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CONSIDERATIONS IN THE USE OF
POLYMER AND FIBER-BASED
INDIRECT RESTORATIVE MATERIALS

Edward A. Mclaren, DDS*
Robert Rifkin, DDSt
Vincent Devaud, MDTH

Restorative materiols and techniques are constantly
refined in order to address the aesthetic expeciations of
patients. Second-generation laboratory-fabricated com-
posite materials have recently been developed fo com-
bine the advantages of porcelain with composite resin.
This class of biomaterial can be utilized in a variety of
direct and indirect clinical applications that include infay/
onlay restorations, full-coverage crowns, fixed partiol
dentures, and implant-supported prostheses. This orticle
reviews considerations for the use of these materials from
clinical indications through cementation.
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ve to the exponenliolly increasing demand of
D patients for improved aesthelics, novel materials ond
restoralive technigues are continually being developed,!
Cancern over the limitations of ceramics |ie, abrasiveness,
britfteness, reparability, and technique-sensitivity) has
resulled in the increosed use of polymerbosed restorar
tives for direcl and indirect applications * Difficulties
associoted with polymer-based systems have been
wear resisiance, mointenance of polish, and stain-
ing due to high water sorption * Improvements in resin
technology and polymerization methods hove enabled
the development of cplimized resin and fiberbased

restorative materials
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Several materials that have been termed "polyglass” @7

or “ceromer” |ceramic oplimized polymer) have recently
been developed.? This class of materials is reported to
possess the advaniages of porcelains and composite
resin materials without having their limitations. Examina-
tion of the components of these new materiols reveals
that they are composed of a resin mairix with an inor-
ganic ceramic filler, as were previous composite systems.
One report has defined polyglass and/or ceromers as
an "improved composite wilh increased cross linking,
and increased degree of polymerization.” While the
definition of @ composite is a material with two or more
phases, ceromers or polyglosses are clearly composites
that have had their physical properties optimized. The
improved physical properties are due to higher filler
loading and the inclusion of multifunctional monomers
that have more reaction (bonding) sites, which increase
lhe crosslinking between the polymeric chains.” In oddi-
tion, the increased degrees of polymerization due to
heat, pressure, ond nitrogen curing improve strength and
wear choracteristics.™

Figure 1A, Facet of a polymer-based enamel material
{belleGlass, Kerr/Sybron, Orange, CA].1B. Facet of a
natural tooth. Note the similar opalescent effect.
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One development associated with the creation of
opfimized composites is the use of fiber reinforcement
to enhance physical properties. Fibers have been recently
used as a coping framework onta which the opfimized
composites can be veneared. These fiberreinforced mate
rials exhibit significantly increased physical properties
over nonreinforced malerials, and possess values that
approach those of mefakreinforced ceramics ™ As com:
pared fo opaque melal substances, the translucent fibers
are more easily matched to the natural dentition. This
arlicle discusses considerations for the use of optimized
composite materials from clinical indications through
cementation, |t also highlights on optimized composite
that can be fiber reinforced or used as a veneering mate-
rial on castable and alternate dental alloys.

Optimized Composites: Material Properties

Cine polymerbased indirect restoralive material (belleGlass,
Kerr/Sybron, Orange, CA) has a resin malrix thal con-
tains a mixture of allphatic and wrethane dimethacrylate
resins, which is similar lo contemporary resin technology.
The filler particles are bariumaluminosilicate glass of dif
ferent size in the opacious dentin and denfin malerials.
The enamel materials are unique in thal the filler part:
cles are primarily borosilicate glass of 0.4 pm to 0.6 pm
particle size,** which imparts optical properties [eg,
franslucency, opalescence) similar to those of nalural teeth
(Figure 1). The fine particle size of the enamel materials
allows for improved polishability. The materials are dual
cured, they are first built up, sculpted, and then poly-
merized. Incremental addifions of composife are applied
until the final contour is ochieved. One of the primary
benefits of these materials i5 that the color and effects
can be observed during fabrication [Figure 2), while
ceramics cannot be viewed uniil firing. The final curing
is completed at 135°C and a pressure of 60 psi in a
nitrogen atmosphere that eliminates internal and exter-
nal oxygen.’ The elimination of oir bubbles allows for o
more complete cure, as no airinhibited layer remains
uncured. The degree of polymerization by this method
has been reported o be 99% with a concomitant
increase in hardness that correlales to increased wear
resistance.*% In o S+year study, the weor rate of belleGlass
malerials was noted to be less than 1.5 ym per year?
No incidences of fraciure, caries, or marginal break-
down were observed, and a subjeclive assessment
reported no observable loss of surface luster |polish).
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Figure 2. Incremental buildup of veneering
composite; 3-dimensional color effects can be
observed while the material is being layered.

" e ol o h

Figure 3. Preoperative view of a patient follow-
ing completion of orthodontic therapy. Note
the presence of pegged lateral incisors with
concomitant diastemata.

Figure 4. Postoperative view of the patient fol-
lowing diostemata closure with direct composite
resin {Herculite XRV, Kerr/Sybron, Orange, CA).

Selection Criteria:

Direct vs. Indirect Restorations

Crne primary obijective of restorative dentisty is the
preservation of sound looth struciure. The principal ben-
efit provided by adhesive tooth-colored restorations —
other than aesthetics — is the conservative restoration of
teeth. For small- to mediumsized restorations that are sub-
ject fo minimal stresses and where penpheral enamel
remains, direct composite resins have achieved excellent
clinical success.”




Figure 5. Occlusal view of inlay and onlay
preparations with butt joint margins.

Figure é. Inlay and onlay restorations are seated
in the preparations, Note the visible margins
prior to adhesive luting.

Figure 7. Postoperative occlusal view of inlay
and onloy restorations with margins that are
virtually imperceptible {Laboratory procedure:
Vincent Devaud, MDT).

Due fo the inhereni material properlies of composite
resins, larger restorations are indicated for an indirect
fabrication fechnique.’' Despite significant compesitional
improvement, direct polymerbased resiorafions confinue
to exhibif o significant degree of palymerization shrinkage
that can contribute fo microgap formation.'' Direct or light
curing of composite is characterized by a significantly
reduced degree of conversion polymerization| compared
fo heot/pressure and nilragen curing,”** which can result
in poor wear resisiance. Increased curing periods have
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demonstrated @ significant increase in weor resisiance
and decreased water sorption.” The development of
proper inferproximal contacts and occlusal anatomy
remains o technique-sensilive procedure with direct com-
posite restorations. Indirect restorations address many
of the inherent chollenges that have been associated with
directly fabricated composite restorafions. Thus, for
medium to lorge restorations or when mulliple restore-
fions are planned |particularly in posterior teeth) indirect
heat, pressurer, and nitiogen-cured restorations should
be planned. Several clinical studies have demonstrated
& highly significant improvement in clinical performance
for indirect restorations.

It is fime consuming to complete @ medium to large
direct composite resforation with a high degree of clini-
cal excellence and, due to the physical limifations of
direct composite materials, the quality of the result is ques-
lionable. Indirect resiarations benelit from improved cur
ing procedures and can be layered and sculpted to ideal
anatomic and opfical form. When the chairtime required
o fabricote o direct composite restoration would exceed
the preparation and subsequent cementation of an indi-
rect resforation, it is prudent 1o perform the indirect restorar
fion. Direct procedures can be ideally performed on
areas |hol necessitate minimal preparation (eg, onterior
diasterna (Figures 3 and 4],

Inlay, Onlay, and Veneer Considerations

The primary indications for the use of this class of mate-
rials are inlay end enlay restorations, as one 5-year
clinical study has demonstrated 100% success with such
materials.” Preparations for adhesive inlay/onlay resiora-
tions consist of rounded internal line angles with diver-
geni walls (no undercuts), sharp cavesurface margins,
and the allowance for @ 1.5 mm thickness of material
occlusogingivally and buccolingually,'* The literature con-
tains a variety of recommended finish lines that includes
bevels on the periphery ®; the use of a round bur fo create
a 360° deep chamber”; a butt joint on the occlusal
aspect with bevels on interproximal, buccal, or lingual
margins; and a 360° butt joint*

One rationale for the placement of bevels on the
finish ling is to improve aesthetics by concealing the mar-
gin through the "contact lens” effect, ' which occurs when
porcelain veneers are bonded in place. Margins on
posterior restoralions are vi'riucliy imperceplib]e al con-
versational distance, which makes aesthetic improvement
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by beveling margins of queslionable value. If a Ironslu-
cent moterial is placed at the margin of the restoration
— even using a bult joint — it will be indistinguishable
following adhesive lufing [Figures 5 through 7).

It is believed that beveling the cavosurtace margins
allows improved marginal fit and decreased potential
for microleakage to be achieved. An in vitro study on
the marginal fit and microleakage of porcelain inloys
with beveled or buff joint preparations demonsirated no
significant differences, excepi for the period of fabrice-
fion.* Due lo the delicacy of maintaining thin areas of mate-

rial through all the processing phases, it took 50% longer

to fabricate the inlays with beveled margins, Figure 9. Preoperative buccal view of maxillary right lateral incisor

Thin areas of either composite or parcelain — parfic: (Courtesy: Michael Miller, DDS).
ularly in regions with high occlusal stress — are more
suscepfible to fatigue and thus fracture.”' Due to the lim-
ited benefits and the potential complications associated
with bevels, the authors believe it is prudent fo place o
circumferential butt jcint as close to a 90° exit angle as
possible (Figure 8],

Bosed on empirical data, the occlusal thickness of
the restoration and in the isthmus is generally established
at 1.5 mm in order fo resist infraoral siresses.' While
it generally requires greater force fo fracture thicker
unsupported materials, this dynomic changes when the

material is lominated or bonded to o substrate, Llaminated

siructures, by definition, ore o constant strain system,*

and when stress is applied, the material with the high- Figure 10, Postoperative buccal view of tooth #7, which has
been restored with a second-generation composite veneer

1: | s . . .
est modulus of elasticity will absorb the majority of the (Courtesy: Michael Miller, DDS).

stress: This explains the reason extremely thin restorotions
of porcelain bonded to enomel have performed well clin-
ically. As the bonding subsirate becomes more flexible, as in dentin or o composite buildup, greater loading
stress is concentrated in the bonded restoration, which
makes it more susceptible lo catastraphic failure. Thus,

Rounded internal
line angles in teeth with minimal remaining enamel, large buildups,

Molar onlay preparation
ot thin teeth, supgort for the compesite leg, infernally
placed fibers| should be aecomplished, since such fiber
reinforced crowns have demonstrated fraciure strength
similar to PRMI crowns.™

Alihough the literature indicates that bonded restoro-
fions strengthen teeth, the supporting research is al best
equivocal ** and based on load fo failure tesis 2% Testh
are nol loaded in this manner in the oral environment,

Nolar inlay prepatation where they are subjected to millions of cycles of sub-

Butt joint margin

crffical loads. Thus, cyclic fatigue festing, with concomiiant

Figure 8. Diagram of preparations for infay and onlay restorations thermal cycling, is more clinically relevant. While initicl

demonsirates preparation design with butt joint (90°} finish lines, cusp strengthening and reduced cusp Hlexure can be
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compared o leeth restored with a narrower isthmus
preparation.” Therefore, onlaying weokened cusps
would creale a more favarable environment for force dis-
tribution, as the force on the bonding interface and cusp
would generally be compressive in nature.

As o generol guide, when the isthmus preparation
exceeds one half of the distance from the central fossa to
the cusp tip, anlaying the cusp should be considered. In
oreas of low stress, and where there is minimal potenticl
of tooth flexure, thinner areas of locth struclure may be judi
ciously inloyed As with inlays, onloy preparations should

| . consist of a butt joint linish line and rounded internal line
Figure 11. Precperative facial view of patient who requires ireatment angles with slighlly flared internal walls, For large resiora-
with full-coverage crown restorations (Courtesy: Robert Rifkin, DDS). tians or weak teeth with minimol enamel, fibers should be
included as a base on which to veneer the composite.
The addition of fibers significanlly increases the flexural
strength and fraciure resisiance of the definilive resforation
Ore use of the new materials is for anterior veneer
restorations Figures @ and 10). Due to the decreased
potential for obrasion of the opposing denfition and excel
lent optical properties of the polymer and resin-based
materials, this may prove lo be a useful clinical modality.

Crowns and Fixed Partial Dentures
The primary indication for the use of these materials is
in crown applications when wear of the opposing dern-

fifion is of concern, although fiberreinforced composite

Figure 12. Fiber-reinforced crown restorations (belleGlass, Kerr/ restoralions can also be utilized when metakbased modal-
Sybron, Orange, CA) fabricated in the laboratory (Labaratory

orocedure: Vincent Devaud, MDT). ities are refused by patients, or in patients with allergies

to alloys. One potentiol benefit of this class of materials
is the eose of reparahility, but no data yel exists to prove
demansirated, the longterm nature of this support has the reliability of such a repoir.

been questioned. One study of the long-term fatigue of
testh restored with MOD composile resins defermined
lhat footh reinfarcement was lost following loading cycles
lhat were within the physiclogic chewing range.” Since
lhe longterm nature of cusp supporl for adhesively
bonded restorations is relatively suspect, it would be pru-
dent to onlay weok and undermined cusps.

In inloy restorations, bonding interfaces are primarily
subjected to shear and tensile stresses when cusps are
loaded, and under repeated cyclic loading fotigue, can
ultimately fail. Consequently, one objective of a bonded
restaration lie, toath reinforcement) would be lost, Teeth

reslored with on exoggerated taper of the occlusol

isthmus lie, thin and weakened cusps) demonstrated Figure 13. Postperative facial view of the definitive full-coverage
reduced fracture resistance in bonded restarations when crown restorations (Courtesy: Robert Rifkin, DDS).
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Several clinical case presentations that demonstate
the use of fibers as o framework for crown restorations
and fixed partial dentures [FPD) have appeared In the lit
eratyre. " While ne long- or even mediumterm data
have been reported o the clinical success of these mate-
rials for fiberreinforced crowns and FPDs, one sharterm
report on 60 singlecrown restarations has demonsirated
no breakage at 1 veor for the belleGlass material . = Far
fullerown applications, fiber reinforcement should be rou-
finely accomplished 1o improve the physical properties
leg, fracture resisiance) of the finished restoration (Figures
17 through 13). The majority of crown applications are
performed on feeth that are stucturally compromised with
minimal or no remaining enamel. Thus, under load, the
tooth is more likely to flex, which concentrates siress in
the veneering crown. This effect would be mitigated by
the addition of libers.

Preparations for fullcoverage crown restoralions
should follow the same guidelines utilized for allceramic
crowns [Figure 14). Primarily, the finish line should be a
butt joinl with rounded internal line angles, Axial redue-
fion on facial surtaces in the aesthetic zone should allow
for 1.5 mm of crown thickness. Interproximal and lingual
axial reduction of 1mm is adequate, and a 1.5 mm to
2 mm reduction for occlusal or incisal areas allows opti-
mal anatomic and opfical form 1o be developed,

One principal use for tiberreinforced compasite
materials is for conservative inlay FPDs, where o small
inlay is prepared info on abulment tooth 1o be used as
a retairer. ™ While conservative removal of tooth struc-
ture is an important clinical objective, ofher factors [eg,
siress type and disfribufion and bonding surface area)
become moe cilical in FPD applications compared 1o
singlefooth restorations (leinfelder, persanal communi-
cation). The more flexible a material is, the more it will
bend under o given load. Fixed partial dentures with
bonded attachments at both connectors would flex more
than @ similar mefalbased restoration. Since the increased
flexure concenfrates grealer siress on the cement interface
[Leinfelder, personal communication), it is crifical to pro-
vide adequate bond strength and surface area for the
bonded interface in order fo resist the shear and fensile
forces applied to the area in funclion. While designing
the preparalion of an FPD, consideration must be given
io the direction, type, and degree of the forces that will
be applied o the restoration. As bonding surface area

is minimal, only minute inlay preparations should be
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Anterior Posterior

Butt joint ~
margins

1.5 mm facial <
reduction

1.0 mm lingual
reduction

1.5 mm to 2.0 mm

. . occlusal reduction
Rounded internal line angles

Figure 14. Diagram demonsirates recommended prepaorations for

full-coverage crown restoralions.

Veneering composite Fiber framework

(2.0 mm maximum thickness)

Figure 15. Diagram of fiber framework with optimal pontic and
connector design that allows for proper support of the significantly

weaker veneering material.

restoration. Note that tooth #20 is missing.

(pontic design should be the
same for an inlay/onlay bridge)
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considered fo refain FPDs. Since longerm fatigue can
jeopardize tooth reinforcement, it may be prudent to
fully or partially onlay a cusp fo increase the bonding
surface area.

The pontic also warrants consideration in the design
of the fiber framework, which must provide support for
overlying composite materiol, As in metakceramic fech-
nology, the weak aspect of the fiberbased system is the
veneering material. Large unsupported areas of the opti-
mized composite are susceptible to fracture. Support
should be provided for the veneering composite so thal

the design of the pontic framework mimics the shape of

Figure 17. Postoperative view of cantilever FPD that replaces tooth the finished toath [Figure 15). The veneering composite

#20. The adjacent tooth (#21), which did not require restoration, on the completed pontic should have a maximum thick-

was undisturbed (Laboratory procedure: Vincent Devaud, MDT).
ness of 2 mm.

Fixed portial denture applications, in which some
form of retainer (Marylandtype wing, inlay, onlay, full-
coverage] is prepared on both sides of the edentulous
space, have been universo“y recommended. Due fo the
potential increase in stress on the bonding interface in
the flexible materials, cement failure and microleakage
may result in recurrent caries. If both leeth adjacent to
the edentulous space do noi require restoration, the use
ofa sing|e—looﬂ'| canlilever restoration should be consid-
ered Assuming o sound abutment exists, the principal
considerations for the utilization of the cantilever pros-
thesis are the inherent physical properties of the mate-
rial used, ie, that they are adequate to resist fracture.
Figure 18. Facial view of preparations for composite resin-fused-to- Two studies demonstrated flexural strengths of approxi-
metal crown restorations and fixed parfial dentures. mately 900 MPa for these fiberreinforced materials,

which is nearly twice the ullimate tensile sirengths of the

mefals used for metalceramic restorations.*” In single-
tooth cantilevers it is only necessary lo fit one abutment,
a larger connector can be fabricated, and slress is gen-
erally concentrated on the connector rather than on the
cemeni seal. In addition, the contilever design is regarded
as conservative, since only one foolh requires prepara-
fion (Figures 16 and 17).

While onlay and possibly inlay FPDs are conser-
vafive applications for fiberreinforced optimized com-
posites, metal-reinforced oplimized composite FPD
applications should also be considered. Toxicily has been
a concern with porcelainfusediometalrestorations; non-
precious mefals are typically added to metalceramic for

mulations to create a metaloxide that chemically bonds

Figure 19. Postoperative facial view of composite resin-fused-to-
metal frameworks on teeth #6 through #9 (Clinical and laboratory to the porcelain. It is the oxide loyer that easily corrodes

procedures: Edward A. Mclaren, DDS). and invests the surrounding lissues, which causes the
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reaction. Compromised aeslhefics also resull from the
“atiocing” of saft fissue and the lack of light propagation
and opagqueness around dark mefol margins. Alternafive
alloys that exhibit improved optical properties when used
with metalceramic porcelains have recently been intros
duced.” Although these new alloys appear ideally suited
for use with the oplimized composite maierials (Figures
18 through 20), it is important to note thal ne clinical
dala exist lo support fhis application.

While fiberreinforced frameworks veneered with
porcelain have been ulilized in Moryland FPDs 7' this
application may cause unfavorable siress concentration
in the porcelain laminate. In this instance, high-modulus
and brilile porcelain is veneered onto lower modulus rasin-
infilirated fiberglass or polyethylene fibers. If the applied
force is sufficient to cause flexure of the liber frame:
work, stress will concentrate in the porcelain and resull
in potenlial failure. In order to benefit from the increased
flexural strength of the framewark, the veneering mate:
fial should possess a similar flexural strength. Fiber frame
works should generally be veneered with optimized
camposite materials, which have demonsirated increased
physical properties compared lo conventional porcelains.

Implani-Supported Restorations
In the authors’ opinion, one of the primary indications for
opfimized composites is in implantsupporfed restorotions,
parficularly those with meiol substiuciures [Figures 21
through 23). Design parameters for implant-supported
fixed restoralions have mandated the use of o screw:
refoined prosthesis or a cementretained prosthesis that
is lempararily cemented to facilifale refrisval. The ability 10
remove the restoration allows improved access for hygiene
and serviceability of the prosthesis and the implants.

For a large melolceramic prosthesis, or ane that
will be removed periodically, the risk of fracture is high
larger prostheses generally endure more porcelain fir
ings and posiceramic soldering, which increases the
residual stresses in the restorafion and its potential for
failure in funclion. Due to inherent difficullies (microflaws,
blistering, cracking, refiring] with metal-ceramic technok-
ogy, Ihe reparation of a fractured prosthesis is extremely
difficult. Thus, recommendations for reparation have gen-
erally advocated the use of silane with composite resin,
s o3 not lo refire the porcelain.

One potential solulion is jo use an optimized com-
posite metalsupported prosthesis, since frameworks can
be fit and presoldered if necessary, and the apglication
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Figure 20. Magnified postoperative view of
the definitive restorations. Note the enhanced
aesthetics achieved with the indirect technique.

Figure 21. Facial view of type-4 cast-gold
framework that incorporates bead retention
for the veneering material.

of Ihe veneering composite will not warp ihe framework
The enhanced physical properties of the optimized com-
posite malerials also increase the fraclure resisiance of
the prothesis. Should fracture occur, the restaration i<
easily repaired with the same material. The design of
the framework should allow mechanical retention to be
placed on the sutface of the framework by the incor-
poration of glass beads on the waxup prier to casting
[Figure 21). Relying only on chemical bonding by vari-
ous silane systems has been problematic, with the poten-
fiol for hydrolysis of that bond and delamination of the
veneering maierial. | should be noted that no reported
data yet exist on the success of procedures that feature
optimized composite resin in conjunction with implant-

supported restorations

Cement Considerations

While optimized composite materials have improved
physical properties relative to conventional ceramics.
they are low compared to casling alloys. Consequently
this class of materials should always be adhesively luted
to increase Iheir resistance 1o fracture ** The addition of
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Figure 22. Composite resin was veneered over
the metal framework during the fabrication of
the implant-supported FPD.

Figure 23. Postoperative facial view of the
implant-supported FPD [Clinical and laboratory
procedures: Edward A, Mclaren, DDS).

fibers to the restoration significanlly increases fhe fracture
strength, but no data exist as to whether this is adequate
for conventional cementation, Since increased retention,
decreased microleakage, and decreased fracture poten-
tial can be achieved with adhesive procedures, even
fiberreinforced restorations should be luted accordingly.

One limitation of labaratory-processed composite
resins is the lock of unsaturated double bonds available
for chemical bonding. In addition, it is difficull 1o effec-
tively etch the extremely fine particle size of the filler
material, which leaves a questionable surtace for micro-
mechanical adhesion to the composite luting resin. The
average filler particle size of one optimized composite
resin [belleGlass, Kerr/Sybron, Crange, CA) is 10 um,
which reduces polymerization shrinkage. This materiol
olso demonstrates decreosed microleakage and has o
coefficient of thermal expansion comparable to that of
natural tooth sfructure, ™ Analysis of the material’s sand-
blasted surface with a scanning electron microscope
(SEMY indicates that it is very similar in nature to hydro-
flueric acid etched porcelain, which should promete

increased adhesion.

Mclaren

The composite luting cement should be dualcured
leg, Nexus, Kerr/Sybron, Orange, CA| as light-cured
cements will nol be polymerized lo a sufficient depth
|2 mm).** Since dualcure cements cure to varying lev-
els,™ it is essential 1o select a suitable cement for use with
optimized composife resins.

In order to reduce the potential ol subsequent
breakdown,”** the marginal fit of the adhesively luted
restorations should be o maximum of 100 pm*f Since poly-
merization of the cement causes micromovement of the
reslaralions, it s crilical to aveid an excessively fight fit
as well. Consequently, the margins should fit possively
ta allow for this potential micromovement,

Complete removal of all temporary cement and any
potential contaminants on the tooth surfaces is recom-
mended fo promote maximum adhesion. Since the toial-
eitch technique apparently neutralizes any eftect residual
eugenol may have on the seffing of resin cements,” sugenck
based temporary cements may be ulilized in these pro-
cedures. Prior to cementation, the teeth can be abraded
[Microetcher Il, Danville Engineering, San Raman, CA|
with aluminum particles to remove: residual temporary cement
and lo improve refention. Rubber dam isolation s highly
recommended during lotaleich and bonding procedures,

The removal of excess cement can be time consuming
and difficult, porticularly for inlays and onlays, This abjec
five can be achieved by waxing the margin region on
ihe nonbonded areas of the inlay /onlay resloration. Care
must be taken to prevent the wax from contacting the inter-
nal suface, as it will affect seating. Once the wax is placed
on the marginal area, the restoration is reseated on the
tooth to verify that it does not inhibit seafing. As the luting
procedures are completed as previously described, the
excess cement will flow up onto the wox. Once the cement
is set, the wax and any residual cement is easily removed
from the restoration. Thus, no adjustment of the restaro-
tion is necessary except for occlusion. Since excess cement
can be clearly visuolized in confrast 1o the wox and
removed prior to sefiing, minimal removal is necessary on
the tooth isell. In allceramic crown restorations with full-
porcelain occlusal surtaces, the authors have experienced
instances of fracture upon cementation. This can be pre-
sumably atfributed to a point load that was generated
by the patient biting on an orangewocd stick. Since this
could occur with full composite occlusal surfaces as well,
it may be advisable 1o make ar impression of the occlusal
suface of the restoration prior fo cementation. This puity
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impression is placed on the occlusal surface onto which
the orangewood sfick is positioned for the patient’s bite.
This will spread the biting force evenly over the acclusal
surface and minimize the potential for fracture.

Conclusion
Treaiment planning with any restorative material involves
the consideration of several importanl eriferia, nof the leas!
of which are the mechanical stresses it withstands in the
oral environmenl. Since these materials are subjected 1o
a mynod of chemical and physical forces intracrally,
fhe clinician must have a basic understanding of the struc-
tural elements of @ material and its inherent physical prop-
erlies in order fo more effectively predict its performance.
Pravious materials wilh Inadequate physical and chenr
ical properties have resulted in clinical failure rates that are
unacceplable. The development of secondgeneration
laboratory-processed composites has significantly improved
the physical and aesthetic properties of existing materials
due fo the heat ond pressure curing utilized in their fabsi-
cation. As a result of their enhanced physical properties
and eose of use, these materials appear to be ideally
suited for inlay and enlay applications. Several innove-
live applications of these materials have been presented
in this article, which has also discussed the considera-
fions of the use of these new composite malerials with

the use of fiber and metal reinforcement.
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