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ABSTRACT
Prior to the development of adhesive dentistry, posts were routinely utilized in the he purpose of placing a
restoration of endodontically treated teeth to facilitate the mechanical retention of post into an endodontically

treated tooth is to retain the
core when insufficient coro-
nal tooth structure remains.!
Prior to the development of
has been shown to be associated with a multitude of risks, including but not limited adhesive dentistry, cores re-
to bacterial leakage, root fractures and perforations, and loosening over time. With lied on mechanical retention alone, which
made posts more of a necessity in many cases.
However, because core material can now be
bonded to the remaining coronal tooth struc-

core buildups. Many long-term studies on teeth restored with bonded cores have
demonstrated that posts do not improve restorative outcomes except in teeth with

limited to no remaining coronal tooth structure. In addition, the placement of posts

a multitude of adhesive and restorative options at their disposal, clinicians should

exercise careful case selection when considering post placement. This article examines

the indications and contraindications for post placement in endodontically treated ture as well as to the floor of the pulp chamber
teeth, the risks associated with post placement, post selection criteria, and evidence- for chemical retention, the mechanical re-
based protocols for placement. tention provided by posts is often unneces-

sary. As aresult, clinicians should use careful
case selection criteria when considering post
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(1. THROUGH 3.) A radiograph of a root fracture associated with a threaded post, cone-beam computed tomography views of a perforation as-
sociated with a post, and a radiograph demonstrating evidence of apical leakage associated with posts, respectively.

placement in endodontically treated teeth.
One argument that some restorative cli-
nicians make is that despite the ability to
bond core materials, posts are still needed
to improve outcomes. Although posts are
indicated in the restoration of some end-
odontically treated teeth, many studies in
the literature demonstrate that they do not
improve clinical outcomes in most cases. A
study comparing cast posts and cores, pre-
fabricated metal posts with resin composite
cores, and composite cores without posts
showed that the type of restoration had no
influence on clinical outcomes.? In another
study that evaluated 6,000 patient records,
post placement did not significantly improve
the clinical success rate of any tooth restored
after endodontic treatment.® The teeth re-
stored with posts that were examined in the
study demonstrated no increase in resistance
to fracture or crown dislodgement.? In ad-
dition, some authors have found that teeth
restored without posts demonstrated higher
survival rates than teeth in which posts were
placed.* Regarding the evidence supporting
post placement, one study indicated a posi-
tive impact on prognosis for the restoration
of endodontically treated premolars.® In light
of all of the available research, clinicians
should only elect to utilize posts in restora-
tions for specific clinical reasons rather than
placing them based on the general perception
that they have a positive impact on outcomes.

Remaining Tooth Structure

Given its role in core retention, clinicians
should always consider the remaining tooth
structure when deciding whether or not to
place a post. Specifically, clinicians should
consider the number of remaining coronal
walls. Studies indicate that post placement

“The remaining thickness
of the root dentin after
endodontic and post
placement procedures
is the factor most highly
correlated with future
resistance against root

fractures.”

may improve the prognosis of teeth that

have 0 to 2 remaining coronal walls.®” The

preservation of at least one coronal wall

significantly reduces the risk of restorative

failure, and the complete absence of coronal

walls increases the risk of failure in teeth re-
stored with or without posts.” Furthermore,
the presence of 1.5 mm to 2.0 mm of ferrule

has been shown to significantly improve the

fracture resistance of endodontically treated

teeth.® When a tooth can be prepared with

adequate ferrule, the restorative protocol,
including post placement, has less of an

impact on the clinical outcome.® All things

considered, the preservation of coronal tooth

structure is one of the most important fac-
tors in a tooth’s prognosis, regardless of the

restorative procedure completed.>>°

Risk Management
Clinicians should also consider the risks in-
volved when electing to pursue a treatment
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modality and communicate these risks to
patients during the informed consent pro-
cess. Like all other dental procedures, post
placement is associated with risk. One long-
term study found that teeth restored with
posts demonstrated a 10% overall incidence
of clinical complications.” One of the more
common complications associated with posts
isloosening.’ The high incidence of post loos-
ening can likely be attributed to the fact that
radicular dentin is a poor bonding substrate
for the adhesives used to cement posts.'”
The preparation of the post space creates a
smear layer in the canal space that may not
be completely removed with etching proce-
dures.' In addition, the presence of moisture
in the canal space, the limited ability of light
to penetrate and polymerize the adhesives,
and microleakage over time are all factors
that interfere with the adhesive interface.'”
Other common risks associated with post
placement include the occurrence of root
fracture, perforation, and apical leakage as
well as the development of caries (Figure 1
through Figure 3).? How the post space is pre-
pared significantly affects the ability of the
root canal filling material to create a seal."
Apical leakage increases in correlation with
the amount of gutta percha removed from an
endodontically treated tooth, increasing the
risk of reinfection.” The risks of fracture and
perforation must also be seriously consid-
ered. After the performance of endodontic
treatment alone, furcation-side dentin thick-
ness in the distal roots of mandibular molars
hasbeen shown to be less than 1 mm in more
than 80% of teeth.!? After preparation of the
post space, the remaining dentin thickness in
the buccal roots of premolars has been shown
to be often less than 1 mm."® The remaining
thickness of the root dentin after endodontic



and post placement procedures is the factor
most highly correlated with future resistance
againstroot fractures.” These anatomic stud-
ies underscore the need for judicious prepa-
ration, and the risks of post placement un-
derscore the need for careful case selection.

Post Selection Criteria

In cases in which restorative factors dictate

the necessity of post placement, clinicians

should thoughtfully consider the design of
the post selected. The width of a post should

not exceed more than one third of the width

oftherootin whichitis placed, and the length

of a post should either equal the length of
the clinical crown or measure two thirds the

length of the root, whichever is longer.™* To

maintain the apical seal, the preparation of
the post space should not result in there be-
ingless than 5 mm of remaining gutta percha
(See Characteristics of the Ideal Post)."

The shape of a post should be retentive yet
induce as little stress to the root structure
as possible. When compared with tapered
posts, parallel posts have been found to pro-
duce better outcomes overall because they
provide retention while resulting in fewer
root fractures.” With that being said, tapered
posts may be advantageous in teeth with nar-
row canals, such as maxillary premolars, be-
cause the tapered shape can prevent the need
for the excessive removal of tooth structure
during post space preparation. The surface
of a post must also be considered. Although
threaded posts are available, smooth posts
should be utilized because threads have been
shown to induce more stress and are associ-
ated with fracture.””

The material used to fabricate a post
should be considered as well. Both cast and
prefabricated options are available, but there
is no consensus regarding the effect of cast
versus prefabricated posts on survival rates,
and different studies have found opposing re-
sults.>'® The most common materials used in
posts are metal and fiber. Both materials have
been associated with similar survival rates."”
In teeth with no remaining coronal walls or
an absence of ferrule, posts with higher val-
ues of elastic modulus, such as fiber posts,
have been shown to result in better clinical
outcomes when compared with metal posts.'
However, in teeth with at least one remain-
ing coronal wall, restorations with fiber and
metal posts demonstrated similar survival
rates.’® The choice of which material to use

(4.AND 5.) Radiographs of teeth treated with prefabricated and custom cast posts, respec-
tively. (6. AND 7.) Pretreatment and posttreatment radiographs of an endodontically treated
anterior tooth with minimal remaining coronal tooth structure that benefited from a post, a
core, and full-coverage restorative care.

should be based on the specific case and pa-
tient factors (Figure 4 and Figure 5).

Evidence-Based Placement

When post placement is indicated, the risks

of placement can be mitigated by carefully

following evidence-based protocols. Ideally,
the post space should be created at the time of
obturation because some literature indicates

that post spaces created immediately after

obturation result in less apical leakage than

those created 1 week later.”?° If the removal

of gutta percha is necessary, it should be ac-
complished with heated instruments or me-
chanical reamers.” The removal of gutta per-
cha with chemical solvents has been shown

to result in significantly more leakage than

heated or mechanical methods and should
be avoided."

Care should be taken to ensure that post
placement procedures do not further com-
promise teeth through the removal of ad-
ditional tooth structure. When possible,
all posts should be placed within the in-
strumented root canal space. However, if a
post space is prepared within a previously
prepared endodontic canal space, the post
preparation will minimally decrease the
remaining root dentin because most dentin
removal occurs during cleaning and shap-
ing of a canal.” Research indicates that strip
perforations during post placement are more
common when post spaces are created with
Gates Glidden-style drills that are size 4 or
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larger, which suggests that post spaces should
only be prepared up to the width of a size
3.2 Finally, and perhaps most importantly,
rubber dam isolation should be used during
post space preparation and post placement
because it has been shown to significantly
improve clinical success.?*

Keys to Success

Regardless of the method of post placement,
the establishment of a coronal seal follow-
ing endodontic treatment is a major predic-
tor of clinical success. The timing of post,
core, and crown placement after endodontic
treatment is crucial. Delayed placement of
the final restoration significantly reduces
the survival rate of endodontically treated
teeth. Furthermore, failure rates have been
shown to be greater when a post and core are
placed more than 60 days after endodontic
treatment.?® Survival rates also decrease
when the definitive restoration is placed
more than 60 days after placement of the
post and core.?* Therefore, timely placement
of the post and core as well as the defini-
tive crown is necessary to provide the best
long-term outcomes. Another key factor
to increase the clinical success of restored
premolars and molars is to ensure that they
are restored with cuspal coverage.? For an-
terior teeth, full-coverage restorations are
not necessary unless minimal coronal tooth
structure remains because full-coverage
restorations do not improve their success
rates (Figure 6 and Figure 7).% After a post-
retained restoration is complete, patients
should be counseled to immediately return
if it dislodges. Lipopolysaccharides, which
are also known as endotoxins, are patho-
genic factors in gram-negative bacteria that
have been shown to reach the apical tissues
of an unsealed tooth within only 21 days.?* If
apatient does not return in a timely manner
and leakage has occurred, re-treatment of
the root canal may be indicated.

Conclusion

Adhesive dentistry has reduced the necessity
of post placement in endodontically treated
teeth. When adequate tooth structure re-
mains for bonding, posts do not improve
the strength of teeth, nor do they improve
long-term clinical outcomes. Post placement
is also associated with significant risk that
should be communicated to patients when
the use of a post has been deemed necessary.

Endodontics

Characteristics of
the Ideal Post

* The length of the post should either
equal the length of the clinical crown
or measure two thirds of the length
of the root, whichever is longer.

* The width of the post should not
exceed one third of the width of
the root.

* The length of the post should leave
no less than 5 mm of apical gutta
percha.

Consequently, clinicians should carefully

evaluate the need for post placement in end-
odontically treated teeth and, when indicated,
follow evidence-based recommendations for

post selection and placement to minimize

the risks. 2

Queries regarding this course may be submit-
ted to authorqueries@broadcastmed.com
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© Studiesindicate that post placement may improve the prognosis
of teeth that have how many remaining coronal walls?

AOto3
B.0to2
(.1t02
D.2t03

©  The presence of how many mm of ferrule has been
shown to significantly improve the fracture resistance of
endodontically treated teeth?

A.05mmto 1.0 mm
B.1.0mmto15mm
C.15mmto 2.0 mm
D. None of the above

© Onelong-term study found that teeth restored with posts
demonstrated an overall incidence of clinical complications
of what percentage?

A.10%
B.15%
(. 20%
D. 30%

@ Common risks associated with post placement include the
occurrence of what?

A. Root fracture

B. Perforation

(. Apical leakage
D. All of the above

©  After the performance of endodontic treatment alone,
furcation-side dentin thickness in the distal roots of
mandibular molars has been shown to be less than1mm in
more than what percentage of teeth?

A. 60%
B. 70%
(.80%
D. 90%

©  The width of a post should not exceed more than what
fraction of the width of the root in which it is placed?

A. One quarter
B. One third

(. One half

D. Two thirds

@ The length of a post should either equal the length of the
clinical crown or measure what fraction of the length of the
root?

A. One third

B. One half

C. Two thirds

D. Three quarters

© Tomaintain the apical seal, the preparation of the post
space should not result in there being less than how many
mm of remaining gutta percha?

A2
B.3
G4
D.5

©  Ifthe removal of gutta percha is necessary, it should be
accomplished with what?

A. Heated instruments or mechanical reamers
B. Chemical solvents

(. Endodontic files

D. All of the above

@ Strip perforations during post placement are more common
when post spaces are created with Gates Glidden-style
drills that are:

A.size 3 or larger.
B. size 4 or larger.
(. size 5 or larger.
D. size 6 or larger.
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