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ehabilitating the roots of teeth fo refain restorations

has been described in the literature for over 250
years." During this evolution, the reconstruction of
endodontically freated teeth has presented restorative
and aesthetic challenges for the technician and clini-
cian. The failure of these postretained crowns has been
documented in several clinical studies.”* Many of these

studies indicate that the failure rate of

® Maximum post refention and core stability

® Inherent antirofation of the postand-core com-
plex by placement of a 2-mm ferrule around
the circumference of the preparation on
sound tooth structure

® Minimal removal of tooth structure

® Morphological infraradicular adaptation

e Opfimal cesthetics

restorations on pulpless teeth with post
and cores is higher than that for resfora-
tions of vital teeth.** Several main
causes of failure of postrefained restora-
tions have been identified. These
include recurrent caries, endodontic
failure, periodontal disease, post dis-
lodgement, cement failure, post-core
separation, crown-core separation, loss
of post retention, core fracture, loss

of crown retention, post distortion, post

fracture, tooth fracture, and root frac-
ture. Also, corrosion of metallic posts
has been proposed as a cause of root

fracture (Figure 1).¢

Design Considerations

Clinical failures and new discoveries provide answers fo
the technician and clinician that enable each to move
forward from the views of the past. Thus, these failures
have yielded design principles that should be considered
when selecting and using any postand-core system for

a specific clinical situation, including:

® Inherent resistance fo catasrophic

root failure

Lack Of corrosiveness

Posts with a similar modulus of

elasticity as root dentin fo dis-
fribute applied forces evenly

along the length of the post

® Resforafive materials with flex-
ural and tensile strength char-
acteristics similar to roof structure

® A system with uninferrupted bond-
ing at all inferfaces resulting in
increased resistance to fatigue
and fracture, enhanced retention,
and a reduction in microleakage
and bacterial infiliration.”!?

At present, an increased demand for clinically
convenient post-and-core systems fo replace lost tooth
structure has provided the clinician with a plethora of
simplified “one-visit" post-and-core restorative options.®
In view of the previous design considerations, it is under-
standable that clinicians have uncertainties regarding

selection of restorative materials and techniques to
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Figure 1. Failure of a post-retain system from dislodgment.

achieve optimal results for postand-core build-up
procedures.”” Although the quest for the ideal mater-
ial to resfore lost tooth structure continues to be a focus
of modern dental research,'” many post-and-core
techniques are available for a variety of clinical
procedures and each clinical situation should be eval-
uvated on an individual basis.” The direct fiber-rein-
forced composite resin post-and-core system provides
one alfernative solution for the reconstruction of the post-

endodontic channel.

Direct Fiber-Reinforced Post-and-Core System
The direct fiberreinforced composite resin postand-core
system offers several advantages: no laboratory fees,
a one-appointment fechnique, no corrosion, negligible
root fracture, a traumatic retrievability, increased reten-
fion resulting from microrefentive bonding surfaces, con-
servation of tooth structure, biomechanical properties
similar to the host dental fissue and no negative effect
on aesthetics. Disadvantages of the fechnique include
technique sensitivity, the need for a careful adhesive
profocol, and the need to maintain an inventory of
the reinforcement materials.

There are two methods for the fabrication of the
direct fiberreinforced resin post system: one uses a poly-
ethylene woven reinforcement fiber and the other a pre-
fabricated fiberreinforced composite post. Prefabricated
fiberreinforced resin posts flex with the tooth structure,
are easy to remove if refreatment is required and have

no negative effects on aesthetics. The adaptation of the
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Figure 2. The completed post and core with an ideal
coronal preparation dimension.

prefabricated post to the canal wall is important for
refention, however, and in some cases, the canal must
be enlarged fo fit the configuration of the selected post,
thus requiring removal of more tooth structure fo achieve
optimal adaptation. Therefore, these prefabricated posts
have optimal adaptation and function in teeth with small
circular canals. The prefabricated system is con-
fraindicated in root canals with irregularly shaped flared
canals because of the improper adaptation and the
required thickness of the resin cement.

The direct fiberreinforced resin post-and-core
system includes four components: the post material, an
adhesive bonding agent, luting agent, and the core
buildup. The first component of the fiberreinforced
post-and-core system is the post material, which uses
either a bondable reinforcement fiber [ie, Ribbond,
Seatile, WA; Construct, Kerr/Sybron, Orange, CA),
or a prefabricated fiber-reinforced composite post (eg,
Astheti-Plus, D.T. Light-Post, Bisco, Schaumburg, IL;
ParaPost Fiber White, Coltene Whaledent, Cuyahoga
Falls, OH; FRC Postec, Ivoclar Vivadent, Amherst, NY)
that is classified according to its geometry (shape
and configuration). These reinforcement materials
enhance the mechanical properties of the footh-
restorative  complex by increasing flexural and
tensile strengths.’”® The second component of the
system is a fourth-generation bonding agent [eg,
OptiBond, Kerr/Sybron, Orange, CA; All-Bond 2,
Bisco, Schaumburg, IL) that reduces the undesirable

confraction gap at the dentin-resin interface and thus
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Figure 3. The completed post and core after placement of
dual-cure core buildup material.

may reduce or eliminate microleakage and bacterial
infilration at the coronal end of the root.’ The third
component, a dualcure hybrid composite luting
agent [eg, Variolink I, Ivoclar Vivadent, Amherst, NY;
Nexus I, Kerr/Sybron, Orange, CA; Duolink, Bisco,
Schaumburg, L) has a physical and, potentially, a
chemical interaction with the post material and the
dentin that enhances the adhesive interfacial con-
finuity. The use of a resin luting cement to line and
strengthen the canal walls actually reinforces the
root and supports the tooth-restorative complex.'”
The final component is a dual-cure hybrid composite
core buildup (eg, Bis-Core, Bisco, Schaumburg, IL;
CoreRestore 2, Kerr/Sybron, Orange, CA; LuxaCore
Dual, Zenith/DMG, Englewood, NJ) and when utiliz-
ing all-ceramic or composite restorations the selection
of a tooth-colored restorative material for the substrate
can significantly influence the final cesthetic result.
Furthermore, when considering the core buildup, the
placement of @ 2-mm circumferential coronal tooth “col-
lar” provides a mechanical resistance for the endodon-

tically restored tooth complex (Figures 2 through 4).'®

Conclusion

The modern fechnician and clinician have many of the
same challenges and uncertainties about selection of
restorative materials and techniques as their colleagues
of the past. Integrating the knowledge of the past with
new resforative materials and accompanying fechniques

should be used to complement our existing reperfoires.

Figure 4. The radiopaque fiber-reinforced composite post
provides an adhesive integration at all the interfaces.

References

1. Smith CT, Schuman NJ, Wasson W. Biomechanical criteria for
evaluating prefabricated post-and-core systems: A guide for
the restorative dentist. Quint Int 1998;29:305-312.

2 Roberts DH. The failure of retainers in bridge prostheses. Br Dent
11970;128:117-24.

3. Sorenson JA, Martinoff JT. Intracoronral reinforcement and coro-
nal coverage: A study of endodontically treated teeth. | Prosthet

Dent 1984; 51:780-784.

4. Purton DG, Payne JA. Comparison of carbon fiber and stainless
steel root canal posts. Quint Int 1996,27:93-97.

5. Asmussen E, Peutzfeldt A, Heitmann T. Stiffness, elastic limit, and
strength of newer types of endodontic posts. ] Dent 1999;
27:275278.

6. Zuckerman CR. Practical considerations and technical proce-
dures for post- refained resforations. ] Prosthet Dent 1996;75:
135-139.

7. Sorenson JA, Martinoff JT. Intracororral reinforcement and coro-
nal coverage: A study of endodontically treated teeth. | Prosthet
Dent 1984;51:780-784.

8. Sidoli GE, King PA, Seichell D). An in vitro evaluation of a car-
bon fiberbased post and core system. ] Prosthet Dent 1997;
78:59.

Q. Freedman G. Bonded post endodontic rehabilitation. Dent Today
1996,50:52-53.

10. Hunt PR, Gogarnoiu D. Evolution of post and core systems. |
Esthet Dent 1996;8:74-83.

11. Combe EC, Shaglouf AMS, Waitts DC, Wilson NHF. Mechanical
properties of direct core build-up materials. Dent Mater
1999;15:158-165.

12.  Adair P}, Grossman DG. The castable ceramic crown. Int] Perio

Rest Dent 1984;4:33-45.

13. Coleman A, Urquiola J. An injectfion technique for generating
direct resin post and core patterns. Quint Int 1996;27:
749-752.

14. Rosenstiel SF, land MF, Fujimoto J. Confemporary Fixed
Prosthodontics. 2nd ed. St. Louis, MI: Mosby 1995:238-267.

15. Miller M. Composite reinforcement fibers - The rafings. In Reality
2000. 14th ed. Houston, TX: Reality Publishing; 2000:
121-124.

16. Freedman G. The carbon fibre post: Metal free, postendodon-
tic rehabilitation. Oral Health 1996;86:23-30.

17. LuiJL. A technique to reinforce weakened roots with post canals.
Endod Dent Traumatol 1987;3:310-314.

18.  Hemming KW, King PA, Setchell D). Resistance fo torsional forces
of various post and core designs. J Prosthet Dent 1991;
66:325-329.

PPAD C



