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ABSTRACT

Background: To investigate impact of novel inner ferrule preparation around cervical part of root canal. Methodology: A case report featuring
endodontically treated tooth restored with newly designed zirconia ceramic post. Special drills were used for horizontal root canal preparation
around cervical part and post spaces in canal, leaving at least 3 mm gutta-percha apical seal. Zirconia ceramic posts were cemented with Multilink
Automix, upgraded with Multi-Core and zirconia crowns. Results: IF preparation design and new post-core design with retentive rings in the
coronal part showed stronger retentive coronal design. Conclusion: IF preparation and retentive rings of the zirconia post contribute to increased
fracture strength. Rehabilitation significantly reduced the severity of root fracture for excellent function and aesthetics.
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INTRODUCTION

Endodontically treated teeth with insufficient coronal structure are
often restored with crowns. They are considered less resistant due to
loss of tooth structure during conservative access cavity preparation'.
Teeth with significant loss of structure require protection to direct
forces preventing longitudinal fractures’. If there is insufficient dentin
to support crown restoration, post-core system is necessary for
retention, support, and coronal-radicular stabilization. Restoration of
endodontically treated teeth (ETT) involves various materials and
principles’.

Cast metal post-core systems have long history of successful clinical
use due to superior physical properties™™*’. Successful outcomes may
be compromised in these cases as the low elastic modulus of cast metal
post-cores can cause stress concentrations in the surrounding radicular
dentin, leading to root fractures*”.

It is essential to consider metallic, fiber, and ceramic posts, whether
prefabricated or customized. The increasing demand for esthetic and
biocompatible restorations has driven the development of tooth-
colored, translucent, metal-free post-core systems''",

The fiber posts are recommended in situations with small loss of root
structure due to their elastic modulus being close to dentin and having
limited fracture resistance. In contrast, metal posts are suitable when
greater amount of coronal structure is missing, especially in cases
requiring support for removable or fixed partial prostheses”. Over last
two decades, the use of esthetic metal-free ceramic crowns in restoring
ETT with severe coronal destruction has increased. Prefabricated and
CAD/CAM zirconia ceramic post systems have been introduced to
satisfy the growing esthetic's emphasis "“'*

The transparency of all ceramic crowns can be successfully maintained
using ceramic-post-core materials. The choice of root post should
adhere to principles such as preparation of tooth structure (ferrule
effect) and failure mode'® ' ™. Tt is important to adequately prepare
coronal tooth structure for zirconia ceramic posts with retentive ring in
coronal part, providing an additional inner ferrule (IF) effect for most
favorable stress distribution' *’. A few studies investigated effect of
inner/outer ferrule preparation around the root canal cervical
peripheral surface on the fracture strength of ETT™"*. New zirconia
posts with coronal retentive form have been shown to improve fracture
strength and esthetic of all ceramic restorations. Modern trends led to
widespread use of metal-free ceramics for ETT restoration, enhancing
esthetics with tooth-colored posts and cores. This clinical study
presents case report in which destroyed coronal dentin was replaced
with a zirconia post™.

Case Report
|

A 55-year-old female patient with erosion and discolorations in upper
frontal teeth was treated with zirconia-ceramic crowns and upper left
canine root with zirconia ceramic post with retentive coronal part.
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Figure 1: Teeth discoloration

Intraoral examination revealed significant loss of coronal dentin in
endodontically treated left upper canine. Probing depths within the
physiological range, and no pathological mobility was observed (Figure
1). Treatment plan included preparing endodontically treated root canal
and new zirconia ceramic post. Due to compromised vertical post space,
new zirconia post-core was inserted to improve adaptation and retention,
with advantage of stronger retentive coronal design (Figure 2).

r

Figure2: Zirconia post-core

Temporary restoration of remaining coronal tooth structure was
removed, and gutta-percha was pulled out from root canal with special
drills (Figure 3). Root preparation to the final post length, diameter and
depth was finished.
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Figure 3: Special drill for Y-TZP retentive post

Two-thirds of the gutta-percha point were removed, leaving sufficient
space for zirconia post. A 2 mm IF depth was prepared in the cervical
part around root canal for first retention ring. After final preparation of
ETT, cementation procedure used composite cement (Multilink
Automix, Ivoclar).

Dentin was cleaned, conditioned with 37% phosphoric acid 15
seconds, then primer (Syntac, Ivoclar) for 15 seconds, followed by
drying. Dental adhesive (Syntac, Ivoclar) was applied for 10 seconds
and dried. After applying a thin layer of luting agent (Heliobond,
Ivoclar Vivadent) on the dentin and post for 10 seconds, both the base
and catalyst of the resin cement were mixed and applied on the root and
post surface. After inserting the post into the canal, core buildup was
done with MultiCore (Ivoclar), using polymerization lamp for 40
seconds. Next, an impression was taken with silicone-based material.

In laboratory, using the dental Manual Aided Design/Manual Aided
Manufacturing system (Zirkonzahn, Italy), the zirconia ceramic
crowns were fabricated. After seating the crown over canine, marginal
fit was examined using dental explorer (Figure 4). The crown's
cementation procedure was similar as with zirconia post. During trial
appointment, post adaptation was verified in mouth, and control
radiograph was taken.

Figure 4: Zirconia ceramic crowns

DISCUSSION

Aesthetic advantage was achieved using zirconia ceramic dowel and
composite core to support metal-free ceramic crown. Oblak and
Jovanovski have introduced prefabricated zirconia ceramic post
systems with a retentive design in the coronal portion, primarily
increasing the fracture strength of restored ETT, and secondarily,

satisfying the trend towards heightened esthetic awareness™?.

The choice of post should adhere to principles such as preservation of
tooth structure, retention and resistance, ferrule effect, failure mode,
and retrievability™. Although alternative tooth-colored dowel-and-
core systems are available, primary advantage of our zirconia dowel
systems lies in their cylindrical conical post and retentive coronal
rings, reducing incidence of root fracture”. For teeth with severe
coronal destruction, translucency of all-ceramic crowns can be
successfully maintained with use of ceramic post-core materials”.
Whenever possible, preparing post space should conserve coronal and
radicular tooth structure™. Retention form is associated with preparing
geometry, including post's taper, length, diameter, surface texture,
luting agent, and passivity. However, professionals can only intervene
with post's taper, length, and diameter. It's important to adequately
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prepare coronal tooth structure for new zirconia post with retentive
ring in coronal part, providing inner ferrule effect that enables the most
favorable stress distribution from the crown, core, and post to dentin”.

CONCLUSION

IF preparations and retentive rings in coronal part of zirconia post
contribute to increasing the fracture strength of ETT and reducing
severity of root fracture. They achieve biocompatibility, high fracture
resistance, and aesthetic restoration. Treatment approach provided
natural-appearing, ensuring excellent function and aesthetic.
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