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Abstract

Background: The choice of restoring endodontically treated anterior teeth is guided by strength and esthetics. The ultimate shade
of post and core definitely affects the translucent ceramic crown systems, which is a matter of concern. The colour of the underlying
core influences the definitive esthetic result especially for a highly translucent ceramic crown with a thickness of less than 1.6 mm.
In case of a thin gingival biotype the cast posts may also create root discoloration and a blue-gray effect. The gold posts, which is
considered as gold standard, exhibit a dull bluish hue and give an unnatural appearance. The utilization of a dissimilar material for
post and core buildup often results in failure due to separation between the post and core. When the core and the foundation
restoration is of ceramic, post based on ceramic material would ensure better success. The prefabricated zirconia posts are one of
the novel alternatives to gold post.

Purpose: The mechanical advantage together with the aesthetic gain over the conventional materials has made zirconia the state
of art option available for usage in the present day.

Materials and Methods: There are only few relative studies, which have reported on aesthetic, clinical survival and patient
reported events of endodontically treated teeth with zirconia post. Hence this clinical study is undertaken to evaluate the
acceptability of prefabricated zirconia post used in endodontically treated teeth especially in the anterior region with the foundation
restoration being all ceramic restorations.

Results: Zirconia post is a more aesthetic alternative to fiber post especially in patients with gummy smile and thin biotype with
all-ceramic crown to optimize the esthetic effect at the root and maintaining an adequate level of strength.

Conclusion: In esthetic zone prefabricated zirconia post is a more simple and viable option to conventional post giving a monoblock

(one piece) design.

Keywords: Ceramic post, Esthetic post, Monoblock effect with post.

Introduction

A number of different materials have been used for
the manufacturing of dental posts. The ideal post would
provide core retention without creating unwanted
stresses within the residual tooth structure. The
fundamental posts requirements include high tensile
strength, high fatigue resistance to occlusal and shear
loading and a good distribution of the forces affecting the
tooth root in addition to improved esthetics.'? presently
there are multiple systems in use for this purpose and the
selection of the most adequate is left to the dentist who
ultimately has the responsibility to balance all the factors
and select the most suitable system for each patient.

Foundation therapy with metal or gold post has a
long-term successful history owing to their superior
physical properties. However, their high elastic modulus
can generate areas of stress focusing within the
surrounding radicular dentin, resulting in root fractures.
Many times the metallic posts turn the tooth into a dark
color, which is not a favorable characteristic for
restorations of the anterior teeth. Some authors have
highlighted the need to use posts made with
biomechanical properties similar to dentin. In recent
years fiber-reinforced resin posts (like glass and carbon
fibers) and woven-fiber composite resin material for
posts and cores were introduced. Compared with
metallic posts fiber posts are less stiff and consequently

show a more favorable stress distribution in the root,
which may result in a decreasing of fractures after the
restoration. Also, the fact that this kind of materials has
a white translucent color (except for the carbon fiber)
improves the aesthetics of the restoration. But these posts
offer poor retention and have a higher risk of
debonding.®4

Prefabricated zirconium post system have high
stiffness and distributes stresses better to the root and
provides greater clinical longevity in addition to
esthetics whereby the tooth colored translucency of all-
ceramic crowns can be established. Owing to the
heightened use of prefabricated zirconium post systems
many in vitro studies on prefabricated zirconium posts
were published in the last few year and few in vivo
studies about the retention, resistance, micro-leakage,
light transmission and radio- density of prefabricated
zirconium post are available but very few in vivo studies
elaborate on esthetic improvement of prefabricated
zirconium post.5°

The mechanical advantage together with the
aesthetic gain over the conventional materials has made
zirconium the state of art option available for use in the
present day. Thus, the selection of restoration materials
should be based on proper visual features in addition to
biocompatibility and sufficient strength of materials.*°
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The aim of this article was to provide data on
esthetic enhancement of prefabricated zirconium post.
Based on the results of this study and previous studies
prefabricated zirconium posts may be used to improve
the esthetic quality of metal free ceramic crowns.

Materials and Methods

The study would be carried out on consenting
patients aged 18 to 45 years who have undergone
endodontic treatment in the anterior region and need a
foundation restoration. The inclusion criteria were all
patients who require foundation restoration and have
root canal therapy performed at least 3 months prior and
with no subjective or objective symptoms and no lesions
visible upon radiography (Fig. 1&2). Intraoral periapical
radiographs were taken when the restoration was
performed and were examined with approximately 5
magnifications. Teeth will receive zirconium posts.
These Posts are available in different dimensions and
shape to ensure better adaptation to the prepared canal.
The choice of various lengths and configurations
provided the possibility to find the adequate post
dimension following the criteria of maximum
conservation of the residual dental tissue. In accordance
with previous studies, the following parameters were
considered relevant: number of canals; remaining tooth
tissue, defined as complete (C 66% or more of the tooth)
partial (P 33% to 65% of the tooth) or absent (A less than
32% of the tooth) shape of the canal space and tooth
antagonist.
Method
Clinical Procedures: Patients with root canal treated
teeth within the age group of 18-45 years would be
considered for the study. A total of 100 root canal treated
teeth for the above subjects would be included. 50 root
canal treated teeth would be receiving fiber post (Tenax
Fiber Trans trademark by Coltene/Whaledent Inc.
in Cuyahoga Falls, OH, 44223) and would be considered
as controls. The rest 50 root canal treated teeth would be
considered as study group and would receive the
prefabricated zirconium post (Zirix trademark by Harald
Nordin SAin CH-1817 Brent/Montrreux). Both the
groups will be rehabilitated with metal free crowns.
Standard procedure for preparation of post and
foundation restoration with metal free crowns will be
followed. Resin Cement (Vario Link) will be used for
cementation used for the post and metal free crowns.
Post Preparation: Following direct clinical observation
and radiographic examination, the operator will select
the most suitably sized prefabricated zirconium post.
Root canal will be prepared with a slow-speed hand
piece using a suitable drill with water spray. These
calibrated burs provided a uniform preparation and a thin
and equally distributed coat of resin surrounding the post
after its cementation. The post was then reduced to the
proper length using an 80-um-diamond bur in a high-
speed hand piece with water spray the bur was kept
perpendicular to the long axis of the post to avoid

damaging its form and its mechanical features. The size
of the post will be at least equal to the length of the
clinical crown, always respecting the apical seal of 4
mm.

Cementation Procedure: Vario link 11 (lvoclar
Vivadent, Schaan, Liechtenstein) dual-polymerizing
resin cement was used. Acid etch (phosphoric acid gel
37%, lvoclar Vivadent) was applied to the tooth for 15
seconds.!! The canal was rinsed immediately with water
and dried with paper points. The adhesive (Excite DSC,
Ivoclar Vivadent) was applied to the canal using
microbrush and excess adhesive was removed using
paper points. Small amount of primer and then adhesive
will be applied with a Microbrush on the post surface
also and then dried to allow the evaporation of the
acetone. Bonding agent will be applied in the canal with
a paper cone. The cement mixed in a 1:1 ratio on a
mixing pad for 10 seconds. The cement was applied to
the bonding surface of the canal. The posts were also
coated with the cement and inserted to the prepared
canals with finger pressure, and excess cement was
removed flush with the top of the tooth. The light
activation was performed for 40 seconds. The excess
cement was trimmed and given an adequate setting time
(Fig. 3,4a, 4b). Core buildup was then performed using
Multi  Core (lvoclar Viv dent) self-curing resin
composite. Teeth were prepared to receive metal free
crowns (Fig. 5). Metal free crowns were then cemented
using Vario link dual cure luting cement (Fig. 6a and Fig.
6h).

Clinical evaluation: Recalls were performed at 6, 12, 18
months. Two dentists assesed the invivo outcome of the
restored teeth. The examiners were not blinded. Clinical
Outcome was regarded fruitful only if the post and core
were in situ with neither the post nor the crown showed
any displacement or detachment or fracture. Esthetic
parameters would include Crown morphology, Crown
colour match, and mucosal discoloration. Visual
Analogue Scale (VAS) scale will be used to evaluate the
aesthetic performance of crowns. The aesthetic features
were evaluated by using the photographs taken at the
follow-up examinations combined with the preoperative
clinical registrations by two different patients and the
dentists. For VAS scale a 100 mm line with the end
phrases very bad aesthetic on the left and very good
aesthetic on the right will be used. Two prosthodontists
and two patients assessed photographs twice with a gap
of 1 week. Subjective signs reported by the patients were
considered potential signs of failure. All the data will be
analysed using suitable statistical analysis.

IP Annals of Prosthodontics and Restorative Dentistry, October-December, 2018;4(4):114-118 115



Kapri A. et al.

Prefabricated zirconia Post; an esthetic option as foundation restoration...

e

Fig. 3: Zirconia and fiber placem

ent (clinical)

Fig. 4 (a): Zirconia Post Radiograph; (b): Fiber Post

Placement (Radiograph)

Table 1: CIS Score

Post Treatment intraoral Photograph

Results

The total number of patients, which met the
inclusion criteria was 20 of these patients 2 patients had
prefabricated zirconium post fracture. The results of
Copenhagen Index Score and VAS Score are mentioned
in Table 1 and 2 respectively. Both the data showed
statistically significant results. Among the CIS score
crown color match showed highly significant results
with p value= 006 Crown Morphology showed p value=.
082 and Mucosal Discoloration had p value=0.192. VAS
scores very highly significant values. This could be
explained as the prefabricated zirconium post with metal
free crowns gave a monobloc design resulting in a highly
esthetic color match and also due to the thickness of
metal free crown and the luting agent which could easily
mask the opaque effect of prefabricated zirconium post.

Patient’s No. | Crown Morphology Mucosal Discoloration Crown Color Match
Zirconia Post | Fiber Post | Zirconia Post | Fiber Post | Zirconia Post | Fiber Post
1 1 1 1 2 1 2
2 1 1 1 1 1 1
3 1 1 1 1 1 2
4 1 1 1 1 1 1
5 1 2 1 2 1 1
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6 1 1 2 1 1 1
7 1 1 1 1 1 2
8 2 3 2 2 2 3
9 1 1 1 1 1 1
10 1 2 1 2 1 2

95% CI for mean difference:
(-0.587, 0.041)
P-Value = 0.082

95% CI for mean difference:
(-0.707, 0.162)
P-Value = 0.192

95% CI for mean difference:
(-0.896, -0.195)

P-Value = 0.006
Statistically Significant

Table 2: VAS Score

Patient’s No. | Zirconia Post | Fiber Post

1 4 3

2 5 3

3 5 4

4 5 3

5 4 3

6 5 3

7 5 4

8 4 3

9 5 3

10 5 4
95% CI for mean difference:
(1.025, 1.703)
P-Value = 0.000
Statistically Significant

Test Applied is Paired t- Test

Discussion

As explained by Vichi et al.?2 in their study, they
investigated the results of the thickness of all-ceramic
crown restoration and the film thickness of luting
cements on masking the opaque posts (zirconium,
carbon fiber and resin composite). It was found that a
ceramic thickness of 2.0 mm was needed to ensure an
acceptable esthetic outcome with the opaque posts
whereas luting cement thickness was found to have slight
effect on the post treatment esthetics.

The ability of all ceramic materials to be bonded to
enamel and dentin along with high strength and esthetics
has improved the application of metal-free crowns in
recent years.'® Restoring anterior non et al. teeth with
metal post and cores will negate the very purpose of all-
ceramic crown by compromising on the esthetics. Metal
posts may be visible through the all-ceramic crowns and
thin gingiva or at the least decrease the depth of
translucency of the restoration. When nonprecious alloys
are used to form the foundation discoloration may occur
due to corrosion. There is a need for a post-and-core
system capable of combining the translucency of
ceramics and the good mechanical properties of
prefabricated metal posts.

Prefabricated  zirconium posts are gaining
popularity as an ideal all-ceramic post as they provide
optical properties for post/cores similar to that of all-
ceramic crowns. Pure zirconium is not suitable to be used
in the manufacture of posts without the addition of

stabilizers. Zirconium oxide is currently the strongest
white-shaded ceramic. They are commonly known as
YTZP  (yttrium-stabilized  tetragonal  zirconium
polycrystals) containing zirconium oxide (94.9%) and
yttrium oxide (5.1%). Only this zircona provides high
performance. When subjected to stress, the tetragonal
crystal phase is transformed into monoclinic phase and
an associated volumetric expansion (3-5%) takes place.
This in turn results in the internal stresses being
developed opposing the opening of a crack, thereby
increasing the resistance of the material to propagate
crack. Therefore stress is absorbed and no crack
formation occurs. Zirconium is also used extensively as
orthopedic implants and it is the strongest and toughest
ceramic available currently.

Zirconium ceramics have flexural strength similar to
metal and carbon fiber posts. The flexural strength is 900
MP. They possess excellent strength and crack
resistance.'®>1” They also possess a high elastic modulus
and are less liable to fail adhesively during mastication.
Prefabricated zirconium posts have superior esthetic
bond to dentin and to build-up resin through adhesive
cement. They are radio-opaque in comparison to other
metal-free posts, and they are compatible with composite
and ceramic. They can be used in direct techniques or in
indirect techniques using heat-pressed ceramics. The
disadvantages include that they are difficult to remove
from root canal if retreatment is necessary, and a
relatively higher cost. Long-term studies are not
available as of now.*8 Prefabricated zirconium posts are
indicated in adequate overbite/overjet cases with a
minimum of 2-3 mm of the remaining tooth structure and
without any periapical pathology or sinus discharge.

The introduction of zirconium ceramics has flexural
strength twice that of aluminous ceramic systems, which
can therefore be used to construct posts of realistic
diameters.'® Various zirconium fabrication technologies
have shown superior physical properties especially with
the  development of  computer-aided  design
(CAD)/computer-aided manufacturing (CAM) systems
high-strength zirconium frameworks can be fabricated
for full and partial coverage crowns, fixed partial
dentures, veneers, posts and/or cores, primary double
crowns, implant abutments, and implants. Data from
invivo and invitro studies show promising results
regarding their performance and survival.?

Zirconium ceramics have been shown to be
biocompatible. Building a core of ceramic directly onto
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the zirconium posts has not been possible owing to the
dissimilar thermal coefficients of expansion of the core
and post materials, resulting in fracture of the core.? The
fracture toughness of copy-milled zirconium posts is
sufficiently lower than that of prefabricated zirconium
posts of the same length.??

Prefabricated zirconium posts have shown more
rigidity than stainless steel posts. Aesthetic zirconium
ceramic posts are available in traditional shapes and can
be easily used in round root cross sections. Their
radiopacity, biocompatibility, mechanical rigidness and
ability to bond to variety of ceramics using resin luting
materials as well as composites have made these
prefabricated zirconium posts very popular.®

Conclusion

With the zirconium material, its main advantages lie
in its translucency and tooth-colored shade, thereby
rendering the material usable with all-ceramic crowns in
the anterior esthetic zone. Especially in a patient who has
a high lip line and thin gingival biotype would require
the use of a prefabricated zirconium post with an all-
ceramic crown to enhance the esthetic effect at the root
while maintaining an adequate level of strength.
Prefabricated Zirconium post is a viable esthetic
substitute to traditional post. Its simple technique and
monoblock design with ceramic crowns allows it to less
time consuming and a more effective foundation therapy.
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