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teeth—one that does not require a treatment 
time that can be lengthy and a challenging pe-
riod of provisionalization. In addition, treat-
ment to retain a tooth usually costs less than 
implant therapy, which can be advantageous 
to patients during these challenging times. 
Ultimately, the diagnostic and restorative 
skills of the dentist are paramount to achiev-
ing long-term success, whichever mode of 
treatment is selected.

Advancements in the endodontic armamen-
tarium have facilitated the trend toward more 
conservative, less invasive root canal proto-
cols. Conservation of tooth structure has been 
shown to increase fracture resistance.2 As a 
result. access openings and flaring have been 
downsized, leaving narrow canal spaces. Most 
root canal treatments require an indirect res-
toration, and many also require an endodontic 
post to provide adequate retention of the core.

M ore than 25 mil-
lion endodontic 
procedures are 
performed every 
year in the United 
States.1 Even with 
the availability of 

successful implant restorative alternatives, 
many patients prefer a minimally invasive 
approach that allows them to keep their own 

ABSTRACT
As endodontic treatment has become more conservative along with the rest of dentistry, 
post and core techniques have evolved beyond the indirect placement of cast metal posts 
to the direct placement of fiber reinforced composite ones. Fiber-reinforced composite 
posts are being increasingly used because, among other reasons, they offer an elastic 
modulus similar to dentin, noncatastrophic failure modes, better esthetics, reversibility, 
and improved biocompatibility. Although ideal endodontic shaping creates gently ta-
pered, narrow, and symmetrically round canals, a significant percentage of canals do not 
exhibit these characteristics. This article examines the progression of endodontic posts 
from earlier cast metal versions to more modern fiber-reinforced options, highlighting 
their advantages in different situations involving nonstandard canal spaces and briefly 
discussing the techniques used to place them that provide advantages such as improved 
strength and fracture resistance.

• Briefly describe how the trend 
toward conservation of tooth 
structure has affected root canal 
protocols and endodontic post 
and core techniques.

• Discuss the indirect and direct 
placement of traditional cast 
metal posts, including the 
concerns associated with their 
use.

• Discuss the development and 
benefits of fiber-reinforced 
composite posts, including 
parallel, tapered, double-
tapered, oval-shaped, accessory, 
and post-sleeve options.

• Identify some of the techniques 
used to fabricate and place fiber 
posts that increase fracture 
resistance and longevity, 
including composite relining, fiber 
augmentation, and custom milling.
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Indirect Cast Metal Posts
The use of custom cast metal posts (Figure 
1), which were once considered the “gold 
standard,” has greatly diminished in North 
America due to the additional time, expense, 
and loss of tooth structure associated with 
their fabrication and placement. In the 
past, many cast metal posts were cemented 
rather than bonded and thus have a higher 
likelihood of coming loose with the crown 
attached to the post and core (Figure 2).

Direct Prefabricated Metal Posts
Today, most post and core restorative treat-
ments employ a prefabricated post made 
from either metal or fiber. Although the trend 
has been toward the use of fiber posts, early in 
the transition from indirect to direct post and 
core protocols, metal posts were primarily 
used. Prefabricated metal posts are available 
in two basic shapes: parallel and tapered. In 
addition to being highly radiopaque, metal 
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to failures. Tapered fiber posts offer a signifi-
cant advantage because they better reflect the 
overall shape and anatomy of the prepared 
root canal, and they do not transfer as much 
destructive force to the apex of the tooth due 
to their ability to better flex and absorb pun-
ishing energy. Long-term clinical studies have 
shown excellent overall clinical success rates 
with fiber-reinforced composite posts.9-11

Anatomical Double-Tapered Fiber Posts
A post that is tapered over its entire length 
is preferred over one that is only tapered at 
the apical tip because it will leave less space 
to fill in at the coronal aspect. However, 
double-tapered posts have been designed 
to more accurately mimic the shape of the 
typical root canal. These double-tapered 
posts, which have two separate tapers in 
the apical and middle sections, offer an ana-
tomical improvement12 and are available in 
several sizes with specific instruments to 
better adapt the root canal to accommodate 
them while reducing the amount of dentin 
that is removed.

posts are extremely rigid, possessing a high 
modulus of elasticity of 100 GPa to 200 GPa, 
and transfer more stress from the coronal as-
pect to the thinner apical segment.3 Because 
of the “wedge effect,” tapered metal posts can 
be more threatening to the remaining tooth 
structure. This was especially true with the 
early threaded posts, which readily came loose 
(Figure 3) or resulted in a fractured root.

When compared with tapered posts, paral-
lel metal posts fit well in the apical section of 
an endodontically treated tooth, but not in 
the coronal aspects of the canal. The only way 
to improve their fit is to remove additional 
deep internal dentin with a parallel drill.4 
However, this removal of valuable tooth 
structure weakens the tooth. The ledge that is 
created at the end of the preparation predis-
poses the tooth to stress points, cracks, and 
fracture at that juncture (Figure 4). Metal 
posts are less effective than fiber posts at 
stabilizing the post and core structure in the 
absence of ferrule, which is evidenced by the 
development of more interfacial defects with 
either composite or dentin.5

FIG. 1

(1.) A custom cast gold post. (2.) Example of a loose cast metal post that is still attached to the crown. (3.) Radiograph of a loose screw-style 
metal post. (4.) Radiograph of a root fracture that occurred at the end of a parallel metal post. (5.) Prepared tooth with an oval shaped access 
before and after insertion of an oval-shaped post. (6.) Occlusal and buccal views showing placement of accessory posts and occlusal view of 
the completed buildup. 
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Direct Prefabricated Fiber Posts
Fiber-reinforced composite posts are be-
ing increasingly used and offer an elastic 
modulus similar to dentin, noncatastrophic 
failure modes,6 better esthetics, reversibil-
ity,7 and improved biocompatibility due to 
their noncorrosive nature. In addition, the 
trend toward all-ceramic crowns necessitates 
the use of tooth-colored posts and cores so 
they do not show through and result in gray 
discoloration. Prefabricated fiber posts are 
usually bonded rather than luted with con-
ventional cement, and they are available in 
a wide variety of shapes, sizes, and designs. 
Although ideal endodontic shaping creates 
gently tapered, narrow, and symmetrically 
round canals, a significant percentage of ca-
nals do not exhibit these characteristics.8 As 
a result, fiber posts have been developed to 
effectively treat oval-shaped, over-flared, and 

“c-shaped” configurations.
Fiber posts are offered in both parallel and 

tapered shapes. Just like parallel metal posts, 
parallel fiber posts require apical tooth removal, 
which creates a ledge in the canal that can lead 
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Oval-Shaped Fiber Posts
For oval-shaped canals, posts with an oval-
shaped coronal two-thirds and a tapered, 
round apical one-third have been introduced. 
The oval-shaped section reduces the amount 
of coronal space that needs to be filled in and 
increases the flexural strength of the post in 
that region (Figure 5). These posts are useful 
adjuncts, providing better adaptation13 and 
increased fracture resistance.14 Similar to 
other available systems, oval-shaped post sys-
tems require separate, specific instruments 
to accommodate and fit the various sizes.

Accessory Fiber Posts
Also referred to in the literature as auxiliary 
posts, accessory posts are thin fiber tendrils or, 
in essence, “mini” fiber posts (eg, Fibercone®, 
RTD Dental; Reforpin®, Angelus; UniCore®, 
Ultradent). They are designed to be used 
alongside a master post to displace the cement 
with a precured, factory-made composite ma-
terial. Similar to auxiliary gutta percha cones, 
they can be inserted into the cement as needed 
(Figure 6). Studies show that accessory fiber 
posts minimize cement thickness,15 reduce 
stress on internal surfaces,16 and increase the 
tooth’s resistance to fracture.17 This is a ver-
satile and effective technique, but it requires 
the ability to conscientiously and rapidly place 
posts and adds to the cost of the restoration.

Adjustable Post-Sleeve
An adjustable post and sleeve system has been 
recently introduced comprised of a single-size 

fit of a prefabricated fiber post have been in 
the literature since the mid-1990s (Figure 8). 
Placing fibers oriented with the long axis of 
the fibers in the post has been shown to im-
prove failure modes and fracture resistance.19 
This direct/indirect process is effective; how-
ever, it can be technique-sensitive, and the 
fibers are not radiopaque.

CAD/CAM Fiber-Reinforced 
Composite Post/Cores
Several companies (eg, Angelus, Bioloren, Itena, 
RTD Dental, Shofu) offer fiber-reinforced com-
posite in blocks and/or discs that facilitate the 
milling of a “custom fit” one-piece post/core. 
Some of these are made from unidirectional 
fibers, and others are made from multidirec-
tional ones. Ceramic blocks are also available 
for this technique. Generally, the flared canal is 
prepared to eliminate any potential undercuts 
in the same manner as for a cast post or a relined 
post. The preparation, or a model analog of it, 
is scanned to create an STL file that is sent to 
the milling machine for fabrication (Figure 9). 
Although this technique has only recently been 
introduced, early in-vitro results are promising, 
especially regarding low cement film thickness 
and higher flexural properties.20-21

Conclusion
Conservation of natural tooth structure has 
become the standard of care in all aspects of 
dentistry, including the preparation of root 
canals and their access openings. As root 
canal preparations have become narrower, 
so too have the sizes of fiber posts. This can 
create challenges when restoring flared or 
unusually shaped canals. It is important 
to fill the coronal areas that are in contact 
with the post with a strong structural ma-
terial. Excess cement (resin or otherwise) 
may not have enough filler or cross-linking 
to provide adequate strength in a mass of 
this size. Resin cements perform well in low 
film thicknesses of less than 100 µm, but a 
post swimming in a sea of cement should be 
avoided. Displacing cement with a biocom-
patible and mechanically compatible mate-
rial with superior properties is the goal to 
improve the overall fracture resistance and 
survival rate of the restoration.  

Queries regarding this course may be sub-
mitted to authorqueries@aegiscomm.com
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(7.) Try-in, seat/buildup, and completed views of prefabricated post-sleeve system.. (8.) Try-in 
of a post followed by placement using fiber augmentation. (9.) Example of a single-piece post 
and core milled from a block using a CAD/CAM process.

FIG. 7

FIG. 8 FIG. 9

post and a tapered sleeve of the same material. 
The sleeve can be utilized, when necessary, to 
customize the post in cases involving flared 
or overprepared canals. After the post is in-
serted, the sleeve slides down onto it and into 
the flared canal to whatever depth is required 
for the best fit (Figure 7). The sleeve signifi-
cantly reduces the volume of cement required 
to fill the coronal area of the pulp chamber and 
is much stronger than many resins that have 
been previously used for this purpose.

Relined Fiber Posts
Fiber posts have been developed that can be 
used a direct/indirect technique. In this tech-
nique, after the post is tried into the canal, it is 
removed, and a light-cure composite is placed 
around it to fill in the voids inside the tooth. 
Once reseated in the canal, the composite is 
preliminarily light cured, removed, and then 
further cured extraorally to ensure optimal 
polymerization. The result is a strong core 
mass, which has been shown to help save 
remaining tooth structure.15 As with the tra-
ditional custom cast post technique, relined 
fiber posts require that all undercuts be elimi-
nated in order to ensure a clear path of inser-
tion. This method has been shown to improve 
fracture resistance of the restored root.18

Fiber-Augmented Posts
Techniques involving the use of “bundled” fi-
bers (eg, Interlig®, Angelus; Quartz Splint®, 
RTD Dental; Ribbond®, Ribbond) to fab-
ricate a customized post or to improve the 
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  How many endodontic procedures are performed every 
year in the United States?

 A. More than 25 million
 B. More than 30 million
 C. More than 40 million
 D. More than 50 million

   Conservation of tooth structure has been shown to:

 A. decrease fracture resistance.
 B. increase fracture resistance.
 C. have no effect on fracture resistance.
 D. eliminate the need for posts.

  Metal posts are extremely rigid, possessing a high modulus 
of elasticity of:

 A. 10 GPa to 20 GPa
 B. 50 GPa to 100 GPa
 C. 50 GPa to 150 GPa
 D. 100 GPa to 200 GPa

  Metal posts are less effective than fiber posts at stabilizing 
the post and core structure in the absence of what?

 A. Traditional cement
 B. Apical preparation
 C. Ferrule
 D. None of the above

  Fiber-reinforced composite posts are being increasingly 
used and offer:

 A. an elastic modulus similar to dentin.
 B. noncatastrophic failure modes.
 C. improved biocompatibility.
 D. All of the above

  What type of fiber posts require apical tooth removal, 
which creates a ledge in the canal that can lead to failures?

 A. Tapered fiber posts
 B. Double-tapered fiber posts
 C. Parallel fiber posts
 D. All of the above

  Studies show that accessory fiber posts:

 A. minimize cement thickness.
 B. reduce stress on internal surfaces.
 C. increase the tooth’s resistance to fracture.
 D. All of the above

  As with the traditional custom cast post technique, what 
requires that all undercuts are eliminated in order to ensure 
a clear path of insertion?

 A. Oval-shaped posts
 B. Relined fiber posts
 C. Accessory posts
 D. None of the above

  Placing fibers oriented in what manner has been shown to 
improve failure modes and fracture resistance?

 A. With the long axis of the fibers in the post
 B. With the short axis of the fibers in the post
 C. With both axes of the fibers in the post
 D. None of the above

  Resin cements perform well in low film thicknesses of:

 A. less than 100 µm
 B. less than 150 µm
 C. less than 200 µm
 D. less than 250 µm
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