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ABSTRACT

Background: Endodontically treated teeth present a high risk of biomechanical failure due to the loss of tooth
substance resultant on access opening, caries, and alterations of mechanical, chemical, and physical properties.
The present study was conducted to compare the fracture resistance of endodontically treated teeth restored
with glass fiber post and composite resin cores, customized zirconia posts.

Material and methods: A total of 60 sound, single-rooted mandibular first premolars with similar size and
shape were collected for the study. Teeth were endodontically treated and obturated with gutta-percha by
lateral condensation method. Later, the teeth were randomly divided into three groups of 20 samples in each
group: (a) glass fiber post group, (b) composite resin cores group, and (c) zirconia post group. A compressive
load at 130° angle was applied to the long axis of tooth with 1 mm diameter using universal testing machine. The
fracture force was measured in MPa. The data were tabulated, and statistical evaluation was done using
statistical software IBM SPSS Statistics for Windows, version 21.0., IBM Corp., Armonk, NY, USA. P-value of <0.05
which was significant.

Results: A total of 60 sound, single-rooted mandibular first premolars were collected for the study. Later, the
teeth were randomly divided into three groups of 20 samples in each group: (a) glass fiber post group, (b)
composite resin cores group, and (c) zirconia post group. The mean fracture strength of glass fiber post group
was 365.5 MPa, the mean fracture strength of composite resin cores group was 276.6 MPa and the mean fracture
strength of zirconia post group was 498.4 MPa.

Conclusion: The present study concluded that zirconia posts and cores resisted a higher mean load when
compared with other post and core systems.
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INTRODUCTION
Restoration of endodontically treated teeth (ETT) is preserving the remaining tooth structure.! As a
necessary for restoring aesthetics and function and consequence of root canal therapy (RCT), the water
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content of the tooth is decreased, leading to an
increased brittleness, and as a result, the fracture
strength of the tooth declines by 69%.23
Endodontically treated teeth often present with
compromised crown structure, which need full-
coronal restoration along with post and core
restorations.*> Endodontically treated teeth present
with dehydration, altered esthetic, and change in
physical characteristics. Hence, successful outcome
of pulp-treated permanent teeth needs proper
rehabilitation procedure. Post is required to restore
radicular part of teeth and core to enhance coronal
structure. The prime objectives of post and core
procedure are to build missing coronal structure as
well as to provide sufficient retention and
resistance form to final restoration.®? Fracture
resistance of endodontically treated teeth (ETT) is
influenced by several factors, such as substance
loss8?, ferrule design810, the presence of post and
cores!l, and post location!?. The present study was
conducted to compare the fracture resistance of
endodontically treated teeth restored with glass
fiber post and composite resin cores, customized
zirconia posts.

MATERIAL AND METHODS

A total of 60 sound, single-rooted mandibular first
premolars with similar size and shape were
collected for the study. Teeth were stored in normal
saline after clearing any blood, stain, or calculus.
Teeth included were with the absence of root caries,
restorations, or previous endodontic treatment. All
the teeth were decoronated at cementoenamel
junction using diamond saw under water coolant,
and the length of all the teeth was adjusted to 14
mm. Then, teeth were endodontically treated and
obturated  with  gutta-percha by lateral
condensation method. Later, the teeth were
randomly divided into three groups of 20 samples
in each group: (a) glass fiber post group, (b)
composite resin cores group, and (c) zirconia post
group. Post space was created by removing gutta-
percha using peeso reamer and leaving 4 mm of
apical gutta-percha obturated material.
Cementation of selected post (composite, glass
fiber, or zirconia) was done with dual-cure adhesive
cement after treatment with chelating agent. Core
buildup was done for all the teeth to the height of 4
mm with composite material. All root canal filled
teeth were stored in normal saline till the end of the
study. Root surfaces were coated with melted wax
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to a depth of 0.2-0.3 mm, below the cervical margin,
to create periodontal ligament space. Resin blacks
were made using these prepared teeth. After
removing the wax spacer, a thin layer of light-body
condensation silicone impression material was
allowed to flow to simulate periodontal ligament
space. A compressive load at 130° angle was applied
to the long axis of tooth with 1 mm diameter using
universal testing machine until visible or audible
evidence of fracture was observed. The fracture
force was measured in MPa. The data were
tabulated, and statistical evaluation was done using
statistical software IBM SPSS Statistics for
Windows, version 21.0., IBM Corp. Armonk, NY,
USA. P-value of <0.05 which was significant.

RESULTS

A total of 60 sound, single-rooted mandibular first
premolars with similar size and shape were
collected for the study. Later, the teeth were
randomly divided into three groups of 20 samples
in each group: (a) glass fiber post group, (b)
composite resin cores group, and (c) zirconia post
group. The mean fracture strength of glass fiber
post group was 365.5 MPa, the mean fracture
strength of composite resin cores group was 276.6
MPa and the mean fracture strength of zirconia post
group was 498.4 MPa.

Table 1: Mean and standard deviation reading for
fracture strength (MPa).

Group Mean+SD
glass fiber post group 365.5£34.65
composite resin cores 276.6+x32.56
group

zirconia post group 498.4+26.32

DISCUSSION

The amount of tooth structure that remains after
post space preparation correlates with the length
and diameter of the posts. A deeper post-space
preparation and use of long posts may jeopardize
the root by removal of healthy dentin and decrease
the resistance to root fracture.!3 Further, with the
deeper insertion of posts, it becomes more difficult
to obtain a reliable bond with the luting agent due
to a reduction in a number of dentinal tubules in the
apical part of the root and limited cleansing of canal
walls.13.14
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A total of 60 sound, single-rooted mandibular first
premolars with similar size and shape were
collected for the study. Later, the teeth were
randomly divided into three groups of 20 samples
in each group: (a) glass fiber post group, (b)
composite resin cores group, and (c) zirconia post
group. The mean fracture strength of glass fiber
post group was 365.5 MPa, the mean fracture
strength of composite resin cores group was 276.6
MPa and the mean fracture strength of zirconia post
group was 498.4 MPa.

Leary, et al. showed that preparation for a post
weakens the root considerably.l> Isidor, et al,
showed that the increase in post length when the
tooth was restored with prefabricated posts did not
increase the fracture resistance of endodontically
treated teeth.l6 Holmes, et al, showed that
increasing the post length in the tooth results in a
more favorable stress distribution along the post,
leading to  higher fracture resistance.l”
Kurthukoti et al. on comparing the biologic, fiber,
and zirconia posts found highest fracture resistance
with biologic post followed by fiber-reinforced
composite post and least with zirconia post in
contrast to our results.18

The findings of Toksavul et al stated that the teeth
reconstructed by zirconia post and cast ceramic
core showed the lowest frequency of unrepairable
fractures.1®

In addition, Heydecke et al found fewer

unrepairable fractures when using zirconia posts.2°
CONCLUSION

The present study concluded that zirconia posts and
cores resisted a higher mean load when compared
with other post and core systems.
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