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ABSTRACT: Purpose: This retrospective study evaluated treatment outcome of cast post and core and Composipost
systems after 4 yrs of clinical service. Materials and Methods: 200 patients were included in the study. They were di-
vided in two groups of 100 endodontically treated teeth restored with a post. Group 1: Composipost systems were luted
into root canal following the manufacturer’s instructions. Group 2: Cast post and cores were cemented into root canal
preparations with a traditional technique. The patients were recalled after 6 months, 1, 2 and 4 yrs and clinical and ra-
diographic examinations were completed. Endodontic and prosthodontic results were recorded. Results: Group 1: 95%
of the teeth restored with Composiposts showed clinical success; 3% of these samples were excluded for noncompliance
and 2% showed endodontic failure. Group 2: Clinical success was found with 84% of teeth restored with cast post and
core. 2% of these samples were excluded for noncompliance, 9% showed root fracture, 2% dislodgment of crown and
3% endodontic failure. Statistical evaluation showed significant differences between Groups 1 and 2 (P< 0.001). The re-
sults of this retrospective study indicated that the Composipost system was superior to the conventional cast post and
core system after 4 yrs of clinical service. (Am J Dent 2000;13:15B-18B).

CLINICAL SIGNIFICANCE: Composiposts can be used routinely for restoring endodontically-treated teeth. Fiber posts
might eliminate the risk of root fractures.

CORRESPONDENCE: Dr. Marco Ferrari, Piazza Attias 19, Livorno 57120, Italy. Fax: 39 0586 892283; E-mail:

md3972@mclink.it

Introduction

Endodontically-treated teeth with defective coronal as-
pects very often need to be restored with a post and core as
foundation for the final restoration.'” In the last decades, cast
posts were most commonly used because of their favorable
physical properties and biocompatibility. Unfortunately, sev-
eral disadvantages associated with conventional cast post-and-
core were found such as loss of retention of the post or of the
crown, potential for post and root fractures and risk of corro-
sion when different metals were used in the system.*® Al-
though several factors are involved, some of these failures can
be related to the mechanical properties of the posts.” In par-
ticular, root fractures were mainly correlated to the shape and
length of the post."’

The cast post-core systems include components of differ-
ent rigidity. Since the more rigid component (post), is able to
resist forces without distortion, stress is transferred to the less
rigid one (dentin), and causes the failure of it. The difference
between modulus of elasticity of dentin and post material is a
source of stress for the root structures. Therefore the use of
resin-based composite (RBC), glass-ionomers and amalgapins
has been advocated with crown coverage'' in order to avoid
the insertion of metal posts into the root canal."

A carbon fiber post developed in France and introduced in
the U.S. (Composipost or C-Post"), was proposed in order to
overcome the disadvantages of metal posts.””> Carbon fiber
posts consist of pyrrolitic carbon fibers arranged longitudi-
nally in an epoxy resin matrix with the carbon component
constituting 64% of the structure. The carbon fiber post ex-
hibits high fatigue and tensile strength, and has a modulus of
elasticity (stiffness) comparable to dentin.”'* Its chemical
nature is compatible with the Bis-GMA resins commonly
used in bonding procedures. This post can be bonded within

root canal space with polymer dentin bonding agents and
resin cements of similar flexibility, and effectively transmit
stresses between the post and the root structure, reducing
stress concentration and preventing fracture.'>"

The Composipost system is relatively new, so there are
only few long-term studies of clinical performances.” "’
These studies showed that the 2-3 yr clinical performance of
carbon fiber posts was excellent."”"”

This retrospective study evaluated the 4-yr clinical
performance of endodontically-treated teeth restored either
with carbon fiber posts or cast posts.

Materials and Methods

Between January and July 1995, 200 endodontically-
treated teeth with severe loss of tooth structure were selected
and randomly divided into two experimental groups of 100
samples each. All roots were endodontically-treated with the
lateral condensation of gutta-percha and eugenol-free sealer.
After no less than 48 hrs from the endodontic treatment, the
roots were prepared for receiving a post. In the molar roots
only one post was placed, in the palatal root of maxillary and
in distal root of mandibular teeth.

Group 1: After selection of appropriate drill size, the root
canal spaces were prepared using preshaping and finishing
drills* for a length of 9 mm. At least 4 mm of gutta-percha
was left apically to seal the root apex. Then, the posts were
tried in and consequently shortened with a diamond bur.
Composipost were bonded with All-Bond 2° and C & B® resin
cement strictly following the manufacturers’ instructions. The
teeth were built-up with Bis-Core” self-curing RBC.

Group 2: The roots of this group were prepared to receive a
cast post-and-core. Then an impression of root canal spaces
was made with a reversible hydrocolloid material (Optiloid®)
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Table 1. Clinical distribution of cast and fiber posts.

Incisors Canines Premolars Molars Total

Group 1 Maxilla 12 13 19 13 57
Mandible 9 10 12 12 43

Group 2 Maxilla 15 18 18 9 60
Mandible 6 10 19 14 40

Table 2. Results at 4-yr recall of cast and fiber posts.

Group 1 - Carbon fiber posts

Teeth excluded for noncompliance 3%
Failures (periapical lesions 2%) 2%
Successful 95%
Group 2 - Cast post-and-cores

Teeth excluded for noncompliance 2%
Failures 14%

Dislodgment of the crowns 2%

Root fractures 9%

Periapical lesions 3%
Successful 84%

and poured in Type IV stone (Fuji Rock®). The post-and—
cores were waxed and cast in precious alloy (Medior 3%)
finished and tried into the root canals. The clinical procedures
of post cementation were accomplished using zinc phosphate
cement (Zinc Cement").

The abutments were temporized with resin crowns ce-
mented with eugenol-free cement. All teeth received a porce-
lain-fused-to-metal crown as the final restoration.

Periapical radiographs and clinical examination were per-
formed before post cementation, immediately after, 6 months,
1, 2 and 4 yrs after crown cementation in order to evaluate
crown retention, secondary caries and periapical and perio-
dontal tissues. The radiographs were taken with the long-cone
technique and ultraspeed film.® The radiographs were exam-
ined with approximately x5 magnification. Comparisons were
made with radiographs taken before, immediately after treat-
ment and at recalls. Of the opposing occluding teeth, 60% had
fixed restorations, 5% were restored with removable partial
denture, 15% occluded with unrestored teeth, 20% were in
occlusion with vital teeth restored with amalgam or RBC.

The rate of success was assessed by clinical and intraoral
radiographic examinations. The outcome was considered suc-
cessful if the post and cores were in situ, without secondary
caries, clinical or radiographic signs of technical failures, en-
dodontic infection, loss of retention, root fracture or post
fracture. A single operator carried out the clinical evaluation
in restored teeth. The frequency of types of teeth treated is
shown in Table 1. All patients had previously been included
in an individual recall program. The patients were recalled
after 6 months, 1, 2 and 4 yrs. The length of clinical service of
Group 1 and 2 samples at last recall was 4 yrs.

Actuarial Life Table statistical analysis and Mautel-Hauszel
comparison of survival curve was performed at a 95% level of
confidence.

Results

The results are summarized in Table 2. Representative
cases are illustrated in Figures 1-4.

Group 1: Of the 100 teeth treated in Group 1, three (3%) were
excluded for missing the last recall exam. Due to periapical
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lesions, two teeth needed to be retreated endodontically. The
remaining 95 teeth were classified as successful. No dislodg-
ment or fracture of posts or roots was observed in the recalled
97 teeth. Dental caries were not detected in the post-treated
teeth. Thus, no technical failures attributable to the carbon
fiber post-and core system were recorded.

Group 2: Of the 100 teeth treated with cast post-and-cores,
two (2%) were excluded for missing the the 4-yr recall exam.
Due to periapical lesions, three teeth needed to be retreated
endodontically. Nine teeth showed root fracture and two dis-
lodgment of the crown. All these situations were noted at the last
recall. No caries, fracture or dislodgment of the posts were noted.

Radiographic examination at the 4-yr recall showed evi-
dence of root fracture of nine roots. Four root fractures were
noted in the abutments of two bridges of two different pa-
tients. The other five root fractures were found on teeth cov-
ered by single-unit porcelain fused-to-metal crowns.

The results of statistical analysis showed a significant dif-
ference between Groups 1 and 2 (P<0.001).

Discussion

There are conflicting reports on the ability of metal posts
to reinforce endodontically-treated teeth."™” A more recent
review of the literature suggests that many endodontically-
treated teeth are not reinforced with the use of a metallic post,
but the role of the post is only to support the abutment build-
up material and consequently the final restoration.'**"**

There are only few clinical studies of metallic-post suc-
cess and failures. Sorensen & Martinoff™ noted 8.6% failures
as a result of post dislodgement, root fractures or post perfo-
rations. Weine et al” reported 6.5% failures after 10 yrs or
more and Torbjorner ef al® reported 8.3% failures after 2-3 yrs.
Mentink er al** showed a success rate of 82% for anterior teeth
and that recementation was the most frequent type of failure.

The data of this clinical study related to cast posts showed
14% of failures were found for cast posts after 4 yrs of clini-
cal service. Root fracture was the most frequent type of fail-
ure. One of the reasons for root fracture is that with the cast
post and core the stress can be concentrated in uncontrolled
areas where a fracture can start. Another reason can be that
the cast post has retention due to friction along root walls
which can transmit the stress directly to root structure: in the
area where dentin walls are thinner and consequently less re-
sistant, a fracture can take place.

Endodontic failure (periapical lesions) was observed in
2% and 3% of Groups | and 2, respectively. The retreatment
of teeth built up with fiber posts is simple, because the fiber
post structure can be easily removed with a high speed bur
and a drill. The retreatment of teeth restored with cast posts
was more difficult because the metallic posts must be re-
moved with a diamond bur mounted in a handpiece. The latest
procedure required more working time, was more risky for
root integrity and was more difficult to be completed than that
followed for retreating the two teeth of Group 1. Another ad-
vantage is that the fiber post technique is less time-consuming
than the technique for preparing a cast post and core in the
laboratory.

An ideal post should have a modulus of elasticity close to
that of root déntin and carbon fiber posts fulfilled this require-
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Fig. 1. Carbon fiber post cemented in a premolar.

Fig. 3. Carbon fiber post cemented in central and lateral incisors.

ment.”” When a load was applied with an angle of ap-
proximately 35° to the long axis of the post, the modulus of
elasticity of carbon fiber posts was approximately 21 GPa,
while that of the dentin is approximately 18 GPa. More re-
cently, similar results were obtained'* when a load was ap-
plied with an angle of 45° to the long axis of the post.
Recently, a cycling load test evaluating post-core restora-
tions of teeth covered with metal crowns showed that carbon
fiber post-composite core restorations were less likely to pro-
duce root fractures than stainless steel post-composite cores.’
Other in vitro studies confirmed that the fracture type is more
benign when fiber post is used than when metal posts are
used: with the metallic posts a relatively high proportion of
the tooth fractures involved the root structures.”’
Composipost dowels are passive and are designed to be
used with a bonding technique. A bonding system and resin
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Fig. 2. 4-yr result of a porcelain-fused-to-metal crown of case shown in Fig. 1.

Fig. 4. 4-yr result of porcelain-fused-to-metal crowns of case shown in Fig, 3.

cement establish a strong bond to the root canal dentin walls
after removal of the smear-layer, demineralized dentin and
increased surface available for bonding.”® The major elements
which contribute to bond strength are tubular resin tag forma-
tion when tags bond well to the tubule walls,” resin infiltra-
tion into demineralized tubular dentin and side branches of
the tubules.’™®' Several three-step and "one-bottle" systems
were tested in endodontically-treated teeth and resin tag, ad-
hesive lateral branch and hybrid layer formation was demon-
strated under clinical conditions.”> However, for optimal results
the manufacturer’s instructions must be followed carefully.

The influence of different cements on retention of posts
has been the subject of recent research.”**® Several clinical
advantages of the bonding/luting procedures of fiber posts are
detectable. A study demonstrated that posts cemented with
enamel-dentin bonding resin cements exhibited less leakage
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than when cemented with other cements (glass-ionomer and
zinc phosphate) and these results were also correlated with the
hybrid layer and resin tag formation between root canal walls
and resin.*”**

From the results of this clinical study it can be stated that
an ideal post should impart minimal stress on the tooth, pro-
vide adequate retention of the core, and should allow easy
removal to permit endodontic retreatment, if necessary.

The survival rate of Composiposts found in this study was
confirmed by other clinical retrospective investigations.'>"”
However, final conclusions will depend on the results of on-
going multicenter studies.
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