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LEARNING OBJECTIVES

describe the functions of
provisional restorations in fixed
prosthodontics

list resin-based materials
that can be used for provi-
sional restorations in fixed
prosthodontics

compare composite provisional
resins and acrylic resins used
for provisional restorations in
fixed prosthodontics
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ABSTRACT

Provisional restorations are vital to fixed prosthodontics
treatment, providing an important diagnostic function
while in place. In addition to protecting the prepared
teeth, provisionalization enables clinicians to refine bio-
logic and biomechanical issues before the final restoration
is fabricated. Adjustments can be made in the provisional
restoration to achieve both the clinician’s and patient’s
desired results. The fabrication of temporary restora-
tions requires that clinicians be proficient with a variety
of materials and techniques that can be used to make
well-adapted and functional provisionals. There are many
material choices available to temporize a single crown as
well as multi-unit fixed partial dentures, and the selec-
tion of provisional materials should be made based on a
case-by-case evaluation. This article provides a review of
polymeric resin provisional materials.
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nterim restorations, also referred to as provisional or

temporary restorations, are a critical component of

fixed prosthodontic treatment, both biologically and

biomechanically.! When treatment-planning to restore

atooth with a full-coverage crown restoration or onlay,

sequential steps must be followed to ensure a routine,
predictable final result—the successful try-in and cementation.
The same is true for multiple restorations in the same quadrant or
for fixed partial dentures (FPDs). Independent of the restorative
material, the final crown, onlay, or FPD is fabricated from either
all-ceramic, composite, porcelain-metal, or all-metal material,
and placement of the definitive restoration requires that the res-
toration have physiologic proximal contact and occlusion when
indicated. Achieving this result and ensuring minimal adjustment
of the laboratory-fabricated restoration during insertion requires
that a well-made, smooth, properly adapted, and correct-fitting
provisional restoration be placed and reused between appoint-
ments until the definitive restoration is cemented.

Temporary or provisional single-crown or FPD restorations
protect the underlying tooth preparation and pulp while the
definitive restoration is being fabricated by the laboratory. This
pulpal protection promotes pulpal healing after the trauma of
tooth preparation. Also, once cemented these restorations need
to provide thermal protection and seal the preparation protect-
ing the dentin from bacterial invasion.

Awell-adapted and contoured provisional crown contributes to
the return to health of any traumatized soft tissues during crown
preparation and impression-making by allowing the patient to
maintain his or her oral hygiene adjacent to the temporary crown
with brushing and flossing.” The provisional can also provide the
clinician with critical information by helping the clinician decide
whether or not there is adequate occlusal clearance and reduction
of the tooth preparation for the final restoration.? By measur-
ing the thickness of the provisional restoration using specialized
gauges, reduction and clearance can be evaluated. Polishability,
plaque retentiveness, and techniques for coating and smooth-
ing the surface all can affect periodontal health. To allow for the
maintenance of periodontal health, materials used for provisional
restorations need to be smooth and not plaque-retentive.>

DETERMINING VARIABLES

Temporary restorations are trial restorations
that help clinicians determine the desired
shape, size, contours, lengths, widths, occlusion,
and other variables during the fabrication of the
definitive restoration. In the case of anterior
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length, widths, shapes, and positioning of the teeth as well as
arch alignment before fabrication of the final porcelain-metal or
all-porcelain restoration. Adjustments can be made in the provi-
sional restoration to achieve the clinician’s and patient’s desired
results.® Anterior provisional restorations can also provide an
evaluation of the shape, size, and position of the anterior resto-
rations during speech. Adjustments can be made if needed. The
clinician can then make an impression of the adjusted provisional
to provide guidance to the dental laboratory when fabricating the
definitive restoration.

If more than one tooth is being restored, provisional crowns
provide important diagnostic information that help determine
the desired occlusal relationships, and in cases where the crowns
are being used to alter the occlusal vertical dimension, these pro-
visional restorations are a guide to the desired occlusal position.
The materials used for provisional restorations must be durable
enough to stay in place for the duration of time required to ac-
complish the necessary steps involved and until the return and
placement of the definitive restoration.

Provisional restorations must be fabricated such that they can
be easily removed without damaging the existing tooth prepara-
tion. Other important purposes for the provisional restoration
include the maintenance of the tooth preparation position both
occlusally and proximally.'” The provisional restoration should
be adjusted to duplicate the desired final occlusion and must have
proximal contact with adjacent teeth to avoid tooth movement
and shifting, which can adversely impact the placement of the
final restoration. If the tooth or teeth that have been prepared
shift after the impression is made, the restoration(s) returned by
the laboratory will likely require additional chair time to make the
necessary adjustment of proximal contacts and occlusal adjust-
ment during try-in before cementation. In some cases the move-
ment of the tooth preparation can change the path of insertion
for the final crown or FPD and may not allow complete seating of
the restoration during try-in. In the case of a multiple-unit FPD
with ametal framework, the restoration may need to be sectioned
for soldering, and if the FPD is all-ceramic it may require a new
impression and possibly a new fabrication of the restoration.

Patients must understand that if a provisional restoration is frac-
tured or dislodged it is imperative that they make an appointment
to return to the dentist as soon as possible to have the restoration
recemented, repaired, or replaced. Teeth can
shift within 24 hours after loss of the provisional
restoration. In extreme cases when teeth have
moved due to loss or fracture of the provisional
restoration, the practitioner might have to fab-
ricate acrylic resin copings and make a pick-up

For more information, read

esthetic restorations, the provisional crowns
can provide the clinician with guidance as an
esthetic trial to the color (shade), contours,
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impression so that the laboratory has the new
tooth preparation positions when prefabricating
the final restoration.'" In some cases involving
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Fig 1. Completed crown preparation for maxillary molar. Fig 2. Syringing
bis-acryl composite into PVS template. Fig 3. PVS template is re-
moved from mouth after 75 seconds with interim crown in template.
Fig 4. Completed interim restoration.

tooth movement, the tooth preparation might need to be orthodon-
tically repositioned or the teeth re-prepared. This leads to a signifi-
cant increase in chair time and may lead to patient dissatisfaction
due to additional procedures and office visits. For the tooth that
has shifted only a minor amount, the consequences may only be
an increase in chair time during the cementation appointment.

POLYMERIC RESIN PROVISIONAL MATERIALS

The fabrication of temporary restorations for a single-crown
requires that clinicians be proficient with a variety of materials
and techniques that can be used to make well-adapted and func-
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tional provisionals. There are many choices to temporize a single
crown, including prefabricated metal crowns, polycarbonate
crowns, celluloid crowns, composite resin crowns, acrylic resin
for custom provisionals, bis-acryl or bisphenol A diglycidylether
methacrylate (bis-GMA) automix composite resin materials, and
composite resin for custom fabrication.'?#%121% For multi-unit
FPDs the clinician’s choices include acrylic resins, bis-acryl, bis-
GMA, and rubberized-urethane automix composite materials or
laboratory-fabricated resin shells.

This article will review polymeric resin provisional materials,
which are the most commonly used materials for provisional
restoratives. Polymeric resins can be divided into two subclasses:
acrylicresin and composite resin. The same techniques have been
described when using either type of polymeric resin to fabricate
provisional restorations during prosthodontic treatment.

Acrylic Resin Provisional Materials

Acrylicresin provisional materials typically refer to two different
chemical materials: polymethylmethacrylate (PMMA) and poly-
ethylmetacrylate (PEMA). While there are other dental resins,
this article will focus on these two most commonly used acrylic
resins, which for many years have been the standard for fixed
prosthodontic provisional restorations. Also referred to as self-
curing, autopolymerizing, and cold cure," these resins have been
well accepted as restorative materials and have long been and
continue to be used for the fabrication of temporary restorations.

Typically, when fabricating a temporary restoration with acryl-
ic resin, a custom shell that will be relined with acrylic resin at
the time of tooth preparation and that mimics the final contours
and anatomy of the desired temporary restoration can be used.
Another technique is the use of a carrier matrix (template) for
the provisional restorative material that has been fabricated prior
to the tooth preparation appointment. The dental literature de-
scribes the use of warmed wax, premade acrylic shells, vacuum-
formed polypropylene matrices, and vinyl polysiloxane (VPS)
impressions for this carrier matrix.'#9*1 When evaluating matrix
types on surface roughness of resin, there was no universal matrix
that produced the smoothest surface for the resin.”

With acrylic resin, the fabrication of the provisional restoration
usually requires mixing a powder and liquid together to form a
paste that is placed in either a premade shell, a template, or car-
rier that is placed over the tooth preparation. When the acrylic
resin reaches a rubbery consistency, the carrier is removed with
the acrylic resin from the tooth preparation so that the resin can
achieve complete polymerization and hardening, It is usually dif-
ficult to time the setting and working stages of the polymerization
reaction of acrylics because of the inaccurate method of dispensing
and mixing the polymer powder and liquid monomer. Although
these materials are tooth-colored and relatively inexpensive they
are difficult to manipulate and have poor physical properties.®'®
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Powder-liquid acrylicresins are typically PMMA, but they can also
be PEMA. The clinician should know which resin is being used. The
clinician should bear in mind that these materials can be difficult
to handle because they are mixed as a powder to liquid. The consis-
tency from runny liquid to putty-like occurs over several minutes.

Other difficulties with acrylic resins include relatively high
polymerization shrinkage and the generation of significant heat
during polymerization. Care must be taken to avoid pulpal and
gingival damage, and to remove the acrylic resin before exces-
sive heat of polymerization occurs.*'*" As noted earlier, when
using these materials, to minimize shrinkage of the resin, the
provisional crown or FPD should be placed in a cup of room-
temperature water while in a rubbery state. Although hot water
will accelerate the setting of the resin, the hot water and the heat
of the polymerization of the resin will cause the resin to shrink
and distort at a greater rate than if the resin was setting in room-
temperature water.?’ At room temperature the water will equalize
the heat of polymerization of the acrylic resin.”*°

Otherissues with acrylic resins are that on rare occasions they
can cause allergic hypersensitivity,?** and they can also discharge
an unpleasant odor while setting.®'8202> These resins also have a
high coefficient of thermal expansion, low strength, low modulus
of elasticity, and poor abrasion resistance to wear.'®?° For the
short time period that these resins are designed to be used, they
are dimensionally stable and stain-resistant.®?**” However, if used
for extended periods of time these resins will show significant
wear in occlusal function, are susceptible to breakage, have poor
fit, and can discolor over time.?*°

Evidence has shown that the more complex the

strength and resistance to breakage can be attained through the use
of fiber reinforcement embedded in the provisional material 3233

Composite Resin Provisional Materials
Introduced in recent years, composite resin provisional materials
were developed to overcome some of the deficiencies of acrylic
resin for interim crown restorations. Composite resin materials
have improved physical properties and enable a more predictable,
easier fabrication of a provisional crown restoration,41>18:20.2528333¢
The chemistry of these provisional composite resins are either
bis-acryl, bis-GMA, or rubberized-urethane resins. They can be
light-cured, self-cured (autocured), or dual-cured. These provi-
sional materials are typically dispensed in a double-barrel tube
configuration where the catalyst and base pastes are mixed in
automixing tips. They are used in a similar manner to acrylic
resins. The provisional composite resin material is placed in a
matrix carrier, placed over the tooth preparations, removed, and
then trimmed, adjusted, and polished (Figure 1 through Figure 4).
The majority of automix provisional composite resins are bis-
acryl. Other provisional composite materials for single crowns are
manufactured as a preformed composite crown or as a composite
resin putty stick where the desired amount of composite resin
is cut from the putty stick for use in fabricating the provisional
restoration. Composite provisional materials typically have sig-
nificantly less shrinkage than acrylic resin due to the presence of
radiopaque glass fillers, which also improves the fit of the provi-
sional restoration to the tooth preparation.!>*3* Glass fillers also
improve the wear characteristics of the material.
When abis-acryl composite resin provisional

case, especially for multi-unit, multi-pontic clini-
cal situations that require long-term durability,
having the ability to reline marginal areas and re-
pair fractures is critical, and acrylicresin PMMA
provisional materials are generally selected for

L
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material was compared to PMMA, one study
concluded that the bis-acryl material was sig-
nificantly superior as a provisional restorative
material based upon physical properties.*> One
concern with resin-based restorative materials

materials at

such cases.®3%%! Also, for long-span FPDs fabri-
cated with acrylic resins, an increase in flexural

dentalaegis.com/go/cced36

is environmental damage due to dietary sol-
vents. Bis-acryl composites were more resistant

Fig 5. Crown preparations for implant abutment makxillary right central incisor and natural tooth left central incisor. Water-soluble lubricant is
painted on preparation surfaces as a release agent. Fig 6. PVS template removed after 90 seconds. The provisional rubberized-urethane resin
has a putty-like consistency and has remained in the template. Fig 7. Completed provisional restoration.
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to the problems of wear and color changes than other provisional
materials.?**¢ One drawback though is their brittle nature.'>#”

Bis-acryls have a paste-paste formulation, which undergoes a
three-stage polymerization reaction. The first phase transitions
from a free-flowing paste that adapts to the tooth preparation and
then becomes elastic within 60 to 75 seconds. The second phase,
which extends over the next 4 minutes, is a cross-linking polymer-
ization reaction that enables the polymer to reach a high compres-
sive strength. The final phase of polymerization allows the resin to
reach its final hardness within 5 minutes after initial mixing so that
the restoration can be adjusted and polished before cementation.

Asimilar setting reaction is seen with rubberized-urethane com-
posite provisional materials (Figure 5 through Figure 7). The change
in chemistry with the rubberized-urethane involves the insertion of
asynthetic rubber molecule into a diurethane dimethacrylate resin,
which improves the resin’s physical properties—an increased flexural
strength when compared to a traditional bis-acryl.*

It has been reported that the family of composite resins used
for provisional restorations have advantages over other resin-
based provisional materials.” Because they are a filled compos-
ite resin, they are harder and
more resistant to dietary sol-
vents and occlusal wear than terials usec
unfilled acrylic resin. Also, - Jals 1 t
these resins are easy to use
and set quickly, such that U 1 NPl
they can be removed from " plac
the mouth after 75 to 90 e dul
seconds with less chance to i
cause thermal damage to the
pulp. Being more flexible,
these resins simplify inser-
tion and removal, and their
lower modulus makes them
able to withstand occlusal
forces and breakage. They
feature minimal polymerization shrinkage and minimal heat of
polymerization, are radiopaque, and can be easily repaired with
aflowable composite resin.*>** Furthermore, they offer excellent
color stability and stain resistance, have little odor when mixed,
and require minimal polishing when used with a resin glaze.

Temporization material has also become available as a light-
cured composite-resin preformed crown for single-unit crown
temporization of posterior teeth. This material combines the ad-
vantages of composite-based temporization materials such as fit,
wear resistance, and esthetics, with the benefits of prefabricated
crowns, which include ease of use, no need for additional ma-
trix, and easy clean-up. A preformed, moldable composite-based

*References 2, 7,14, 15, 20, 28, 29, 32, 33, 36, 37, 40, 41
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crown can be fitted and adapted in less than 4 minutes and offers
an improvement in physical properties when compared to other
preformed provisional materials.'® In its uncured condition is
handles like putty that can be easily molded and reshaped using
traditional composite instruments. Its moldable state offers ease
of adaptation to the buccal, lingual, and interproximal margins
and can attain proximal and occlusal contacts before light-curing.
It can be polished similar to any composite resin, or a paint-on
liquid polish can be used to acquire a smooth, shiny surface.

CONCLUSION

Provisional or interim restorations are an important element of
fixed prosthodontic treatment both biologically and biomechani-
cally,! providing an important diagnostic function while in place
and playing a critical role in evaluating the physiologic position
of the final restoration. In the esthetic zone they are important
in evaluating the esthetics for the definitive restoration. The pro-
visional restoration can be viewed as a blueprint for the design
of the definitive prosthesis.!

There are many choices of materials for use as interim restora-

I tions, and clinicians should make their selection based upon the

clinical needs for each patient. As part of these considerations
clinicians must have an understanding of the material’s physical
properties, handling characteristics, and durability needed for
the restoration, as well as the patient’s response to the appear-
ance of the interim restoration. The cost of the material is also
a consideration. No single material meets all the requirements
for provisional restorations. Moreover, the classification of any
provisional restorative material does not ensure clinical success
based upon general physical properties. Selection of provisional
materials should be based on a case-by-case evaluation for any
given patient. Perhaps as equally as important is the clinician’s
mastery of techniques for handling and using multiple materials
to achieve effective physiologic provisional restorations.

Based upon the evidence, it appears that bis-acryl and bis-
GMA materials are in most cases appropriate for single-unit
restorations and less complex three- or four-unit FPDs. For
more complex cases, especially multi-unit, multi-pontic clinical
situations that require long-term durability and involve relin-
ing marginal areas and repairing fractures, the use of PMMA
provisional materials are generally better suited.**
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the Importance of Space Maintenance
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1. A commonly utilized method of harizontal regeneration is
the use of intraoral autogenous block.grafts, which are
harvested from the patient’s:

A. ramus.
B. symphisis.
C. iliac crest.
D. AorB

2. The perforation of cortical bone has been proven to do whatto
bone regeneration?
A. deter it
B. eliminate it
C. enhance it
D. have no effect on it

3. What leads clinicians to search for alternative méthods for
ridge augmentation?
A. the resorption of block grafts
B. the expense associated with auxiliary’materials necessary to
minimize resorption
C. the morbidity associated with/onor sites
D. all of the above

4. Perhaps the greatest shgrtcoming of titanium mesh is:
A. its inability to proyfde space maintenance.
B. the elimination &f a secondary donor site.
C. the necessity/of its removal.
D. its need faf manipulation and fixation.

5. The use¢/0f synthetic polymers serving as tissue-exclusionary
barrjérs in periodontal therapy:
A/ is time-tested and clinically proven.

is not clinically proven.

is unreliable.

has not been reported on.

Oow

Basic biologic elefments required for skeletal tissue
regeneration ipclude:

A. host trabécular bone.

B. growiH and differentiation factors.

C. exf¥acellular matrix scaffolds.

D.Band C

Particulate grafts can be:
A. autogenous.

B. allogeneic.

C. xenogenic.

D. all of the above

The demineralization of bone allograft has the potential for
what,eaning that the acid-demineralization process exposes
mineral-bQund growth factors?

A. osteoconductivity

B. osteogenici

C. osteoinductivit

D. none of the above

Significant ridge dimensionalNpreservation and gains were dem-
onstrated when a therapeutic dose of rhBMP-2 delivered on what
was used in anterior extraction sites with buccal wall deficiencies?
A. hydroxyapatite

B. an absorbable collagen sponge

C. tricalcium phosphate

D. autogenous bone particles

Under the appropriate circumstances, utilization of a ressgbable
mesh may facilitate:

A. flapless, computer-guided implant surgery.

B. a second, invasive surgery.

C. osteoinductivity.

D. AandB

adli issi izzesis: T AN)A @0 E‘o 2
The deadline for submission of quizzes is 36 months after the date "\D)’_\ ‘ R P
of publication. Participants must attain a score of 70% on each CONTINUING EDUCATION RECOGNITION PROGRAY
quiz to receive credit. Participants receiving a failing grade on any AEGIS Publications, LLC, is an ADA CERP Recognized Provider.
. " . . L ADA CERP is a service of the American Dental Association to
exam will be notified and permitted to take one re-examination. assist dental professionals in identifying quality providers of Academ .
General Dentistry Pproved PACE Program Provider
Participants will receive an annual report documenting their ac- continuing dental education. ADA CERP does not approve or o " FAGD/MAGD. Credit Approval does
“ P “ < P g “ endorse individual courses or instructors, nor does it imply —_— N ¥ PP!

cumulated credits, and are urged to contact their own state registry acceptance of credit hours by boards of dentistry. Concerns or PACE not imply acceptance by a state or

. i complaints about a CE provider may be directed to the provider program Approval for provincial board of dentistry or AGD
boards for special CE requirements. or to ADA CERP at www.ada.org/cerp. A ____ endorsement. (7/18/1990 to 12/31/2012)

COMPENDIUM November/December 2011

Volume 32, Number 9


jfloyd
Line

jfloyd
Line

jfloyd
Line


