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. r e I'do not possess the regeneratlve ability
indlin most other tissues. Therefore, once
er meI or dentin Is lost as a result of caries,
filalma, or wear, restorative materials must be

== 'sed to reestablish form and function.

';".i “Tieeth require preparation to receive

- restorations, and these preparations must be
based on fundamental principles from which
basic criteria can be developed to help predict
the success of prosthodontic treatment.




SETT rinciples of tooth prepar;ti(;n may be
givided into three broad categories :

i which affect the

&= health of the oral tissues.
12— which affect the
= integrity and durability of the restoration

3. which affect the
appearance of the patient.
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IHE OFTIMUM RESTORATTION SHoULD SATISEY,
BIOLOGITC A MECHANICAL , AND ESTHETIC.
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2 Surejiez] C,:>rocedures INVoIVIng IVIng tiSSUES must be carefully

EXEGULE o avoid unnecessary damage. The adjacent teeth, soft

WISSUES/and the ﬁulp of the tooth being prepared are eaS|Iy
_LJr; ged I tooth preparation.

SSPREVENTION OF DAMAGE DURING TOOTH
= PREPARATION

===t Iatrogenic damage to an adjacent

——— tooth is'a common error in dentistry. Even if a damaged
= proximal contact area is carefully reshaped and polished,
It will be more susceptible to dental caries than the

original undamaged tooth surface.




IISHSIpresUmably because the original surface enamel contains
pighHersitioride concentrations and the interrupted layer is more
preneNo plague retention. The technique of tooth preparation must
avoidiand prevent damage to the adjacent tooth surfaces.

SEVANTIELalimatrix band around the adjacent tooth for protection may.
weielpiul, however the thin band can still be perforated and the

&= Underlying enamel damaged.

— —_

St [ilie preferred method is to use the proximal enamel of the tooth
=== being prepared for protection of the adjacent structures. Teeth are
- 1.5 to 2 mm wider at the contact area than at the cementoenamel
junction, and a thin, tapered diamond can be passed through the
Interproximal contact area to leave a slight lip or fin of enamel
without causing excessive tooth reduction or undesirable angulation

of the rotary instrument.




> Solls [Damage to the soft tissued of the tongue
anGGHEEKS can be prevented by careful retraction with
giifaSpirator tip, mouth mirror.

J '.».«‘f - Great care also is needed to prevent pulpal
BERjuries during fixed prosthodontic procedures, especially
== complete crown preparation. Extreme temperatures,
;". ~chemical irritaiton, or microorganisms can cause an
= Irreversible pulpltls particularly when they occur on

-~ freshly sectioned dentinal tubules. Tooth preparations
must take into consideration the morphology of the
dental pulp chamber. Pulp size, which can be evaluated

on a radiograph, decreases with age.




o Ter Considerable heat is generated by
[fGHIGRNvELWEEN a rotary instrument and surface being
prepaned. Excessive pressure, higher rotational speeds,

Bana the type, shape, and condition of the cutting

&= histrument, may all increase generated heat. With a

—

E high-speed handpiece, a feather-light touch allows

— — efficient removal of tooth material with minimal heat

generation. Nevertheless, even with the lightest touch,
the tooth will be overheated unless a water spray is
used. This must be accurately directed at the area of
contact between tooth and bur. It will also remove
debris and prevent desiccation of the dentin.




=

> - __4.—

J

e —
e

chan Tihe chemical action of certain
EERtalimaterials (bases, restorative resins, solvents, and
Jejel Ig'agents ) can cause Fulpal damage partlcularly
WHERTGhEY are applied to freshly cut dentin. Cavity

- Va sl or dentin bonding agents will form an effective

eharrier in most instances, but their effect on the
Tetentlon of a cemented restoratlon IS controversial.

Pulpal damage under restorations
Nas been attributed to bacteria that either were left
behind or gained access to the dentin because of
microleakage. All carious dentin should be removed
before placing a restoration that will serve as a
foundation for a fixed prosthesis.




SCONSERVATION OF TOOTH STRUCTURE

v Jr "0f the basic tenets of restorative dentistry is to
GONSERVE as much tooth structure as possible
iconsistent with the mechanical and esthetic principles
P f tooth preparation. This will reduce the harmful
~pulpal effects of the various procedures and materials
~ used.

~ & The thickness of remaining dentin has been shown to
be inversely proportional to the pulpal response, and
tooth preparations extending deeply toward the pulp
should be avoided.

—
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IIGOBLHISERUCTURE IS Conserved by using the following

YUIGEINES :
i :;:—3 Sianticl=coverage rather than complete coverage restorations.

e EUONTOIFtEELh With the minimum convergence angle (taper)
PEMVEEH axial walls.

< _), Prelaration of: the occlusal surface so reduction follows the
e naremic planes to give uniform thickness in the restoration.

N —

-

S Preparation of: the axial surfaces so tooth structure is removed
=== evenly; if-necessary, teeth should be orthodontically repositioned.

“55.Selection of a conservative margin compatible with the other
principles of tooth preparation.

6. Avoeidance of unnecessary apical extension of the preparation.




Fig. 7-9. Excessive taper results in considerable loss of
tooth structure (shaded area).

Minimally required clearances:
Buccal cusp—1.5 mm

Lingual cusp—1.0 mm
Marginal ridges and fossae—1.0 mm ¢

Fig. 7-10. An anatomically prepared occlusal surface re-
sults in adequate clearance without excessive tooth reduc-
tion. A flat occlusal preparation will result in either (1) in-
sufficient clearance or (2) an excessive amount of reduction.




| Fig. Z7-11. To conserve tooth structure, the preparation of axi
surfaces should be as uniform as possible. A, The path of withdi

should coincide with the long axis of the tooth, which for a man

/\‘ R lar premolar is typically inclined 9 degrees lingually. Preparing
tooth perpendicular to the occlusal plane is a commonly seen e

and results in additional tooth reduction (shaded area). B and

structure is conserved by uprighting a tilted FPD abutment.

¢ S S
NS 3 Uniform tooth reduction
is conservative of tooth

structure.

S

9 degrees

Fig. 7-12. A shoulder margin (2) is less conservative
than a chamfer (7).

- - ~ \(
=, 3
N\ ; &
N N, ’ D
A : N\ N
s, o, 0 N R
/ \
| \
' /

Fig. 7-13. A, Apical extension of the preparation can necessi-
tate additional tooth reduction. B, Preparations for periodontally
involved teeth may necessitate considerable reduction if the
margins are to be placed subgingivally for esthetic reasons.

C, Supragingival margins are preferred where applicable.




BGONDITIONS AFFECTING FUTURE DENTAL
BE EALTH

Gingival inflammation is commonly

BB0tGiated with crown and FPD abutments having

— _-I S Excessive axial contours, probably because it is more

S = difficult for the patient to maintain plague control around

— the gingival margin. A tooth preparation must provide

sufficient space for the development of good axial
contours. This will enable the junction between the
restoration and the tooth to be smooth and free of any
ledges or abrupt changes in direction.




Whenever Bossible, the
m,} gin of the preparation should
SiPiaainaival. Subgingival margins of cemented
Festorations have been identified as a major
= actor I periodontal disease, particularly where

== they encroach on the eplthella attachment.

== Supraglnglval margins are easier to prepare

: accurately without trauma to the soft tissues.
They can usually situated on hard enamel,
whereas sub-gingival margins are often on

dentin or cementum.




SEAdvantages of supragigivai

I

fnargins :
hey can be easily finished.

_|
& They are more easily kept clean

i’% Impressions are more easily made, with
less potential for soft tissue damage

4, Restorations can be easily evaluated at
recall appointments.




I JOVWEVE G SUbgINgIvVal ' margin:is justiﬁd ?f_any of the
fol owmg pertain::

IBNYEntallcaries, cervical erosion, or restorations extend _
vglnglvally, and crown- Iengthenlng procedure is not indicated.

2, She proximal contact area extends to the gingival crest.

= * dditional retention is needed.
~.  The margin of a metal-ceramic crown is to be hidden behind the

——"..«- p—

=~ [abiogingival crest.

—’ ‘5. Root sensitivity cannot be controlled by more conservative
procedures, such as the application of dentin bonding agents.

- 6. Modification of the axial contour is indicated.




o Mare he junction between a cemented
HESLOT, Stioniand the tooth is alwa S a potential site for recurrent
GalESIECAUSE Off dissolution of the luting agent and inherent
L),L,- INESS: lihe more accurately the restoration is adapted to the
LOLEHtHE Iesser the chance of recurrent caries or periodontal
| Sease, Although a precise figure for acceptable margin adaptation
;*, S5 ot avdilable, a skilled technician can make a casting that fits to

:Wlthln {0jum and & porcelain margin that fits to within 50 um,

: :pTOVlded the tooth Is properly prepared. A weII—deS|gned

~ preparation has a smooth and even margin. Rouc_;i1 , irregular, or
the

stepped junctions greatly increase the length of margin and
substantially reduce the adaptation of the restoration.




N

=16. A and B, Poor preparation desigh, leading to increased margin length. C, A rough, irregu-
largin will make the fabrication of an accurately fitted restoration almost impossible. D, An accu-
y fitting margin is possible only if it is prepared smoothly.




o .M | _ The followin guidelines
[GAMmargin design should be considered :

IBNESSE ofi preparation without overextention or
nsupported enamel.

-)" Ease of identification in the impression and on
= the die.

§ A distinct boundary to which the wax pattern
can be finished.

4 Sufficient bulk of material.
5. Conservation of tooth structure.

—
=
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Fig. 7-17. Margin designs: A, Featheredge. B, Chisel. C, Chamfer. D, Bevel. E, Shoulder. E Sloped
shoulder. G, Beveled shoulder. Scanning electron micrographs. H, Feather-chisel edge. I, Chamfer.
J, Bevel. K, Shoulder. L, Sloped shoulder. M, Beveled shoulder.

(Courtesy Dr. H. Lin.)



> Ocel A satisfactory tooth
preparation should allow: sufficient space for
,J' eloping a functional occlusal scheme in the
[isShed restoration. Sometimes a patient’ s

B OCCIUSIon IS disrupted by supraerupted or tilted

teeth When these teeth are prepared for
~restoration, the eventual occlusal plane must be
carefully analyzed and the teeth reduced
accordingly. Sometimes even endodontic
treatment is necessary to make enough room.




2 Pra The likelihood
iataarrestored tooth will fracture can be
J-»r' enedlif the tooth preparation is designed to
inimize potentially destructive stresses.
=Providing a cuspal coverage restoration (onlay)

= ﬂ’ather than an inlay lessens the chance of such

— — fracture. However, although not conservative of
tooth structure, a complete crown Is often a
better solution, because it offers the greatest
protection agalnst tooth fracture, tending to hold
the cusps of the tooth together.




Fracture

Inlay Onlay Complete

crown

Cuspal protection becomes
more importantas the |
structural durability of the
cusps is compromised.

Fig. 7-25. A, An intracoronal cast restoration (inlay) can act as a wedge during cementation or func-
tion. If the cusps are weakened, fracture will occur. B, A cu spal-coverage onlay provides better protec-
tion but often lacks retention. C, A complete crown provides the best protection against fracture. It also
has the best retention, but it can be associated with periodontal disease and poor esthetics.

(Redrawn from Rosenstiel SF: In Rayne ], editor: General dental treatment, London, 1983, Kluwer Publishing.)




J‘ fls des N of tooth preparations for fixed
prosthodontics must adhere to certain
echanlcal principles; otherwise, the
Srestoration may become dlslodged or may
= bdistort or fracture during service.
,—‘0 = Mechanical considerations can be divided into
- three categories :

~ 1~—Providing retention form
2. Providing resistance form
5. Preventing deformation of the restoration

— .
e
—
—




RETENTION FORM

Tr *guality ofra preparation that prevents the restoration from
yecomingl disledged by forces parallel to the path of withdrawal is

nown asetention.
fefollowing factors must be considered when deC|d|ng whether

-

-;_; etentlon IS adequate for a given fixed restoration :
=" Magnitude of the dislodging forces

_‘»'T-fZ. ~ Geometry of the tooth preparation

= Roughness of the fitting surface of the restoration
Materials being cemented

Film thickness of the luting agent




o Magniee The magnitude of the
clisle glng forces depends on the stickiness of the food and the
JJrr searea and texture of the restoration being pulled.

) Most fixed prostheses depend
GfifthiElgeometric form of the preparation rather than on adhesion
jorsretention because most of the traditional cements are non
s ddhesive. Cement is effective only if the restoration has a single
: ,.,T)ath of withdrawal (i.e. the tooth is shaped to restrain the free
--__,, “movement of the restoration). The relationship between a nut and a
—— Dbolt is an example of restrained movement. The nut is not free to
move in any direction but can move only along the precisely
determined helical path of the threads on the bolt.

-

——
.




Fig. 7-26. A, The relationship of a nut and a bolt is an ex-
ample of restrained movement; the nut must move along a
precisely defined helical path (arrows). B, For effective re-
tention, a tooth preparation must constrain the movement
of a restoration. For this to occur, it must be cylindrical.
(See Figure 7-27.)




PRIENElationship between two bodies, one (in
LISIGASE a tooth preparation) restraining
meveEment of the other (a cemented
estoration), has been studied mathematically

.*J- and is known in analytical mechanics as a closed

—

= é Tower pair of kinematic elements.

. |n fixed prosthodontics, a sliding pair is the only
pair that has relevance. It is formed by two
cylindrical surfaces constrained to slide along
one another.




RN e slheoretically, maximum: retention s obtained if a tooth preparation
Wesiparalleliwalls. However, it is impossible to prepare a tooth this way
USIgclrent technigues and instrumentation; slight undercuts are created
Laprevent the restoration from seating.

PR NITGETCUSIdefined as a divergence between opposing axial walls, or
WElIISEGMENRLS, 1N a cervical-occlusal direction.

EASS|IGht convergence, or taper, is necessary in the completed preparation.
s ASsong as this taper is small, the movement of the cemented restoration
= will'bereffectively restrained by the preparation and will have what is known
= = asa imited path of withdrawal. As the taper increases, however, so does
~ the free movement of the restoration, and retention will be reduced.

e Selection of the appropriate degree of taper for tooth preparation involves
compromise. Too small a taper may lead to unwanted undercuts; too large
will no longer be retentive. The recommended convergence between
opposing walls is 6 degrees, which has been shown to optimize
retention for zinc phosphate cement.




..............

.....
.............

L L

Fig. 7-29. A, An undercut is formed if opposing walls
diverge. B, A crown is prepared, because an undercut
preparation cannot “seat,” since it cannot pass over the di-
vergent walls. C, Undercuts are possible in other locations
when fixed partial dentures or restorations with prepara-
tion features such as grooves or boxes are prepared. Here
one buccal facing wall (B) can be undercut relative to (four)
lingual facing walls (L). '




5 Surfale Provided the restoration
iastallimited path of withdrawal, its
[etention depends on the length of this

Epath or, more precisely, on the surface

-.,.::area N slldlng contact. Therefore, crowns

= with long axial walls are more retentive
than those with short axial walls, and
molar crowns are more retentive than
premolar crowns of similar taper.




‘ A computerlzed analysis of

ses féveals that they are not uniform throughout

' J‘]l-} gement but are concentrated around the junction of

;r ‘axial'and occlusal surfaces. Changes in the geometry
gthe preparation may (e.g. rounding the internal line

ngles may. reduce stress concentrations and thus
jncrease the retention of the restoration.

i Different types of preparation
have different retentive values that correspond fairly
closely to the surface area of the axial walls, as long as
other factors (taper% are kept constant. Thus the
retention of a complete crown is about double that of
partial-coverage restorations.

— .
e —
e

' 40




9. Retention form of an excessively tapered
on can be increased by adding grooves or pin-
ause these will limit the paths of withdrawal.




©  ROug) I're_lw the internal

surfel e offa restoration is very smooth, retentive failure occurs not
;nrr lghrthe cement but at the cement-restoration interface. Under

WIESEIGIrCUmstances, retention will be increased if the restoration is
r\u‘ gheEned or grooved

<

Retention is affected by both the

= —‘stmg alloy'and the core or buildup material. Lab testing results
= have yet to be confirmed by longer-term clinical studies, but it
‘_‘- ——dppears that the more reactive the alloy is, the more adhesion there
= will be with certain luting agents. Therefore base metal alloys are
petter retained than less reactive high-gold content metals.




: In general, the data
SUiggest that adhesive resin cements are the
postretentive, although long-term clinical

sevidence about the durability of the bond is not

vallable

— e
" - —

= -

=—F There

- IS conflicting evidence about the effect of
Increased thickness of the cement film on
retention of a restoration. This may be important

if a slightly oversized casting is made.




SEERESISTANCE FORM

BN iateral forces tend to displace the restoration by
ealISInNg rotation around the gingival margin. Rotation Is
RIEvented by any areas of the tooth preparation that

— _re Placed in compression, called resistance areas.
:"’g_. —Adeguate resistance depends on the following :
~ 1% Magnitude and direction of the dislodging forces
=%

Geometry of the tooth preparation
3. Physical properties of the luting agent




o,

When quantifying resistance,

ask yourself the following

- question: How much tooth

. “structure needs to break, or

~how much does the crown
have to deform in order to

~ dislodge this restoration?

Axis of
rotation

Lingual Buccal Mesial
Fig. 7-35. The resistance area (RA) of a completee
is placed under compression when a lateral force (FX
plied. NRA, Nonresisting area. 3
(Redrawmn from Hegdahl T, Silness J: J Oral Rehabil 4:2 i,



2 Vlzicls
oneese Ina normal occlusion, biting force is distributed
JV“ allfthe teeth; most of it is aX|aIIy directed. If a fixed
PIOSLAESIS IS carefuIIy made with a properly designed
o) elusion , the lodad should be well distributed and

= f-avorably directed.

= The tooth
preparation must be shaped so that particular areas of
the axial wall will prevent rotation of the crown. A
partial-coverage restoration may have less resistance
than a complete crown because it has no buccal
resistance areas.




- Py
J\{—»- Stance to deformation is affected by physical
pPIOPENties of the luting agent, such as
=G0 pressive strength and modulus of elasticity.

= M0 satisfy ADA/ANSI specification no.96 the

-—t'ompresswe strength of zinc phosphate cement
must exceed 70 MPa at 24 hours. Glass ionomer
cements and most resins have higher
compressive strength, whereas polycarboxylates

have similar values.




SSYEEORMATION

SYANEstoration must have sufficient strength
Lorprevent permanent deformation during
tinction. Otherwise it will fail (typically at

= {he restoration-cement, or the metal-

.

—  porcelain interface). This may be a result

of inappropriate alloy selection,
inadequate tooth preparation, or poor
metal-ceramic framework design.




SRPELENLS prefer their dental restorations to look as
ru,J ral'as possible. However, care must be taken that
ESUELC considerations are not pursued at the ex,aense
Offapatient s long-term oral health or functiona
ChICIENCY.

=9 A t'the initial examination it is important to make a full
= assessment of the appearance of each patient, noting

= -
——

~—  Which areas of which teeth show during smiling, talking,
= and laughing. The patient’ s esthetic requirements must
- be discussed and related to oral hygiene needs and the
potential for disease. The final decision regarding an
appropriate restoration can then be made with the full
cooperation and informed consent of the patient.




SEDIAGNOSTIC TOOTH PREPARATIONS

SENYiagnostic tooth preparations are performed on
aritictlated casts before the actual clinical preparation.
sliney yield information with regard to the following :
B BeSClecting the appropriate path of withdrawal for a FPD.
5 -;_Determining the best location for the facial and

o
—

& proximal margins of a partial-coverage restoration so
~——the metal will not be visible.

5. Deciding on the amount of tooth reduction necessary
to accomplish a planned change in the occlusion.




2 Dizel For all but
biiENmost straightforward prosthodontic
preatment plans, a diagnostic waxing procedure

- S ould be performed. This is done on diagnostic

:_ftooth preparations and establishes the optimum

—
—
’-_

= contour and occlusion of the eventual prosthesis.
Ithe procedure is of particular benefit if the
patient’ s occlusal scheme or anterior (incisal)
guidance requires alteration.




Fig. 7-55. Diagnostic tooth preparations are extremely
helpful in determining the ideal reduction for esthetic par-
tial-coverage restorations.

Fig. 7-56. A, B, Diagnostic waxing procedure.
(Courtesy Dr. M. Chern.)




2T h_:»_'n ARCiples of tooth preparation can be
taledorzed into biologic, mechanical, and
SSUELIC considerations. Often these prmaples

: e*e flict, and the practitioner must decide how

et

,.; € restoration should be designed.

=3 Experlence will help In determlmng whether
preparations are “complete”. Each tooth
preparation must be measured by clearly defined
criteria which can be used to identify and correct
problems.







