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Abstract

Background and Aim: Use of glass fiber posts is of widespread acceptance in restor-
ing root canal treated teeth, but studies concerning the most proper length of the post
to provide the utmost fracture resistance are inadequate. The aim of this study was to
evaluate the effect of glass fiber post length on fracture resistance of root canal treat-
ed central incisors.

Materials and Methods: This experimental study was carried out on 40 maxillary
central incisors in 4 groups of 10 each. RDT posts and cement was used in this exper-
imental study with the lengths of 6, 8, 10, and 12 mm in the study groups. The sam-
ples were debrided and decoronated at the CEJ levels and endodontically treated us-
ing step-back technique. RDT drills were used for post space preparation. Then, the
root canal walls were etched and the posts cemented in place. The composite cores
were then prepared at the height of 5 mm and samples mounted 2mm down to their
CEJ levels within acrylic blocks. An impression material (Impregum, 3M, ESPE)
with a thickness of 0.2mm was used to simulate PDL around the samples. The sam-
ples were subjected to compressive forces at a 135-degree angle to their long axes us-
ing a Universal Testing Machine. Data pertaining to the fracture of the samples were
analyzed using ANOVA and Tukey statistical tests.

Results: The maximum resistance to fracture was recorded in 8-and 10-mm-long
posts and the minimum was observed in the lengths of 6 and 12 mm. Statistical tests
showed a significant difference between 8- and 10-mm-long posts with those having
lengths of 6 and 12 mm in terms of fracture resistance. There was no significant dif-
ference between 8- and 10-mm-long posts as well as 6- and 12-mm-long ones.
Conclusion: It can be concluded that the length of post is influential in the fracture
resistance of the root so that the maximal resistance can be obtained in 8 to 10 mm of
length and such lengths can be recommended for non-metal posts.
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Introduction

The majority of endodontically treated teeth need
intra-canal posts and fixed prosthesis due to the
loss of tooth structure and root canal therapy. The-
se teeth usually have old restorations, history of
trauma or endodontic manipulation. The prognosis
of RCT depends on the quality of RCT, the re-
maining tooth structure and level of bone support
[1-6].

In order to increase the survival and fracture re-
sistance of an endodontically treated tooth in oral
cavity, different post and core systems can be used.
These systems are different in length, diameter,
design and material of the post. These systems
change the mechanical properties of the
endodontically treated tooth by changing the force
strain and consequent changed fracture resistance
of the tooth [1].

Teeth reconstructed by post and core have lower
fracture resistance than sound teeth. Post and cores
are used for retention in full crowns [4].

The amount of remaining root dentin, tooth crown
and proper post space preparation play an im-
portant role in tooth restoration survival. Canal
preparation in different lengths and different post
systems with modulus of elasticity near to dentine
can enforce the fracture resistance and improve the
apical seal. [1,7,8]. Non-metallic in comparison to
metallic posts can increase the fracture resistance
of root by bonding to tooth structure [4,5,6].

To date, many studies have been conducted to find
the most appropriate post length that provides the
highest fracture resistance [2,3,9,19]. Some studies
have stated that an ideal post length is equal to
clinical crown length [2,9]. Others calculate it ac-
cording to the root length and believe that its
length should be equal to two-third or three-fourth
of the root length [10].

Controversy still exists about this issue. Thus, this
study was carried out to evaluate the effect of the
length of glass fiber posts on fracture resistance of
endodontically treated teeth.

Materials and Methods

This experimental study was conducted on 40 hu-
man central incisors with similar dimensions with
no root caries, cracks, fracture, and internal or ex-
ternal resorption. At first, 100 central incisors with
no cracks, fracture or caries were selected, meas-
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ured with a caliper and teeth with similar length
and diameter were chosen for the study. The teeth
were then evaluated radiographically to ensure no
internal root resorption. The teeth were stored in
distilled water. The remaining tissue appendages
were removed from the tooth surfaces with hand
scaler. The teeth were then cleaned with rubber cap
and pumice.

Teeth were cut at the CEJ perpendicular to the ver-
tical axis of the tooth with 0.2mm metal disc (A-
GCA Diatech Dental, Switzerland) with high-
speed hand piece and water coolant. Then the edg-
es were rounded by abrasive paper. Working
length of each root canal was determined on a ra-
diograph. Root canals were filed and flared manu-
ally up to file #60 (25mm, Mani) with step-back
technique. The canals were irrigated with 25% so-
dium hypochlorite solution. Gutta percha cone #35
was selected as the master apical cone and the ca-
nals were obturated with lateral condensation tech-
nique by using #25 spreader, # 15 lateral cone and
AH-Plus sealer. Then, the subjects were randomly
divided into 4 groups of 10 each. The post space
was prepared with # 1 and 2 RTD kit drills at 6
mm length in group one, 8 mm in group two, 10
mm in group 3 and 12 mm in group 4. Canal walls
were etched and bonded with adhesive bonding
agent) SEALBOND ULTIMA™ (according to the
manufacturer’s instructions. Base and catalyst of
the cement (RTD cement, dual-cure) were mixed.
The RTD fiber posts Match point (RTD-match post)
were wetted with silane (RTD) and then with ce-
ment and inserted into the canal. The posts were
pressured for 5-10 seconds and light-cured for 40
seconds. Cement excess was removed and the
cores were built-up using light-cured composite
resin (Lumiglass) in 5 mm height (the length of
post in composite resin was 4 mm).

Three retentive grooves were prepared on root sur-
face of each tooth to mount the specimens. The
roots were embedded in melted wax up to 2mm
below the CEJ in order to be covered by 0.2- 0.3
mm thickness of wax as spacer [2]. Then, the spec-
imens were mounted vertically parallel to the long
axis of the tooth in especial acrylic blocks. Two
mm of the root was in the acrylic resin and 7mm of
the specimen including the core was out of the
acrylic block [11]. After observing the first sign of
polymerization, the teeth were removed from the
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blocks and the spacer layer was eliminated from
the root surfaces and inside the blocks. The space
formed in the blocks was filled with the Impregum
Impression material through injection (3M) [2].
The excess of impression material was removed by
scalpel to provide a smooth surface 2mm under the
CEJ. By doing so, the PDL space was simulated
(2). Finally, all specimens were subjected to
2000N force in Universal Testing Machine with a
crosshead speed of 1 mm per minute, at 135° angle
with 3 mm distance from the incisal edge. The
force at which fracture occurred was evaluated in
each specimen and reported in Newton. [11] One-
way ANOVA and Tukey’s HSD test were used for
comparison of fracture loads among specimens.

Results

Table 1 shows the fracture resistance in different
groups. According to the results of one-way
ANOVA, the fracture resistance was different in
different groups. These differences were statistical-
ly significant. The fracture resistance in 6 and 12
mm posts was less than the rate in 8 and 10 mm
posts (P<0.05); but, the differences between 8§ mm
and 10 mm posts were not statistically significant
(P=0.999).

The difference between 6 and 12 mm posts was not
significant either (P=0.085). (Graph 1)
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Graph 1: Error bar graph of mean fracture resistance

of endodontically treated Central incisors based
on post length with 95% confidence interval
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Discussion

This study was carried out to find the proper length
of glass fiber posts with the highest fracture re-
sistance. Data obtained after load application were
subjected to statistical analyses.

The results showed the greatest fracture resistance
for 10mm, 8mm, 12 mm and 6 mm posts in a de-
creasing order. The mean fracture resistance was
almost the same for 8 and 10 mm posts. The 12
mm posts showed less fracture resistance than 8
and 10 mm posts. Although it was expected that
longer posts cause greater tension to the root re-
sulting in increased fracture resistance, the tension
caused by posts longer than 10 mm was not spread
which is one of the differences between glass fiber
and metal posts. Glass fiber posts are expected to
show different characteristics from metal posts
because of the MOE close to dentine, different
bonding system and different form and composi-
tion. The fiber posts longer than 10 mm probably
decrease the fracture resistance by weakening the
internal apical dentine [7].

Statistical analyses showed no significant differ-
ences between 8 and 10 mm posts. The stress dis-
tribution in root was almost the same in both
groups; therefore, in a central incisor 8 mm posts
can be used to provide maximum fracture re-
sistance instead of 10mm posts in order to decrease
excess removal of dentin.

Inter-group comparison revealed no significant
difference between 6 and 12 mm posts. Although
the mean fracture resistance was higher in 12 mm
posts, these two groups had the lowest fracture re-
sistance. The low fracture resistance of 6 mm posts
could be due to the short length of the post and
higher stress accumulation by leverage forces. In
12 mm posts, low fracture resistance could be at-
tributed to the weakening of intra-canal root den-
tin.

Finally, the fracture resistance of 8 and 10mm
posts was significantly different from that of 6 and
12mm posts. Eight and 12 mm posts are the most
appropriate for a standard 16mm central incisor.
Santos et al. and McLaren et al. showed higher
fracture resistance in 10mm posts in comparison to
Smm ones [11,12].

Buttel et al. found that in 6 mm posts the fracture
resistance was higher than in 3mm posts [13].
Therefore, the graph of fracture resistance versus
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Table 1: Fracture resistance in endodontically treated central incisors based on the post length

Post length 6 mm 8 mm 10 mm 12 mm
Mean SD Mean SD Mean SD Mean SD
Fracture
resistance 3940 162/9 900/5 268/8 906/9 295/7 636/3 196/1

length is a path that first ascends with a peak at 8
to 10 mm and then descends.

In this study, we used central incisors with stand-
ard shapes and forms. The teeth were subjected to
loads exerted at 135° angle relative to the axis of
the tooth which is equal to the actual amount of
loads on an upper central incisor in class I occlu-
sion [2,10]. We also used Impregum to simulate
the PDL. Not using it may change the results be-
cause the hard acrylic resin around the root may
reinforce the outer structure of the roots. The
methodology of our study was somehow the same
as that of Adanir and Beli. In their study, they
compared 6, 9and 12 mm fiber-posts, and the 6
mm ones showed the least fracture resistance simi-
lar to our finding. They could not find significant
differences between 9 and 12mm posts [12], while
our study showed that the fracture resistance was
ideal in 8 to 10 mm posts and decreased signifi-
cantly in 12 mm posts. Such dissimilarities could
be attributed to the differences in type of post and
cementation.

Gu et al. confirmed that 10mm height is an ideal
length for glass fiber posts in post and cores sys-
tems for metal fused to ceramic crowns [14]. In
Cochin’s study 8mm posts showed the highest
fracture resistance [15].

Conclusion

According to the results of this study, post length
affects the fracture resistance. The highest fracture
resistance was found in 8 to 10 mm posts and thus,
they are preferred over the other non-metallic
posts.
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