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PRrEFACE

In the late summer of 1975, three young dentists from
England, Holland, and Japan met for the very first time
at the School of Dentistry in Indianapolis. They shared
a common interest in “crown and bridge” prosthodon-
tics. Little did they know that 40 years later they would
take immense satisfaction in having completed the fifth
edition of Contemporary Fixed Prosthodontics.

As the three of us embarked on mastering the art and
science of fixed prosthodontics, we encountered the com-
plete range of human emotions, ranging from insecurity
to self-confidence, from frustration to fulfillment, and
from anxiety to satisfaction and occasional pride. It is
with much pride that we introduce this comprehensively
updated and revised edition of one of the most widely
used and translated texts in our field.

The task once again was overwhelming. Technology
had developed far beyond our comfort zones of clinical
sciences and dental materials. The technological advances
in imaging and CAD/CAM tempted us to add a chapter
(in an appropriate place in the text) summarizing new
technological developments. Instead, we opted to inte-
grate new technologies throughout the text, as we con-
sistently tried to do in earlier editions. Early in the review
process, we realized that describing some of the new
systems would be impossible in a step-by-step format.
Advances and improvements occur at such a pace that a
chapter that was comprehensively rewritten would soon
be out of date. As a result, we embarked on a process of
breaking down the newer technologies into their under-
lying principles and then integrating this information—
often gleaned from sources outside the conventional
dental literature—into the text.

The fifth edition now includes cone-beam technology
for diagnostic purposes and implant placement. Impres-
sion making was expanded with a section on optical
imaging, and solid casts are contrasted with their virtual
counterparts. Wax pattern fabrication is still presented
in the classical manner but is augmented with specific
information on computer-aided design followed by either
printing or milling. Similarly, the section on the fabrica-
tion of metal ceramic substructures and all-ceramic res-
torations was revised to include the new CAD/CAM
techniques.

Since the publication of the fourth edition, the dental
laboratory industry has undergone revolutionary change.

Vi

Smaller laboratories must compete with large corpora-
tions that can more easily invest in expensive new
technologies. When we visited laboratories and manu-
facturers, we realized that the transition to CAD/CAM
was not a seamless process.

A number of years ago, a highly skilled and seasoned
ceramist at a major dental laboratory was put in charge
of the digital production of all-ceramic restorations. He
shared with us that the learning curve had been particu-
larly steep in the beginning when he tried to teach the
very best and brightest computer personnel he could find
the necessary dental knowledge. A number of years into
this process, he started to teach his most experienced
certified dental technicians how to operate some of the
newly developed CAD/CAM tools, and, as he told us, “In
six months, we were up and running, and we have never
looked back.”

The foregoing experience reinforces the importance
of establishing a solid foundation in the fundamental skill
sets for fixed prosthodontics before successtfully applying
them to some of the new technologies. Any student of
fixed prosthodontics must have a thorough knowledge of
dental anatomy, tooth form and function before embark-
ing on even the classical approaches to the fabrication of
individual crowns or simple fixed dental prostheses. A
thorough understanding of form and function is, in turn,
prerequisite to achieving mastery of today’s cutting-edge
technologies. A sincere effort was made to include new
illustrations of commonly incorporated techniques in
undergraduate curricula throughout the United States
and Canada. Popular techniques have been added to
the previously recommended approaches, illustrations of
instrumentation have been replaced to incorporate con-
temporary equipment, and other new materials have been
incorporated throughout.

With this text, we hope to serve predoctoral students,
postdoctoral fellows, practitioners, and researchers. The
text is well indexed, and every effort has been made to
ensure the rapid retrievability of evidence-based informa-
tion for the busy practitioner or dental manufacturer.

Stephen F. Rosenstiel
Martin F. Land
Junhei Fujimoto
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Where to begin? After three decades, we are unlikely
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“Looking back over my career, I can tell you a lot of
things about fixed prosthodontics. Most importantly, 1
can tell you very sincerely: I have never been bored” said
the experienced teacher.

The fifth edition of Contemnporary Fixed Prosthodontics
is close to what we originally envisioned as we embarked
on this original journey. We hope that it will help advance
the art and science of what is beyond question the
most challenging clinical dental specialty. We know that
we do not have all the answers, but we hope that students
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HisTtory TAKING AND

CrLiNicAL EXAMINATION

Fixed prosthodontic treatment involves the replacement
and restoration of teeth by artificial substitutes that are
not readily removable from the mouth. Its focus is to
restore function, esthetics, and comfort. Fixed prostho-
dontics can offer exceptional satisfaction for both patient
and dentist. It can transform an unhealthy, unattractive
dentition with poor function into a comfortable, healthy
occlusion capable of years of further service while greatly
enhancing esthetics (Fig. 1-1, 4 and B). Treatment
can range from fairly straightforward measures—such
as restoration of a single tooth with a cast crown (see
Fig. 1-1, C), replacement of one or more missing teeth
with a fixed dental prosthesis (see Fig. 1-1, D), or an
implant-supported restoration (see Fig. 1-1, E)—to
highly complex restorations involving all the teeth in an
entire arch or the entire dentition (see Fig. 1-1, F).

"To achieve predictable success in this technically and
intellectually challenging field, meticulous attention to
every detail is crucial: the initial patient interview and
diagnosis, the active treatment phases, and a planned
schedule of follow-up care. Otherwise, the result is likely
to be unsatisfactory and frustrating for both dentist and
patient, resulting in disappointment and loss of confi-
dence in each other.

Problems encountered during or after treatment can
often be traced to errors and omissions during history
taking and initial examination. The inexperienced clini-
cian may plunge into the treatment phase before collect-
ing sufficient diagnostic information that helps predict
likely pitfalls.

Making the correct diagnosis is prerequisite for for-
mulating an appropriate treatment plan. All pertinent
information must be obtained. A complete history
includes a comprehensive assessment of the patient’s
general and dental health, individual needs, preferences,
and personal circumstances. This chapter is a review of
the fundamentals of history taking and clinical examina-
tion, with special emphasis on obtaining the necessary
information to make appropriate decisions about fixed
prosthodontic treatment.

HISTORY

A patient’s history should include all pertinent informa-
tion concerning the reasons for seeking treatment, along
with any personal information, including relevant previ-
ous medical and dental experiences. The chief complaint
should be recorded, preferably in the patient’s own words.
A screening questionnaire (Fig. 1-2) is useful for history
taking; it should be reviewed in the patient’s presence to
correct any mistakes and to clarify inconclusive entries.

If the patient is mentally impaired or a minor, the guard-
ian or responsible parent must be present.

Chief Complaint

The accuracy and significance of the patient’s primary
reason or reasons for seeking treatment should be ana-
lyzed first. These may be just the obvious features, and
careful examination often reveals problems and disease of
which the patient is unaware; nevertheless, the patient
perceives the chief complaint as the major or only impor-
tant problem. Therefore, when a comprehensive treat-
ment plan is proposed, special attention must be given to
how the chief complaint can be resolved. The inexperi-
enced clinician who tries to prescribe an “ideal” treat-
ment plan can easily lose sight of the patient’s wishes. The
patient may then become frustrated because the dentist
does not appear to understand or does not want to under-
stand the patient’s point of view.

Chief complaints usually belong to one of the follow-
ing four categories:

¢ Comfort (pain, sensitivity, swelling)

* Function (difficulty in mastication or speech)

® Social (bad taste or odor)

* Appearance (fractured or unattractive teeth or res-

torations, discoloration)

Comfort

If pain is present, its location, character, severity, and
frequency should be noted, as well as the first time it
occurred, what factors precipitate it (e.g., pressure, hot,
cold, or sweet things), any changes in its character, and
whether it is localized or more diffuse in nature. It is
often helpful for the patient to point at the area while the
dentist pays close attention.

If swelling is present, the location, size, consistency,
and color are noted, as well as how long it has been felt
and whether it is increasing or decreasing.

Function

Difficulties in chewing may result from a local problem
such as a fractured cusp or missing teeth; they may also
indicate a more generalized malocclusion or neuromus-
cular dysfunction.

Social Aspects

A bad taste or smell often indicates compromised oral
hygiene and periodontal disease. Social pressures prompt
many affected patients to seek care.
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4 PART I PrLANNING AND PREPARATION

FIGURE 1-1 == A, Severely damaged maxillary dentition. B, Restoration with metal-ceramic fixed prostheses. C, Complete cast crown
that restores mandibular molar. D, Three-unit fixed dental prosthesis that replaces missing mandibular premolar. E, Congenitally
missing maxillary lateral incisors replaced with implant supported crowns. F, Extensive fixed prosthodontics involving restoration
of multiple teeth. (C, Courtesy Dr. X. Lepe. D, Courtesy Dr. J. Nelson. E, Courtesy Dr. A. Hsieh.)

Appearance

Compromised appearance is a strong motivating factor
for patients to seek advice as to whether improvement is
possible (Fig. 1-3). Such patients may have missing or
crowded teeth, or a tooth or restoration may be fractured.
The teeth may be unattractively shaped, malpositioned,
or discolored, or there may be a developmental defect. A
single discolored tooth may indicate pulpal disease.

Personal Details

The patient’s name, address, phone number, gender,
occupation, work schedule, marital status, and budgetary

flexibility are noted. Much can be learned in a 5-minute,
casual conversation during the initial visit. In addition to
establishing rapport and developing a basis on which the
patient can trust the dentist, small and seemingly unim-
portant personal details often have considerable influence
in establishing a correct diagnosis, prognosis, and treat-
ment plan.

Medical History

An accurate and current general medical history should
include any medications the patient is taking and all
relevant medical conditions. If necessary, the patient’s

Uploaded By AD Team
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1 History TakiNg AND CLINICAL EXAMINATION

HEALTH QUESTIONNAIRE

REG. NO.

Name Date Age

Write Yes or No.
1. Have you been hospitalized or under the care of a physician within the last 2 years?

Has there been a change in your general health within the past 2 years?

2
3. Are you allergic to penicillin or any other drugs?
4. Indicate Yes or No to any of the conditions below for which you are being or have been treated:

Y / N  Heart attack Y / N Hives, skin rash Y / N  Substance abuse
Y / N  Heart trouble Y / N  Cancer treatment Y/ N AIDS
Y /N Heart surgery Y /N Radiation therapy Y /N HIV infection
Y / N  Angina (chest pain) Y / N  Ulcers Y / N  Diabetes
Y / N  High blood pressure Y / N  Gastritis Y /' N  Hepatitis
Y / N  Prolapsed mitral valve Y / N  Hiatus hernia Y / N  Kidney trouble
Y /N Heart murmur Y /N Easy bruising Y /N Psychiatric treatment
Y / N Artificial heart valves Y / N  Excessive bleeding Y / N  Fainting spells
Y / N  Congenital heart lesions Y / N Arificial joint Y / N  Seizures
Y / N  Cardiac pacemaker Y / N  Arthritis Y / N  Epilepsy
Y /N Rheumatic fever Y /N Asthma Y / N  Anemia
Y / N  Stroke Y / N  Persistent cough
Y / N Allergies Y /N Emphysema Women only
Do you use tobacco? Y / N Type How much? z ; H CN3U"?”“Y pregnant
ursin
Do you drink alcohol? Y /' N Type How much? Y /N Femalg problems
5. Have you had any serious illness, disease, or condition not listed above?
If so, explain
Indicate date of your last physical examination
Name and address of your personal physician
8. List any medications you are currently taking
9. Have you had any problems or anxiety associated with previous dental care?
If so, explain
DENTAL QUESTIONNAIRE
Indicate Yes or No to the following:
Y /N 10. Does it hurt when you chew?
Y / N 11. Is atooth sensitive or tender?
Y /N 12. Do you have frequent toothaches or gum pain?
Y / N 13. Do your gums bleed a lot when you brush your teeth?
Y /N 14. Do you have occasional dryness or burning in your mouth?
Y /N 15. Do you have occasional pain in the jaws, neck, or temples?
Y /N 16. Does it hurt when you open wide or take a big bite?
Y / N 17. Does your jaw make "clicking or popping" sounds when you chew or move your jaw?
Y /N 18. Do you suffer from headaches?
Y /N 19. Do you have occasional ear pain or pain in front of the ears?
Y / N 20. Does your jaw "feel tired" after a meal?
Y / N  21. Do you ever have to search for a place to close your teeth?
Y / N  22. Does a tooth ever get in the way?
23. Is there anything you wish to tell us that has not been asked?
24. Were there any items you did not understand?
| will inform the Clinic of any changes in the above
Person completing form sign here:
self parent guardian

Circle relationship
If minor: parent or legal guardian signature

Date signed:

FIGURE 1-2 = Screening questionnaire.
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6 PART I PrLANNING AND PREPARATION

physician or physicians can be contacted for clarification.
The following classification may be helpful:

1. Conditions affecting the treatment methods (e.g.,
any disorders that necessitate the use of antibiotic
premedication, any use of steroids or anticoagu-
lants, and any previous allergic responses to medi-
cation or dental materials). Once such conditions
are identified, treatment usually can be modified
as part of the comprehensive treatment plan,
although some conditions may severely limit avail-
able options.

2. Conditions affecting the treatment plan (e.g., pre-
vious radiation therapy, hemorrhagic disorders,
extremes of age, and terminal illness). These can be
expected to affect the patient’s response to dental
treatment and may influence the prognosis. For
instance, patients who have previously received
radiation treatment in the area of a planned extrac-
tion require special measures (hyperbaric oxygen)
to prevent serious complications.

FIGURE 1-3 1 Poor appearance is a common reason for seeking
restorative dental treatment.

3. Systemic conditions with oral manifestations. For
example, periodontitis may be exacerbated by dia-
betes, menopause, pregnancy, or the use of anticon-
vulsant drugs (Fig. 1-4); in cases of gastroesophageal
reflux disease, bulimia, or anorexia nervosa, teeth
may be eroded by regurgitated stomach acid'’
(Fig. 1-5); certain drugs may generate side effects
that mimic temporomandibular disorders’ or
reduce salivary flow.*’

4. Possible risks to the dentist and auxiliary personnel
(e.g., patients who are suspected or confirmed car-
riers of hepatitis B, acquired immunodeficiency
syndrome, or syphilis).

Dental offices practice “universal precautions” to
ensure appropriate infection control. This means that full
infection control is practiced for every patient; no addi-
tional measures are needed when dentists treat known
disease carriers.’

Dental History

Clinicians should complete a thorough examination
before establishing a diagnosis. With adequate experi-
ence, a clinician can often assess preliminary treatment
needs during the initial appointment, but review and

FIGURE 1-4 = Severe gingival hyperplasia associated with anti-
convulsant drug use. (Courtesy Dr. P.B. Robinson.)

FIGURE1-5 = A, Extensive damage caused by self-induced acid regurgitation. Note that the lingual surfaces are bare of enamel except
for a narrow band at the gingival margin. B, Teeth prepared for partial-coverage restorations. C and D, The completed

restoration.
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analysis of additional diagnostic information are fre-
quently necessary (see Chapter 2). Also, assessing the
quality of a previously rendered treatment fairly can be
difficult because the circumstances under which the treat-
ment was rendered are seldom known. When such an
assessment is requested for legal proceedings, the patient
should be referred to a specialist familiar with the “usual
and customary” standard of care.

Periodontal History

The patient’s oral hygiene is assessed, and current
plaque-control measures are discussed, as are previously
received oral hygiene instructions. The frequency of any
previous debridement should be recorded, and the dates
and nature of any previous periodontal surgery should
be noted.

Restorative History

The patient’s restorative history may include only simple
composite resin or dental amalgam fillings, or it may
involve crowns and extensive fixed dental prostheses.
The age of existing restorations can help establish the
prognosis and probable longevity of any future fixed
prostheses.

Endodontic History

Patients often forget which teeth have been endodonti-
cally treated. These can be readily identified with radio-
graphs. The findings should be reviewed periodically so
that periapical health can be monitored and any recurring
lesions promptly detected (Fig. 1-6).

Orthodontic History

Occlusal analysis should be an integral part of the assess-
ment of dentition after orthodontic treatment. If restora-
tive treatment needs are anticipated, the restorative
dentist should perform the occlusal evaluation. Occlusal
adjustment (reshaping of the occlusal surfaces of the
teeth) may be needed to promote long-term positional

FIGURE 1-6 = Defective endodontic treatment has led to recur-
rence of a periapical lesion. Re-treatment is required.

1 History TakiNG AND CLINICAL EXAMINATION 7

stability of the teeth and to reduce or eliminate parafunc-
tional activity (see Chapter 6). On occasion, root resorp-
tion (detected on radiographs) (Fig. 1-7) may be
attributable to previous orthodontic treatment. Because
this may affect the crown-to-root ratio, future prostho-
dontic treatment and its prognosis may also be affected.
Restorative treatment can often be simplified by minor
tooth movement. In orthodontic treatment, considerable
time can be saved if minor tooth movement (for restora-
tive reasons) is incorporated from the start. Thus good
communication between the restorative dentist and the
orthodontist may prove very helpful.

Removable Prosthodontic History

The patient’s experiences with removable prostheses
must be carefully evaluated. For example, a partial remov-
able dental prosthesis may not have been worn for a
variety of reasons, and the patient may not even mention
its existence. Careful questioning and examination usually
elicits discussion concerning any such devices. Listening
to the patient’s comments about previously unsuccessful
removable prostheses can be very helpful in assessing
whether future treatment will be more successful.

Oral Surgical History

The clinician must obtain information about missing
teeth and any complications that may have occurred
during tooth removal. Special evaluation and data collec-
tion procedures are necessary for patients who require
prosthodontic care after orthognathic surgery. Before any
treatment is undertaken, the prosthodontic component
of the proposed treatment must be fully coordinated with
the surgical component.

Radiographic History

Previously made radiographs may prove helpful in
judging the progress of dental disease. They should be
obtained if possible. Dental practices usually forward
radiographs or acceptable duplicates promptly on request.

FIGURE 1-7 = Apical root resorption after orthodontic treatment.
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8 PART I PrLANNING AND PREPARATION

In most instances, however, a current diagnostic radio-
graphic series is essential and should be obtained as part
of the examination.

Myofascial Pain and Temporomandibular
Joint Dysfunction History

Myofascial pain, clicking in the temporomandibular
joints (I'MJs), or neuromuscular symptoms, such as
abnormal muscle tone or tenderness to palpation, should
be treated and resolved before fixed prosthodontic treat-
ment begins. A screening questionnaire efficiently identi-
fies patients with these symptoms who may be at higher
risk for complications. Such patients should be ques-
tioned regarding any previous treatment for joint dys-
function (e.g., occlusal devices, medications, biofeedback,
or physical therapy exercises).

EXAMINATION

In an examination, the clinician uses sight, touch, and
hearing to detect abnormal conditions. To avoid mis-
takes, it is critical to record what is actually observed
rather than to make diagnostic comments about the
condition. For example, “swelling,” “redness,” and
“bleeding on probing of gingival tissue” should be

Characteristics of the pulse

FIGURE 1-8

recorded, rather than “gingival inflammation” (which
implies a diagnosis).

Thorough examination and data collection are
needed for prospective patients who desire fixed pros-
thodontic treatment, and more detailed protocols for
this effort can be obtained from various textbooks of
oral diagnosis.”*

General Examination

The patient’s general appearance, gait, and weight are
assessed. Skin color is noted, and vital signs, such as res-
piration, pulse, temperature, and blood pressure, are
measured and recorded. Middle-aged and older patients
can be at higher risk for cardiovascular disease. Relatively
inexpensive cardiac monitoring units are available for
in-office use (Fig. 1-8). Patients whose vital sign meas-
urements are outside normal ranges should be referred
for a comprehensive medical evaluation before definitive
prosthodontic treatment is initiated.

Extraoral Examination

Special attention is given to facial asymmetry because
small deviations from normal may hint at serious under-
lying conditions. Cervical lymph nodes are palpated, as
are the TM]Js and the muscles of mastication.

Common ECG findings
NI 1TV - O~ (>
Fast | Sinus tachycardia
>100/min | Ventricular tachycardia
Regular Rate glg-r:?)%llmin | Normal sinus rhythm
A . .
Slow | Sinus bradycardia
<60/min | Heart block
Rhythm
v Early beats I Atrial premature contraction
Irregular Pattern _ | _ .
Skipped beats | Premature ventricular contraction
Regularly irregular I Sinus arrhythmia
Totally irregular I Atrial fibrillation
A N N N N
4 g /] NEAS y
\/
\

Cardiac monitoring printout and representative ECG findings. (Courtesy Dr. T. Quilitz.)
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FIGURE 1-9 = Auricular palpation of the posterior aspects of the
temporomandibular joints.

Temporomandibular Joints

The clinician locates the TMJs by palpating bilaterally
just anterior to the auricular tragi while the patient opens
and closes the mouth. This enables a comparison between
the relative timing of left and right condylar movements
during the opening stroke. Asynchronous movement may
indicate a disk displacement that prevents one of the
condyles from making a normal translatory movement
(see Chapter 4). Auricular palpation (Fig. 1-9) with light
anterior pressure helps identify potential disorders in the
posterior attachment of the disk. Tenderness or pain on
movement is noted and can be indicative of inflammatory
changes in the retrodiscal tissues, which are highly vas-
cular and innervated. Clicking in the TM] is often notice-
able through auricular palpation but may be difficult to
detect in palpation directly over the lateral pole of the
condylar process because the overlying tissues can muffle
the click. By placing the fingertips on the angles of the
patient’s mandible, the clinician can identify even a
minimal click because very little soft tissue lies between
the fingertips and the mandibular bone.

A maximum mandibular opening resulting in less than
35 mm of interincisal movement is considered restricted,
because the average opening is greater than 50 mm.”"
Such restricted movement on opening can be indicative
of intracapsular changes in the joints. Similarly, any
midline deviation on opening or closing is recorded. The
maximum lateral movements of the patient can be meas-
ured (normal is approximately 12 mm) (Fig. 1-10).

Muscles of Mastication

Next, the masseter and temporal muscles, as well as other
relevant postural muscles, are palpated for signs of ten-
derness (Fig. 1-11). Palpation is best accomplished bilat-
erally and simultaneously. This allows the patient to
compare and report any differences between the left and
right sides. Light pressure should be used (the amount of
pressure that can be tolerated without discomfort on
one’s closed eyelid is a good comparative measure), and
if any difference is reported between the left and right
sides, the patient is asked to classify the discomfort as
mild, moderate, or severe. If there is evidence of signifi-
cant asynchronous movement or TMJ dysfunction, the

1 History TakiNG AND CLINICAL EXAMINATION 9

FIGURE 1-10 == Maximum opening of more than 50 mm (A) and
lateral movement of approximately 12 mm (B) are normal.

clinician should follow a systematic sequence for compre-
hensive muscle palpation as described by Solberg (1976)”
and Krogh-Poulsen and Olsson (1966)."" Each palpation
site is scored numerically on the basis of the patient’s
response. If neuromuscular or TMJ treatment is initiated,
the examiner can then repalpate the same sites periodi-
cally to assess the response to treatment (Fig. 1-12).

Lips

The patient is observed for tooth visibility during normal
and exaggerated smiling. This can be critical in the plan-
ning of fixed prosthodontic treatment,"” especially when
the need to fabricate crowns or fixed dental prostheses is
anticipated in the esthetic zone. Some patients show only
their maxillary teeth during smiling. More than 25% do
not show the gingival third of the maxillary central inci-
sors during an exaggerated smile'’ (Fig. 1-13). The extent
of the smile depends on the length and mobility of the
upper lip and the length of the alveolar process. When
the patient laughs, the jaws open slightly and a dark space
is often visible between the maxillary and mandibular
teeth (Fig. 1-14). This has been called the negative space."
Missing teeth, diastemas, and fractured or poorly restored
teeth disrupt the harmony of the negative space and often
must be corrected.” (See Chapter 23.)

Intraoral Examination

The intraoral examination can reveal considerable infor-
mation concerning the condition of the soft tissues, teeth,
and supporting structures. The tongue, floor of the mouth,
vestibule, cheeks, and hard and soft palates are examined,
and any abnormalities are noted. This information can be
evaluated properly during treatment planning only if
objective indices, rather than vague assessments, are used.

Periodontal Examination*

In a periodontal examination,'® the clinician evaluates the
status of bacterial accumulation, the response of the host

*This section is written by Robert F. Baima.
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10 PART I PLANNING AND PREPARATION

FIGURE 1-11 Muscle palpation of the masseter (A), the temporal muscle (B), the trapezius muscle (C), the sternocleidomastoid
muscle (D), and the floor of the mouth (E).

Palpation is best done
bilaterally; simultaneously,
the patient is asked to
identify any differences
between left and right.

FIGURE 1-12 = Palpation sites for assessing muscle tenderness. A, Temporomandibular joint capsule: lateral and dorsal. B, Masseter:
deep and superficial. C, Temporal muscle: anterior and posterior. D, Vertex. E, Neck: nape and base. F, Sternocleidomastoid muscle:
insertion, body, and origin. G, Medial pterygoid muscle. H, Posterior digastric muscle. I, Temporal tendon. J, Lateral pterygoid
muscle. (From Krogh-Poulsen WG, Olsson A: Occlusal disharmonies and dysfunction of the stomatognathic system. Dent Clin North Am
10:627, 1966.)
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FIGURE 1-13 = Smile analysis is an important part of the examination, particularly when anterior crowns or fixed dental prostheses
are being considered. A, Some individuals show considerable gingival tissue during an exaggerated smile. B, Others may not show
the gingival margins of even the central incisors. C, This individual shows little tooth when smiling.

FIGURE 1-14 = The “negative space” between the maxillary and
mandibular teeth is assessed during the examination.

tissues, and the degree of reversible and irreversible
damage. Long-term periodontal health is prerequisite for
successful fixed prosthodontics (see Chapter 5). Existing
periodontal disease must be corrected before any defini-
tive prosthodontic treatment is undertaken.

Gingiva

The gingiva is dried for the examination so that moisture
does not obscure subtle changes or detail. Color, texture,
size, contour, consistency, and position are noted. The
gingiva is carefully palpated to express any exudate
present in the sulcular area.

Healthy gingiva (Fig. 1-15, A) is pink, stippled, and
firmly bound to the underlying connective tissue. The
free gingival margin is knife-edged, and sharply pointed
papillae fill the interproximal spaces. Any deviation from
these findings is noted. With the development of chronic

marginal gingivitis (see Fig. 1-15, B), the gingiva becomes
enlarged and bulbous, stippling is lost, the margins and
papillae are blunted, and bleeding and exudate are
observed.

"To assess the width of the band of attached keratinized
gingiva around each tooth, the clinician measures the
width of the surface band of keratinized tissue in an api-
cocoronal dimension with a periodontal probe and sub-
tracts the measurement of the sulcus depth. Alternatively,
the marginal gingiva can be gently depressed with the
side of a periodontal probe or explorer. At the mucogin-
gival junction (MGJ), the effect of the instrument is seen
to end abruptly, indicating the transition from tightly
bound gingiva to more flexible mucosa. A third technique
is to inject anesthetic solution into the nonkeratinized
mucosa close to the MGJ to make the mucosa balloon
slightly.

Periodontium

The periodontal probe (Fig. 1-16, A) provides a measure-
ment (in millimeters) of the depth of periodontal pockets
and healthy gingival sulci. The probe is inserted essen-
tially parallel to the tooth and is “walked” circumferen-
tially through the sulcus in firm but gentle steps;
the examiner determines the measurement when the
probe is in contact with the apical portion of the sulcus
(see Fig. 1-16, B). Thus any sudden change in the attach-
ment level can be detected. The probe may also be angled
slightly (5 to 10 degrees) interproximally to reveal the
topography of an existing lesion. Probing depths (usually
six per tooth) are recorded on a periodontal chart
(Fig. 1-17), which also contains other data such as tooth
mobility or malposition, open proximal contact areas,
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FIGURE 1-15

A, Healthy gingiva is pink, knife-edged, and firmly attached. B, In gingivitis, plaque and calculus cause marginal inflam-

mation, with changes in color, contour, and consistency of the free gingival margin. In this case, inflammation extends into the

keratinized attached gingiva.

FIGURE 1-16

inconsistent marginal ridge heights, missing or impacted
teeth, areas of inadequate attached keratinized gingiva,
gingival recession, furcation involvements, and malposi-
tioned frenum attachments).

Clinical Attachment Level

Documenting the level of epithelial attachment helps the
clinician quantify periodontal destruction and is essential
for rendering a diagnosis of periodontitis (loss of connec-
tive tissue attachment).'”"® This measurement also pro-
vides objective information regarding the prognosis of
individual teeth. The clinical attachment level is deter-
mined by measuring the distance between the apical
extent of the probing depth and a fixed reference point
on the tooth, most commonly either the apical extent of
a restoration or the cementoenamel junction (CE]). This
is recorded on modified periodontal charts (Fig. 1-18).
When the free margin of the gingiva is located on the
clinical crown and the level of the epithelial attachment
is at the CE]J, there is no attachment loss, and recession
is noted as a negative number. When the attachment level
is on root structure and the free gingival margin is at the

CE], attachment loss equals the probing depth, and the

A, Three types of sulcus/pocket-measuring probes. B, Correct position of a periodontal probe in the interproximal
sulcular area, parallel to the root surface and in a vertical direction as far interproximally as possible. C and D, Graduated furcation
probe. (A and C, From Boyd LB: Dental instruments, 5th ed. St. Louis, Saunders, 2015.)

recession is scored 0. When increased periodontal
destruction and recession are present, attachment loss
equals the probing depth plus the measurement of reces-
sion'” (see Fig. 1-18, B and C). Clinical attachment loss
is a measure of periodontal destruction at a site, rather
than of current disease activity; it may be considered the
diagnostic “gold standard” for periodontitis and should
be documented in the initial periodontal examination.”!
It is an important consideration in the development of
the overall diagnosis, treatment plan, and the prognosis

of the dentition.
o o0

Dental Charting

An accurate charting of the state of the dentition reveals
important information about the condition of the teeth
and facilitates treatment planning. Adequate charting
(Fig. 1-19) shows the presence or absence of teeth, dental
caries, restorations, wear faceting and abrasions, frac-
tures, malformations, and erosions. Tooth loss often
affects the position of adjacent teeth (see Treatment of
Tooth Loss section, Chapter 3). The presence of caries
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Charting of conditions before periodontal treatment
Photographs, date Radiographs, date Casts, date
Occlusal
=
i)
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Lingual <
Facial
Right Left
Facial
Lingual N g
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FIGURE 1-17

Chart for recording pocket depths. The parallel lines are approximately 2 mm apart. The notations involved in using

the chart are as follows: 1, Block out any missing teeth. 2, Draw a red x through the crown of any tooth that is to be extracted.
3, Record the gingival level with a continuous blue line. 4, Record pocket depths with a red line interrupted at the proximal surfaces
of each tooth. 5, Shade the pocket form on each tooth with a red pencil (between the red and blue lines). 6, Indicate bifurcation or
trifurcation involvements with a small red x at the involved area. 7, Record open contacts with vertical parallel lines (||) through the
area. 8, Record improper contacts with a wavy red line through the area. 9, Record gingival overhang(s) with a red spur (A) through
the area. 10, Outline cavities and faulty restorations of periodontal significance in red. 11, Indicate rotated teeth by outlining in blue
to show their actual position. (Modified from Goldman HM, Cohen DW: Periodontal Therapy, 5th ed. St. Louis, Mosby, 1973.)

on one interproximal surface should prompt the exam-
iner to carefully inspect the adjacent proximal surface,
even if caries is not apparent radiographically. The degree
and extent of caries development over time can have a
considerable effect on the eventual outcome of fixed
prosthodontic treatment. The condition and type of the
existing restorations are noted (e.g., amalgam, cast gold,
composite resin, all-ceramic). Open contacts and areas
where food impaction occurs must also be identified. The
presence of wear facets is indicative of sliding contact
sustained over time and thus may indicate parafunctional
activity (see Chapter 4). Wear facets are often easier
to see on diagnostic casts, however (see Chapter 2);
during the clinical examination, the location of any
observed facet is recorded. Fracture lines in teeth may
necessitate fixed prosthodontic intervention, although
minor hairline cracks in walls that are not subject to
excessive loading can often go untreated and simply be
observed at recall appointments (see Chapter 32). The
location of fractures and any other abnormalities should
be recorded.

Occlusal Examination

The clinician starts the occlusal examination by asking
the patient to make a few simple opening and closing
movements, which the clinician carefully observes. The
objective is to determine to what extent the patient’s
occlusion differs from the ideal (see Chapter 4) and how
well the patient has adapted to any difference that
may exist. Special attention is given to initial contact,
tooth alignment, eccentric occlusal contacts, and jaw
maneuverability.

Initial Tooth Contact. The relationship of teeth in
both centric relation (see Chapter 4) and the maximum
intercuspation should be evaluated. If all teeth come
together simultaneously at the end of terminal hinge
closure, the centric relation (CR) position of the patient
is said to coincide with the maximum intercuspation (MI)
(see also Chapters 2 and 4). The patient is guided into a
terminal hinge closure to detect where initial tooth
contact occurs (see also the sections on bimanual manipu-
lation and terminal hinge closure in Chapters 2 and 4).
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Date:
Patient name:
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FIGURE 1-18
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FIGURE 1-18, cont'd
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B, Maxillary right sextant of modified periodontal chart with areas to record probing depths (PD), recession,

and attachment loss (AL). C, Maxillary left sextant of modified periodontal chart exhibiting clinical documentation. (Courtesy University
of Detroit Mercy School of Dentistry, Department of Periodontology and Dental Hygiene, Detroit.)

The clinician should ask the patient to “close feather-
light” until any of the teeth touch and to have the patient
help identify where that initial contact occurs by asking
him or her to point at the location. If initial contact
occurs between two posterior teeth (usually molars), the
subsequent movement from the initial contact to the MI
position is carefully observed and its direction noted.
"This is referred to as a slide from CR to MI. The presence,
direction, and estimated length of the slide are recorded,
and the teeth on which initial contact occurs are identi-
fied. Any such discrepancy between CR and MI should
be evaluated in the context of other signs and symptoms
that may be present: for example, abnormal muscle tone
previously observed during the extraoral examination,
mobility (noted during the periodontal evaluation) on the
teeth where initial contact occurs, and any wear facets on
the teeth contacting during the slide.

General Alignment. Any crowding, rotation, supra-
eruption, spacing, malocclusion, and vertical and hori-
zontal overlap (Fig. 1-20) are recorded. In many cases,
teeth adjacent to edentulous spaces have shifted slightly.
Even minor tooth movement can significantly affect fixed
prosthodontic treatment. Tipped teeth affect tooth prep-
aration design or may necessitate minor tooth movement
before restorative treatment. Supra-erupted teeth are
easily overlooked clinically but frequently complicate
fixed dental prosthesis design and fabrication.

The relative relationship of adjacent teeth to planned
fixed prostheses is important. A tooth may have drifted
into the space previously occupied by the tooth in need
of treatment because a large filling was lost for some time.
Such changes in alignment can seriously complicate
or preclude fabrication of a cast restoration for the
damaged tooth and may even necessitate its extraction
(see Fig. 1-20, B).

Lateral and Protrusive Contacts

The degree of vertical and horizontal overlap of the teeth
is noted. When asked, most patients are capable of
making an unguided protrusive movement. During this
movement, the degree of posterior disclusion that results
from the overlaps of the anterior teeth is observed.
Excursive contacts on posterior teeth may be undesirable
(see Chapter 4).

The patient is then guided into lateral excursive move-
ments, and the presence or absence of contacts on the
nonworking side and then the working side is noted. Such
tooth contact in eccentric movements can be verified
with a thin Mylar strip (shim stock). Any posterior cusps
that hold the shim stock are evident (Fig. 1-21). Teeth
subjected to excessive loading may develop varying
degrees of mobility. Tooth movement (fremitus) should
be confirmed by palpation (Fig. 1-22). If excessive occlu-
sal contact is suspected, a finger placed against the buccal
or labial surface while the patient lightly taps the teeth
together helps locate fremitus in ML

Jaw Maneuverability

The ease with which the patient moves the jaw and
the way the mandible can be guided through hinge
closure and excursive movements should be evaluated
because this information is useful for assessing neu-
romuscular and masticatory function. If the patient
has developed a pattern of protective reflexes, manipu-
lating the jaw in a reproducible hinge movement can be
difficult or impossible. Any restriction in maneuverabil-
ity is recorded. A patient may move relatively freely in
one lateral excursion but have difficulty moving to the
contralateral side. Such limitation in maneuverability
should be considered in the context of comprehensive
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FIGURE 1-19 = An appropriate charting system (A) designates the location, type, and extent of existing restorations and the presence
of any disease condition, all of which become part of the patient’s permanent record. Radiographic findings obtained from a full-
mouth series
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FIGURE 1-19, cont'd == (B) are compared with the clinical findings and noted in the record. Charting is performed to provide a quick
reference to conditions in the mouth. The following may be useful: (1) Amalgam restorations (C) are depicted by an outline drawing
blocked in solidly to show the size, shape, and location of the restoration. (2) Tooth-colored restorations (D) are depicted by an
outline drawing of the size, shape, and location of the restoration. (3) Gold restorations (E) are depicted by an outline drawing
inscribed with diagonal lines to show the size, shape, and location of the restoration. (4) Missing teeth are denoted by a large X on
the facial, lingual, and occlusal diagrams of each tooth that is not visible clinically or on radiographs. (5) Caries is recorded by
circling the tooth number at the apex of the involved tooth and noting the presence and location of the cavity in the description
column corresponding to the tooth number on the right. (6) Defective restorations are recorded by circling the tooth number and
noting the defect in the description column. (Modified from Roberson T, et al: The Art and Science of Operative Dentistry, 4th ed.
St. Louis, Mosby, 2002.)
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occlusal and neuromuscular analysis (see Chapters 4
and 6).

Radiographic Examination

Digital radiographs provide essential information to sup-
plement the clinical examination. Detailed knowledge of

FIGURE 1-20 = Alignment of the dentition can be assessed
intraorally, although diagnostic casts allow a more detailed
assessment. A, This set of teeth is free of caries and in good
alignment. B, Poor vertical alignment: the mandibular molar is
supra-erupted, which has resulted in marginal ridge height
discrepancy.

the extent of bone support and the root structure of each
standing tooth is critical for establishing a comprehensive
fixed prosthodontic treatment plan. According to radia-
tion exposure guidelines, the number of radiographs
should be limited to only those that will result in poten-
tial changes in treatment decisions; however, a full peri-
apical series (Fig. 1-23) is normally required for new
patients so that a comprehensive fixed prosthodontic
treatment plan can be developed.

Panoramic films (Fig. 1-24) provide useful informa-
tion about the presence or absence of teeth. They are
especially helpful in assessing third molars and impac-
tions, evaluating the bone before implant placement (see
Chapter 13), and screening edentulous arches for buried
root tips. However, they do not provide a detailed view
sufficient for assessing bone support, root structure,
caries, or periapical disease.

e

OCCLUSAL

FIGURE 1-21 = Thin Mylar shim stock (A) can be used to test
eccentric tooth contact (B).

FIGURE 1-22 = A, Fremitus (movement on palpation) indicates tooth contact during lateral excursions. B, Mobility is tested by exert-
ing horizontal force on the tooth between the handles of two instruments.
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FIGURE 1-23 == A to C, A full-mouth radiographic survey should enable the dentist to make a detailed assessment of the structure of
each tooth and its bone support.

FIGURE 1-24 = A panoramic film cannot be substituted for a full-mouth series because the image is distorted. Nevertheless, it is very
useful for assessing unerupted teeth, screening edentulous areas for buried root tips, and evaluating the bone before implant
placement. Uploaded By AD Team
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20 PART I PLANNING AND PREPARATION

FIGURE 1-25 = A transcranial radiograph shows the lateral pole
of the mandibular condyle (arrow).

Special radiographs may be needed for the assessment
of TMJ disorders and a wide variety of pathologic
conditions ranging from bone and mineral disorders to
metabolic disorders, genetic abnormalities, and soft
tissue calcifications, such as carotid artery calcification.”
For assessment of the TM]s, a transcranial exposure
(Fig. 1-25), with the help of a positioning device, reveals
the lateral third of the mandibular condyle and can be
used to detect some structural and positional changes.
However, interpretation may be difficult,’” and more
information may be obtained from other images”
(Fig. 1-26). Cone-beam imaging is considered prerequi-
site to most dental implant placements. In this form of
imaging, osseous contours and bone volume are visual-
ized, which improves decision making about the size of
implant fixtures that realistically can be accommodated
(Fig. 1-27).

Vitality Testing

Before any restorative treatment is begun, pulpal health
must be confirmed, usually by assessing the response to
thermal stimulation. In vitality tests, however, only the
afferent nerve supply is assessed. Misdiagnosis can occur
if the nerve supply is damaged but the blood supply is
intact. Careful inspection of radiographs is therefore
essential in the examination of such teeth.

DIAGNOSIS AND PROGNOSIS

Not all patients seeking fixed prosthodontic treatment have
diagnostic problems. Nevertheless, diagnostic errors are
possible, especially when a patient complains of pain or of
symptoms of occlusal dysfunction. Treatment may be
needed to eliminate obvious potential sources of the com-
plaint, such as dental caries or a fractured tooth. A logical
and systematic approach to diagnosis helps avoid mistakes.

Differential Diagnosis

When the history and examination are complete, a dif-
ferential diagnosis is made. The most likely causes of the

FIGURE 1-26
tion of computer-assisted images of clinician-determined cross-
sections. A, A computed tomographic (CT) scan. B, A magnetic
resonance image showing the soft tissue in greater detail.
(Courtesy Dr. J. Petrie.)

More sophisticated techniques enable the genera-

observed conditions are identified and recorded in order
of probability. A definitive diagnosis can usually be
developed after such supporting evidence has been
assembled.

A typical diagnosis condenses the information obtained
during the clinical history taking and examination. For
instance, a diagnosis could read as follows: “28-year-old
male, no significant medical history; vital signs normal.
Chief complaint: Mesiolingual cusp fracture on tooth
#30. Teeth #1, #16, #17, #19, and #32 missing. Patient
reports significant postoperative discomfort after previ-
ous molar extraction. High smile line. Caries: #6, mesial;
#12, distal; #20, mesio-occlusal; and #30, mesio-occlusal—
distal. Tooth #8 has received previous endodontic treat-
ment. Generalized gingivitis in four posterior quadrants,
with recession noted on teeth #23, #24, and #25; 5-mm
pockets on teeth #18, #30, and #31. Radiographic evi-
dence of periapical pathology in tooth #30. Tooth #30
tests nonvital.”
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=

A, Cone-beam technology is useful for definitive evaluation of pathologic conditions of the temporomandibular joint

because it enables viewing of any desired cross section. B, Ridge augmentation surgery. C, Completed restoration.

This hypothetical scenario summarizes the patient’s
problems, allowing subsequent prioritization as a treat-
ment plan is developed (see Chapter 3). In this case, the
patient’s chief complaint probably has existed longer than
the symptoms that caused the patient to seek care.

Prognosis

The prognosis is an estimation of the likely course of a
disease. It can be difficult to make, but its importance to
patient management and successful treatment planning
must nevertheless be recognized. The prognosis of dental

disorders is influenced by general factors (age of the
patient, lowered resistance of the oral environment) and
local factors (forces applied to a given tooth, access for
oral hygiene measures). For example, a young person
with periodontal disease has a more guarded prognosis
than does an older person with the same disease experi-
ence. In the younger person, the disease has followed a
more virulent course because of the generally less devel-
oped systemic resistance; these facts should be reflected
in treatment planning.

Fixed prostheses function in a hostile setting: In the moist
oral environment, the teeth are subject to constant changes
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22 PART I PLANNING AND PREPARATION

in temperature and acidity and to considerable load fluctua-
ton. A comprehensive clinical examination helps establish
the likely prognosis. All facts and observations are first con-
sidered individually and then correlated appropriately.

General Factors

The overall caries rate of the patient’s dentition indicates
future risk to the patient if the condition is left untreated.
Important variables include the patient’s understanding
and comprehension of plaque-control measures, as well
as the physical ability to perform those tasks. Analysis of
systemic problems in the context of the patient’s age and
overall health provides important information. For
example, the incidence of periodontal disease is higher in
diabetic patients than in the general population, and
special precautionary measures may be indicated in those
patients before treatment begins. Such conditions also
affect the overall prognosis.

Some patients are capable of exerting an extremely
high occlusal force (see Fig. 7-39), whereas others are
not. If muscle tone of hypertrophied elevator muscles is
identified as abnormal during the extraoral examination
and multiple intraoral wear facets are observed, loading
of the teeth is considerably higher than in the dentition
of a frail 90-year-old patient who fatigues easily when
asked to close. Other important factors in determining
overall prognosis are the history and success of previous
dental treatments. If a patient’s previous dental care has
been successtul over a period of many years, a better
prognosis can be anticipated than when apparently prop-
erly fabricated prostheses fail or become dislodged within
a few years of initial placement.

Local Factors

The observed vertical overlap of the anterior teeth has a
direct effect on the load distribution in the dentition and
thus can have an effect on the prognosis. Minimal vertical
overlap is generally less favorable because higher load on
posterior teeth results (see Chapter 4). In the presence of
favorable loading, minor tooth mobility is less of a
concern than in the presence of unfavorably directed or
high load. Impactions adjacent to a molar that will be
crowned may pose a serious threat in a younger patient,
in whom additional growth can be anticipated, but may
be of lesser concern in an older patient.

Individual tooth mobility, root angulation, root struc-
ture, crown-to-root ratios, and many other variables all
have an effect on the overall prognosis for fixed prostho-
dontic devices. They are addressed later in this book (see
also Chapter 3).

Prosthodontic Diagnostic Index (PDI)

for Partially Edentulous and Completely
Dentate Patients

The American College of Prosthodontists (ACP) has
developed diagnostic indices for partial edentulism’* and

for completely dentate patients” on the basis of diagnos-
tic findings that are summarized here with the permission

and support of the ACP. These guidelines are intended
to help practitioners determine appropriate treatments
for their patients. For each index, four categories, class I
to class 1V, are defined; class I represents an uncompli-
cated clinical situation and class IV represents a complex
clinical situation. The indices are designed for use
by dental professionals involved in the diagnosis and
treatment of partially edentulous and completely
dentate patients. Potential benefits of the system include
(1) improved intraoperator consistency, (2) improved
professional communication, (3) insurance reimburse-
ment commensurate with complexity of care, (4) improved
screening tool for dental school admission clinics, (5)
standardized criteria for outcomes assessment and
research, (6) enhanced diagnostic consistency, and (7)
simplified decision to refer a patient.

Each class is differentiated by specific diagnostic cri-
teria (ideal or minimal, moderately compromised, sub-
stantially compromised, or severely compromised) of the
following (for partially edentulous patients):

1. Location and extent of the edentulous area or areas

2. Condition of the abutment teeth

3. Occlusal scheme

4. Residual ridge
For completely dentate patients, only tooth condition
and occlusal scheme are evaluated.

Location and Extent of
the Edentulous Areas

In the ideal or minimally compromised edentulous area, the
edentulous span is confined to a single arch, and one of
the following conditions is present:

* Any anterior maxillary span that does not exceed
two missing incisors

* Any anterior mandibular span that does not exceed
four missing incisors

* Any posterior maxillary or mandibular span that
does not exceed two premolars or one premolar and
one molar

In the moderately compromised edentulous area, the eden-

tulous span is in both arches, and one of the following
conditions exists:

* The span includes any anterior maxillary span that
does not exceed two missing incisors.

* The span includes any anterior mandibular span
that does not exceed four missing incisors.

* The span includes any posterior maxillary or man-
dibular span that does not exceed two premolars or
one premolar and one molar.

* The maxillary or mandibular canine tooth is missing.

The substantially compromised edentulous area includes

the following conditions:

* Any posterior maxillary or mandibular span that is
greater than three missing teeth or two molars

* Any edentulous span, including anterior and poste-
rior areas of three or more missing teeth

The severely compromised edentulous area includes the

following condition:

* Any edentulous area or combination of edentulous
areas whose care requires a high level of patient
compliance
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Condition of the Abutment Teeth
(Tooth Condition for Completely
Dentate Patients)

In cases of ideal or minimally compromised abutment
teeth,

* No preprosthetic therapy is indicated.

In cases of moderately compromised abutment

teeth,

¢ 'Tooth structure is insufficient to retain or support
intracoronal restorations, in one or two sextants.

* Localized adjunctive therapy (i.e., periodontal,
endodontic, or orthodontic procedures, in one or
two sextants) is required for abutments.

In cases of substantially compromised abutment teeth,

* "Tooth structure is insufficient to retain or support
intracoronal or extracoronal restorations, in four or
more sextants.

* Extensive adjunctive therapy (i.e., periodontal,
endodontic or orthodontic procedures, in four or
more sextants) is required for abutments.

In cases of severely compromised abutment teeth,

e Abutments have a guarded prognosis.

Occlusal Scheme

Ideal or minimally compromised occlusal schemes are
characterized by the following conditions:
* No preprosthetic therapy required
¢ Class I molar and jaw relationships
Moderately compromised occlusal schemes are char-
acterized by the following conditions:
® Necessity for localized adjunctive therapy (e.g.,
enameloplasty on premature occlusal contacts)
* Class I molar and jaw relationships
Substantially compromised occlusal schemes are char-
acterized by the following conditions:
® Necessity for reestablishment of entire occlusal
scheme, but without any change in the occlusal ver-
tical dimension
¢ Class II molar and jaw relationships
Severely compromised occlusal schemes are character-
ized by the following conditions:
® Necessity for reestablishment of entire occlusal
scheme, with changes in the occlusal vertical
dimension
* Class II, division 2, and class III molar and jaw
relationships

Residual Ridge

The Classification System for Complete Edentulism™ is
used to categorize any edentulous span present in a par-
tially edentulous patient.

Classification System

The four criteria and their subclassifications are organ-
ized into an overall classification system for partial eden-
tulism; the two criteria provide the system for completely
edentulous patients.

1 History TakiNg AND CLINICAL EXAMINATION 23

Class |

This class (Figs. 1-28 and 1-29) is characterized by ideal
or minimal compromise in the location and extent of an
edentulous area (which is confined to a single arch), abut-
ment conditions, occlusal characteristics, and residual
ridge conditions. All four of the diagnostic criteria are
favorable.

1. The location and extent of the edentulous area are

ideal or minimally compromised:

* The edentulous area is confined to a single arch.

* The edentulous area does not compromise the
physiologic support of the abutments.

* The edentulous area may include any anterior
maxillary span that does not exceed two incisors,
any anterior mandibular span that does not exceed
four missing incisors, or any posterior span that
does not exceed two premolars or one premolar
and one molar.

2. The abutment condition is ideal or minimally com-
promised, with no need for preprosthetic therapy.

3. The occlusion is ideal or minimally compromised,
with no need for preprosthetic therapy; maxillo-
mandibular relationship consists of class I molar
and jaw relationships.

4. Residual ridge structure conforms to the class I
complete edentulism description.

Class Il

This class (Figs. 1-30 and 1-31) is characterized by mod-
erately compromised location and extent of edentulous
areas in both arches, abutment conditions that necessitate
localized adjunctive therapy, occlusal characteristics that
necessitate localized adjunctive therapy, and residual
ridge conditions.

1. The location and extent of the edentulous area are

moderately compromised:

* Edentulous areas may exist in one or both arches.

* The edentulous areas do not compromise the
physiologic support of the abutments.

* Edentulous areas may include any anterior maxil-
lary span that does not exceed two incisors, any
anterior mandibular span that does not exceed
four incisors, any posterior span (maxillary or
mandibular) that does not exceed two premolars,
or one premolar and one molar or any missing
canine (maxillary or mandibular).

2. Condition of the abutments is
compromised:

* Abutments in one or two sextants have insuffi-
cient tooth structure to retain or support intra-
coronal or extracoronal restorations.

* Abutments in one or two sextants necessitate
localized adjunctive therapy.

3. Occlusion is moderately compromised:

* Occlusal correction necessitates localized adjunc-
tive therapy.

* Maxillomandibular relationship is characterized
as class I molar and jaw relationships.

4. Residual ridge structure conforms to the class II
description of complete edentulism.

moderately
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24 PART I PLANNING AND PREPARATION

FIGURE 1-28 = Class |. This patient is categorized as class | because of an ideal or minimally compromised edentulous area, abutment
condition, and occlusion. There is a single edentulous area in one sextant. The residual ridge is considered type A. A, Frontal view,
maximum intercuspation. B, Right lateral view, maximum intercuspation. C, Left lateral view, maximum intercuspation. D, Occlusal
view, maxillary arch. E, Occlusal view, mandibular arch. F, Frontal view, protrusive relationship. G, Right lateral view, right working
movement. H, Left lateral view, left working movement. |, Full-mouth radiographic series. (From McGarry TJ, et al: Classification system
for partial edentulism. J Prosthodont 11:181, 2002.)
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;

FIGURE 1-29 = Class |. This patient is categorized as class | because an ideal or minimally compromising tooth condition and occlusal
scheme are exhibited. A single large amalgam core restoration requires a complete coverage restoration in one sextant. A, Frontal
view, maximum intercuspation. B, Right lateral view, maximum intercuspation. C, Left lateral view, maximum intercuspation. D,
Occlusal view, maxillary arch. E, Occlusal view, mandibular arch. F, Panoramic radiograph. (From McGarry TJ, et al: Classification
system for the completely dentate patient. J Prosthodont 13:73, 2004.)
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26 PART I PLANNING AND PREPARATION

FIGURE 1-30 = Class Il. This patient is categorized as class Il because edentulous areas are present in two sextants in different arches.
A, Frontal view, maximum intercuspation. B, Right lateral view, maximum intercuspation. C, Left lateral view, maximum intercuspa-
tion. D, Occlusal view, maxillary arch. E, Occlusal view, mandibular arch. F, Frontal view, protrusive relationship. G, Right lateral
view, right working movement. H, Left lateral view, left working movement. I, Full-mouth radiographic series. (From McGarry TJ,
et al: Classification system for partial edentulism. J Prosthodont 11:181, 2002.)
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FIGURE 1-31 = Class Il. This patient is categorized as class |l because one sextant exhibits three defective restorations with an esthetic
component. Additional variables of gingival architecture and individual tooth proportions increase the complexity of diagnosis.
A, Frontal view, maximum intercuspation. B, Right lateral view, maximum intercuspation. C, Left lateral view, maximum intercuspa-
tion. D, Occlusal view, maxillary arch. E, Occlusal view, mandibular arch. F, Panoramic radiograph. (From McGarry TJ, et al: Classifica-
tion system for the completely dentate patient. J Prosthodont 13:73, 2004.)

cl than three teeth or two molars or anterior and
ass Il .
posterior edentulous areas of three or more teeth.
This class (Figs. 1-32 and 1-33) is characterized by sub- 2. The condition of the abutments is moderately
stantially compromised location and extent of edentulous compromised:
areas in both arches, abutment condition that necessitates e Abutments in three sextants have insufficient
substantial localized adjunctive therapy, occlusal charac- tooth structure to retain or support intracoronal
teristics that necessitate reestablishment of the entire or extracoronal restorations.
occlusion without a change in the occlusal vertical dimen- * Abutments in three sextants necessitate more sub-
sion, and residual ridge conditions. stantial localized adjunctive therapy (i.e., perio-
1. The location and extent of the edentulous areas are dontal, endodontic, or orthodontic procedures).
substantially compromised: * Abutments have a fair prognosis.
* Edentulous areas may be present in one or both 3. Occlusion is substantially compromised:
arches. * The entire occlusal scheme must be reestablished
* Edentulous areas compromise the physiologic without an accompanying change in the occlusal
support of the abutments. vertical dimension.
* Edentulous areas may include any posterior * Maxillomandibular relationship is characterized
maxillary or mandibular edentulous area greater as class II molar and jaw relationships.
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FIGURE 1-32 = Class lll. This patient is categorized as class lll because the edentulous areas are located in both arches and there are
multiple such locations within each arch. The abutment condition is substantially compromised as a result of the need for extra-
coronal restorations. There are teeth that are extruded and malpositioned. The occlusion is substantially compromised because
reestablishment of the occlusal scheme is required without a change in the occlusal vertical dimension. A, Frontal view, maximum
intercuspation. B, Right lateral view, maximum intercuspation. C, Left lateral view, maximum intercuspation. D, Occlusal view,
maxillary arch. E, Occlusal view, mandibular arch. F, Frontal view, protrusive relationship. G, Right lateral view, right working move-
ment. H, Left lateral view, left working movement. I, Full-mouth radiographic series. (From McGarry TJ, et al: Classification system for
partial edentulism. J Prosthodont 11:181, 2002.)
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S
FIGURE1-33 = Class lll. This patient is categorized as class Il because large defective amalgam and composite restorations are present
in four sextants. The remaining tooth structure is substantially compromised in most posterior teeth. The occlusion is substantially
compromised, which necessitates reestablishment of the occlusal scheme without a change in the occlusal vertical dimension.
A, Frontal view, maximum intercuspation. B, Right lateral view, maximum intercuspation. C, Left lateral view, maximum intercuspa-
tion. D, Occlusal view, maxillary arch. E, Occlusal view, mandibular arch. F, Panoramic radiograph. (From McGarry TJ, et al: Classifica-
tion system for the completely dentate patient. J Prosthodont 13:73, 2004.)

4. Residual ridge structure conforms to the class III * Edentulous areas compromise the physiologic
complete edentulism description. support of the abutment teeth, and so the prog-
nosis is guarded.

* Edentulous areas include acquired or congenital

Class IV maxillofacial defects.
"This class (Figs. 1-34 and 1-35) is characterized by severely * At least one edentulous area has a guarded
compromised location and extent of edentulous areas with prognosis.
guarded prognosis, abutment conditons that necessitate 2. Abutments are severely compromised:
extensive therapy, occlusion characteristics that necessitate * Abutments in four or more sextants have insuf-
reestablishment of the occlusion with a change in the occlu- ficient tooth structure to retain or support intra-
sal vertical dimension, and residual ridge conditions. coronal or extracoronal restorations.
1. The location and extent of the edentulous areas * Abutment conditions in four or more sex-
result in severe occlusal compromise: tants necessitate extensive localized adjunctive
* Edentulous areas may be extensive and may be therapy.
present in both arches. * Abutments have a guarded prognosis.
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30 PART I PLANNING AND PREPARATION

FIGURE 1-34 = Class IV. This patient is categorized as class IV because edentulous areas are found in both arches, and the physiologic
abutment support is compromised. Abutment condition is severely compromised as a result of advanced attrition and failing res-
torations, which necessitates extracoronal restorations and adjunctive therapy. The occlusion is severely compromised, which
necessitates reestablishment of occlusal vertical dimension and proper occlusal scheme. A, Frontal view, maximum intercuspation.
B, Right lateral view, maximum intercuspation. C, Left lateral view, maximum intercuspation. D, Occlusal view, maxillary arch.
E, Occlusal view, mandibular arch. F, Frontal view, protrusive relationship. G, Right lateral view, right working movement. H, Left
lateral view, left working movement. I, Full-mouth radiographic series. (From McGarry TJ, et al: Classification system for partial eden-
tulism. J Prosthodont 11:181, 2002.)
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FIGURE 1-35 = Class IV. This patient is categorized as class |V because advanced attrition of the occlusal surfaces is present in more
than three sextants. The occlusion is severely compromised, which necessitates reestablishment of occlusal vertical dimension and
a proper occlusal scheme. A, Frontal view, maximum intercuspation. B, Right lateral view, maximum intercuspation.
C, Left lateral view, maximum intercuspation. D, Occlusal view, maxillary arch. E, Occlusal view, mandibular arch. F, Panoramic
radiograph. (From McGarry TJ, et al: Classification system for the completely dentate patient. J Prosthodont 13:73, 2004.)

3. Occlusion is severely compromised:

* Reestablishment of the entire occlusal scheme,
including changes in the occlusal vertical dimen-
sion, is necessary.

* Maxillomandibular relationship is characterized
as class II, division 2, or class III molar and jaw
relationships.

4. Residual ridge structure conforms to the class IV

complete edentulism description.

Other characteristics include severe manifestations of
local or systemic disease, including sequelae from onco-
logic treatment, maxillomandibular dyskinesia or ataxia,
and refractoriness (a patient’s presenting with chronic
complaints after appropriate therapy).

Guidelines for the Use of PDI
Classification System for Partial
Edentulism and Complete Dentition

The analysis of diagnostic factors is facilitated with the
use of a worksheet (Fig. 1-36 and Table 1-1). Each crite-
rion is evaluated, and a checkmark is placed in the appro-
priate box. In instances in which a patient’s diagnostic
criteria overlap two or more classes, the more complex
class is the selected diagnosis.

The following additional guidelines should be followed
to ensure consistent application of the classification system:

1. Consideration of future treatment procedures must

not influence the choice of diagnostic level.
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TABLE 1-1
Completely Dentate Patients
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Worksheet Used to Determine Prosthodontic Diagnostic Index Classification of

Description

Class | Class Il Class lll Class IV

Teeth Condition

Ideal or minimally compromised: three or fewer teeth in one sextant X
Moderately compromised: one or more teeth in one to two sextants X
Substantially compromised: one or more teeth in three to five sextants X

Severely compromised: four or more teeth, all sextants

Occlusal Scheme

Ideal or minimally compromised

Moderately compromised: anterior guidance intact
Substantially compromised: extensive rest/same OVD
Severely compromised: extensive rest/new OVD

Conditions Creating a Guarded Prognosis

Severe oral manifestations of systemic disease
Maxillomandibular dyskinesia or ataxia
Refractory condition

Note: Individual diagnostic criteria are evaluated, and the appropriate box is checked. The most advanced finding determines the final

classification.
Guidelines for use of this worksheet:

1. Consideration of future treatment procedures must not influence the diagnostic level.
. Initial preprosthetic treatment or adjunctive therapy can change the initial classification level.
. If there is an esthetic concern/challenge, the classification is increased in complexity by one or more levels.

. It is assumed that the patient will receive therapy designed to achieve and maintain optimal periodontal health.

2
3
4. In the presence of temporomandibular joint symptoms, the classification is increased in complexity by one or more levels.
5
6

. Situations that fail to conform to the definition of completely dentate should be classified according to the classification system for

partial edentulism.
OVD, Occlusal vertical dimension.

2. Initial preprosthetic treatment or adjunctive
therapy can change the initial classification level.
Classification may need to be reassessed after exist-
ing prostheses are removed.

3. Esthetic concerns or challenges raise the classifica-
tion by one level in cases of class I and class II
dentition.

4. The presence of symptoms of temporomandibular
disorder raises the classification by one or more
levels in patients with class I and class II dentition.

5. In a patient presenting with an edentulous maxilla
opposing a partially edentulous mandible, each
arch is diagnosed according to the appropriate clas-
sification system; that is, the maxilla is classified
according to the complete edentulism classification
system, and the mandible is classified according to
the partial edentulism classification system. The
sole exception to this rule is the case of an edentu-
lous mandible opposed by a partially edentulous or
dentate maxilla. This clinical situation entails sig-
nificant complexity and potential long-term mor-
bidity and, as such, should be categorized as class
IV in either system.

6. Periodontal health is intimately related to the
diagnosis and prognosis for partially edentulous
patients. For the purpose of this system, it is
assumed that patients receive therapy to achieve
and maintain periodontal health so that appropriate
prosthodontic care can be accomplished.

The classification system for partial edentulism is
based on the most objective criteria available to facilitate
uniform use of the system. Such standardization may help
improve communications among dental professionals
and third parties. This classification system serves to
identify patients most likely to require treatment by a
specialist or by a practitioner with additional training and
experience in advanced techniques. This system should
also be valuable to research protocols as different treat-
ment procedures are evaluated. With the increasing com-
plexity of treatment, this partial edentulism classification
system, coupled with the complete edentulism classifica-
tion system, helps dental school faculty assess entering
patients for the most appropriate patient assignment for
better care. On the basis of use and observations by prac-
titioners, educators, and researchers, this system is modi-

fied as needed.

SUMMARY

A comprehensive history and a thorough clinical exami-
nation provide sufficient data for the practitioner to
formulate a successful treatment plan. If they are too
hastily accomplished, details may be missed, which can
cause significant problems during treatment, when it
may be difficult or impossible to make corrections.
Also, the overall outcome and prognosis may be
adversely affected. In particular, it is crucial to develop
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a thorough understanding of each patient’s special
concerns relating to previous care and his or her expec-
tations about future treatment. Many problems encoun-
tered during fixed prosthodontic treatment are directly
traceable to factors overlooked during the initial exami-
nation and data collection. A diagnosis is a summation
of the observed problems and their underlying causes.
The patient’s overall prognosis is influenced by general
and local factors.
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Discuss the importance of the chief complaint and its
management during examination and presentation of
the treatment plan.

. What is the classification of conditions observed as

part of the medical history?

Describe the various areas included in the documenta-
tion of a comprehensive dental history.

What systemic conditions may cause oral manifesta-
tions that can affect a plan for fixed prosthodontic
treatment?

What is included in a comprehensively conducted
extraoral examination? Specify all structures included
in palpation.

. Discuss three critical observations that are part of a

comprehensive periodontal examination. Why are
they important in the evaluation for fixed prosthodon-
tic treatment?

. What would be recorded as part of an intraoral

charting?

. Discuss the various types of radiographs available for

diagnostic purposes. What are the advantages and
limitations of each technique?

. Give examples of general and local factors that may

influence the patient’s prognosis.
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