of pontics involved. He should consider whether the restoration will be
better as a fixed partial denture, as a bridge with a stressbreaker (loose end lock-in
device), or as a removable partial denture. Sometimes the use of a telescope crown
may be the solution. If there is a tooth posterior to the tilted one that approximates
it, it is frequently advisable to splint the adjacent tooth to the tilted one. Double
abutment retainers will minimize recurrence of a periodontal condition by elim-
inating the food pack in the space created by the malposed tooth.

Figure 92 illustrates a marked mesial tilt of the molar abutment. Removal of
sufficient tooth structure from the mesial surface to create a straight surface will
jeopardize the vitality of this important tooth. Inasmuch as the mesial tilt cannot
be completely eliminated, a loose-end fixed bridge is advisable with a precision rest
or a lock-in device on the tilted retainer. The bridge can then be inserted occlusally.

When one abutment tooth tilts lingually or buceally, both abutment teeth are
so prepared that the completed fixed partial denture can be inserted linguo-occlu-

Figure 92. The tilted tooth in fixed partial
dentures. 4, The molar casting is tilted mesially,
making insertion of a fixed bridge impossible. The
canine and first bicuspid abutment retainers are
splinted together. B, A lock-in device is constructed
on the free-end pontic casting. C, This enables the
fixed bridge to be readily seated. A precision rest
may also be used.
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sally. Another and practical choice is to construct a free-end bridge with the lock-in
device. The molar tooth tilts lingually, A full cast gold crown is constructed with a
lock-in device in such a way that it can be inserted from the lingual. The anterior
abutment and soldered pontic and lock-in projection is inserted occlusally. Cement
both segments with the same mix of cement, first seating the cast crown from the
lingual and the rest of the bridge from the occlusal.

Porecelain fused to gold fixed partial dentures are described in Chapter Five.
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PORCELAIN FUSED
TO GOLD ALLOY

It is gratifying that the use of fused porcelain in restorative dentistry has
resumed its rightful place in the dental profession. Acrylic resin crowns and bridges
satisfy to some degree the esthetic demands we are constantly confronted with. The
fact that the resin materials are not stable with regard to color compels us to seek
new methods and new materials. Fpoxy resin has not proved satisfactory because
it is also an organic material and we may expect the same deficiencies as we find in
acrylic resin. Fused porcelain is always the first choice of the dentist and the patient;
however, when porcelain cannot be used, the operator has to turn to the second
best material, acrylic resin. Porcelain fused to metal can be considered a new mate-
rial that has a definite place in dentistry. When used where indicated and con-
structed with skill and experience, these restorations can play an important part in
restorative dentistry.

REASONS FOR UNSATISFACTORY RESULTS

The fusing of porcelain is becoming a lost art. Most capable older ceramists
keep their tricks of the trade secret. Dental colleges, for the most part, do not teach
or practice the actual fiving of porcelain and the young dentist is not familiar with
the shortcomings and limitations of porcelain., Manufacturers have contributed
much toward developing methods of fusing porcelain to metal; however, laboratory
research with these materials is quite different from clinical research. Hurried pro-
cedures in completing the restoration contribute to a poor result. Improper tooth
preparations and the insertion of porcelain fused to metal restorations in areas and
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Figure 93.  The thickness of the metal cast-
ing in the cervical border, plus the thickness of
opaque and regular porecelain is more than 1 mm.
This overall thickness of the restoration in this
area is frequently not tolerated by the surround-
ing gingiva unless sufficient tooth structure is re-
moved. Removal of too much tooth structure
jeopardizes the pulp. If a shoulder cannot be pre-
pared, then the metal collar must be visible.

under conditions in which this combined material is contraindicated also cause
failures.

MAJOR SHORTCOMINGS OF PORCELAIN FUSED TO
METAL

The major shortcomings are these: fracture of the porcelain; unsatisfactory
color in many instances; overcontoured and bulky restorations; inaccurate fit of
the casting; health of the pulp, jeopardized because of the necessity to remove much
tooth structure; and difficulty in repairing fractures.

It is too much to expect porcelain to resist fracture, despite the claims of the
manufacturers, Porcelain, by virtue of its chemical and physical composition, is
subject to chipping or breaking, whether as a porcelain jacket crown or fused to
metal, Clinical experience has proven that porcelain fused to a bridge frame is more
apt to fracture than porcelain fused to a metal coping crown. Porcelain may separate
from a metal cast veneer whereas it does not when fused to a cast coping. When the
abutment preparations are not parallel, fracture of the porcelain is a foregone con-
clusion. The technician has to exert force in order to seat the bridge each time he
places it back on the working cast. As a result of the undercut created by the un-
parallel prepared teeth, fracture lines are set up in the porcelain, to fracture com-
pletely at a later date. Many technicians sandblast the inside of the castings to
overcome this problem of seating the bridge ; however, they introduce another faulty
condition by creating a loose-fitting restoration which contributes to failure of the
bridge.
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Color difficulties are often encountered because of the inability to fuse sufficient
bulk of poreelain when not enough tooth structure has been removed in the prepara-
tion. We must be mindful that a sturdy thickness of cast metal, al least 45 gauge, over «
prepared live looth, plus one layer of recommended bonding agent, plus one or, more
aoften, two layers of opague porcelain, limats the amount of thickness of regular porcelain.
As a result, color and contour become problematic in some instances. We know that
a thin layer of fused porcelain is not exactly the same shade as a thick layer.? Fur-
thermore, a shade guide tooth, from which most of the manufacturers make up
their shades, has more bulk of porcelain than the usual amount of porcelain fused to
the metal casting. When porcelain is fused to an opaque casgting or metal frame, it is
extremely difficult to obtain the exact likeness that one often gets with an individual
porcelain jacket crown. The metal struts and bridge frame affect the color of any type
of porcelain crown or bridge whether the porcelain vs cemented over the gold coping, over
a gold core, or over a coping bridge frame, or 18 fused to metal. The type of metal may
also contribute to unsatisfactory color in the finished porcelain. A high-melting-
range alloy, that possesses large amounts and many kinds of base metals that give
off discoloring oxides, affects the color of the poreelain and weakens the metal, The
Bureau of Standards of the American Dental Association should regulate the tvpe
and quality as well ag the minimum requirements of today’s metal alloys in the
same manner as it regulates manufacture of other kinds of dental gold.

REQUIREMENTS OF PORCELAIN FUSED TO
METAL FOR A SATISFACTORY RESTORATION

1. The porcelain must be an accepted dental porcelain with a sufficient
amount of feldspar as a base, and must be fusible at a range in which a strong, con-
densed, and permanent ceramic glaze and texture can be obtained.

2. The porcelain must be manufactured so that the colors are satisfactory and
capable of being matched with commonly used and accepted shade guides.

3. The color of the porcelain must be stable and not changed by fluids in the
mouth.

4. The metal must not tarnish or be affected by alien oxides.

5. The metal casting must fit accurately on the prepared tooth.

6. The completed restoration must not undergo dimensional changes during
stress or when porcelain is fused to it, so that fit and longevity of the restoration
are assured.

7. The porcelain should not fuse above 1800° I7., because repeated firings of
the restoration at high temperatures will distort the metal.

8. The metal alloy must be capable of being invested so that it can be cast
without involved and complicated techniques.

9. The metal should be as near a binary precious alloy as possible with a
minimum amount of base metals.

10. The porcelain should not separate from the metal or fracture easily.
11. The porcelain and the metal should be available to all dentists, technicians,
and dental colleges without franchises or special licenses.
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PORCELAIN FUSED TO AN IRIDIOPLATINUM ALLOY

Platinum with about 10 per cent iridium added for stiffness has been used in
dentistry for a long time, and fusing porcelain to it is not new. The fact that it has
not met with continued favor over the years proves that it has shortcomings.
Nevertheless, some operators seem to get the results they desire with this type of
restoration. The alloy is a sluggish, slow-melting material, the management of which
is particularly complicated. Few investments have been manufactured that are
capable of withstanding the high temperatures necessary to melt it or of compen-
sating for wax pattern shrinkage. Upon casting, the alloy shrinks. Skinner® writes,
“Both platinum and palladium have a strong affinity for hydrogen as well as oxygen.
TUpon cooling, the absorbed gases are expelled and voids are formed.” Iridioplatinum
alloy oxidizes readily. When porcelain is baked to it, the oxides act as separating
mediums which are contributing factors in the separation of the porcelain from the
metal, or in its fracture. There is no direct union between the porcelain and the
metal. The porcelain seems merely to have an attraction for the metal, and separa-
tion from the metal is apt to take place.

PORCELAIN FUSED TO A PALLADIUM ALLOY

An alloy based on palladium with varying amounts of ruthenium, gold, or plat=
Inum is also a slow-melting, sluggish material, with unfavorable characteristics that
cannot be controlled. Upon solidifying from the molten condition, this alloy “spits”
just like silver, yielding a hollow ingot.? Owing to the high temperature required to
melt it, no suitable refractory material is available. The casting technique, as for
iridioplatinum alloy, must be modified by new waxing procedures or matrices, which
can be accomplished only with complicated and involved methods. Because palla-
dium possesses the remarkable power of absorbing or occluding hydrogen, the tensile
strength of the metal is reduced and the density during hydrogenation undergoes a
change.!

Another disturbing factor is that a palladium alloy casting undergoes dimen-
sional change when porcelain is baked to it. The casting does not fit accurately
on the prepared tooth. The shrinkage of the high-fusing porcelain is so great that it
usually eracks or checks. In order to overcome this checking, heavy layers of opaque
porcelain must be applied to act as a cushion for the regular porcelain, One can
understand, then, why the color in the completed restoration is not always satisfac-
tory and why the restoration is bulky and exaggerated in contour.

When palladium alloy is heated to a melting redness, palladous oxide is formed.
This oxide varies in color from a vellowish brown to a dark, almost black hue.
Because of this oxide, there is no bond between the porcelain and the metal, and the
porcelain is prone to peel off. Palladium alloy is affected by the fluids of the mouth
and the color of the porcelain may change.

PORCELAIN FUSED TO A GOLD ALLOY

Several manufacturers make high-melting-range gold alloys and poreelain.
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These alloys have a melting range between 2200 and 2600° F. When this type of gold
is cast the marginal fit is accurate. The more gold in the alloy, the yellower the
metal and the more platinum, the grayer. The alloys are sluggish but cast readily.

INDICATIONS AND CONTRAINDICATIONS FOR
PORCELAIN FUSED TO METAL RESTORATIONS

Porcelain fused to gold is indicated only when sufficient tooth structure can be
removed in the preparation to accommodate thickness of both materials without
jeopardizing the health of the pulp. The poreelain fused to metal crown should be
limited, if an individual porcelain jacket is not suitable. Three and four unit fixed
bridges are recommended. Large span bridges, splints, and cantilever restorations,
whole or in part, should rarely be used. Iixperience informs us that stresses and
strains in such restorations contribute readily to fracture and gingival irritation.
Porcelain fused to melal restorations should never be wused on teeth that participate in
bruzism. 1t is also contraindicated on short teeth and thin delicate ones. Further-
more, when no shoulder is possible because of exposed cementum, bell-shaped teeth,
and the like, the gold collar must be visible to minimize overcontouring the restora-
tion in an area where the deflecting contours of the crown must be in harmony with
the deflecting contours of the gum.

Porcelain fused to metal has proved successful in abutment retainers to hold
internal attachment removable partial dentures (Ifig. 96). When orthodontic meas-
ures in young adults fail to bring a lingually positioned canine into alignment
because of inherited positional patterns, a porcelain fused to gold casting can create
an improved esthetic result (Fig. 97). Porcelain fused to metal is primarily indicated
on the lower teeth when the patient objects to the display of metal. When the four

Figure 94. 'Three types of por-
celain fused to metal crowns. 4, Labial
and buceal view. B, Lingual view.
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Figure 95, Three porcelain fused to gold
crowns. A, Cast gold copings with metal collars
in the shoulderless preparation. B, Biscuit bake
porcelain to gold restorations should be tried on
the teeth. C, Completed crowns with visible
small metal collars. Thinning the gold collar and
fusing porcelain over it to hide the gold will create
distortion of the completed crown.

Figure 96.  Porcelain fused to a metal coping
having an internal female attachment.
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incisors are missing in either jaw, and the occlusion permits, a fixed porcelain to
metal bridge from canine to canine frequently proves more successful than any
other esthetic restoration.

INACCURATE FIT OF THE CASTING

Many of us have had the experience of obtaining a snug, slightly frictional
resistant fit of the cast gold coping or cast bridge frame on the prepared tooth or
teeth, only to find the same casting fit extremely loosely after the porcelain has been
fused to it. Before the common practice of sandblasting the inner surface of the cast
coping, the technician was compelled to grind the distorted casting (because of re-
peated firings over 1800° F.) with burs. Rushing the firing of the porcelain and not
allowing gradual slow cooling before removing the crown or bridge from the furnace
are contributing factors to an inaccurate fit. We are dealing with two materials—
metal and porcelain—and the firing and cooling cannot be rushed. The precious
metal is the prime conductor; therefore sufficient time must be allowed for firing
and cooling. High fusing porcelain is another reason for a distorted fit. Porcelain
that fuses above 1800° F. is not recommended. Owing to the grain growth of crystal-
lization that takes place during repeated firings and coolings, the metal casting is
apt to undergo dimensional changes, particularly when the metal isgthin.

Figure 97. Porcelain fused to gold crown to improve the esthetics in a lingually positioned canine.
A, Belore treatment. B, Study cast; note the shortness and marked lingual position of the right canine that
did not respond to orthodontic treatment. C, Gold casting over a preparation with proximal grooves. D,
Completed porcelain fused to gold veneer crown.
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WAXING TECHNIQUE FOR THE PORCELAIN FUSED
TO METAL CROWN

The technique for fabricating the high-melting-range metal coping is as follows:

Wax the coping over the die, using a 30 gauge green wax strip cut to size. Warm
the wax gently over the flame and wrap it carefully around the lubricated die,
exerting a little pressure. Avoid stretehing the wax, and be sure that the overlap is
melted and sealed. Tighten the margin with a blue inlay wax bead. Create a heavy
tapered shoulder lingually and allow an overlap of a little less than 0.5 mm. over
the gingivocavosurface finishing line.

Another method is to cut a piece of 0.001 gauge platinum foil, fold into a tinner’s
joint, and swage this matrix as is done in the fabrication of a porcelain jacket crown.
Melt some blue inlay wax and apply sufficient amounts to the swaged platinum
matrix to be able to carve a coping with a shoulder of sufficient thickness. This
method assures the operator of a casting without any bubbles or nodules inside the
coping. The veneer crown is waxed the same way but without any undercuts in the
boxing of the venecer casting.

WAXING TECHNIQUE FOR ONE PIECE CASTING OF
A FIXED BRIDGE FRAME

Wax up the abutment retainer copings in the manner just described. Cut a
piece of 0.001 gauge platinum foil and lay and burnish lightly over the saddle area
of the master working cast alongside the waxed copings. Melt some blue wax over
the saddle area to shape a wax pontic core, and seal the mesial and distal areas to
the waxed abutment retainers. Remove the waxed frame carefully, trim away all
excess platinum foil from the saddle, and try the waxed bridge frame in the mouth
for fit. Waxing the retainers over swaged matrices makes for easy handling without
fear of crushing the wax. Figure 98 illustrates a patient in whom a lower left pre-
molar was missing. The patient was very concerned with the esthetics of a replace-
ment of the missing tooth. The occlusion permitted the construction of a porcelain
fused to metal bridge. The first molar and first premolar were prepared for copings.
After impressions, dies, and master casts were constructed