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ABSTRACT

An adequate coronal restoration after completion of endodontic treatment is an integral part of restorative
dentistry. Most failure cases of endodontically treated teeth are due to an inadequate or poor coronal seal
or restoration, even though they have achieved a thorough and adequate cleaning of the canals. Failure to
construct an excellent coronal seal after an endodontic treatment will lead to persistent microleakage from
the oral cavity into the filled canal. Anterior teeth which have undergone endodontic treatment may need a
material which not only offers an excellent coronal seal but also to achieve a maximum aesthetic
appearance.

There are multiple suitable types of material which vary from preparation techniques and procedures. Most
endodontically treated anterior teeth can be restored conservatively with bonded restoration; however,

some prefer to have a full fix crown prosthesis for the teeth

Aesthetic restoration of anterior teeth is extremely important. There are many
situations the selection of coronal restoration after endodontic treatment would affect the aesthetic result.

To discuss the materials, types and techniques among the choices available for the restoration of

endodontically treated anterior teeth.
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INTRODUCTION

Previous studies have revealed that the
endodontically treated teeth (ETT) are more brittle
due to loss of structural integrity associated with
canal preparation or caries remova [1]. When
comparing the ETT with the vital teeth, studies
have shown that fractures are more common in
ETT due to water loss (10%) [2]. However, micro
hardness, elastic modulus, and tensile/compression
strength show no significant differences.
Furthermore, access cavity preparation may
reduce fracture resistance due to an increase in the
tapering size of the canal, but has no significant
effect in terms of conservative or traditional access
cavity preparation [3]. The loss of both coronal
and radicular tooth structures as a result of the
endodontic treatment will increase the likelihood
of fractures during functional loading. Endodontic
procedures are responsible for 38% of the
reduction in flexural strength of crowns [4].
Another study comparing the fracture resistance

between ETT of anterior teeth against sound
similar teeth with various restorative techniques
found that ETTs were generally weaker than their
intact sound counterparts [5]. Some studies have
examined the survival distribution of primary root
canal treatment and factors affecting the outcomes
of ETT. The longevity of ETT as based on
survival affected by a few factors includingsocio-
demographic, pre-, intra-, and post-operative
factors [6]. Timely placement of a definitive
restoration improves the tooth survival and the
outcomes of ETT [7]. The lack of a permanent
restoration dramatically decreases survival rates
of ETT [8]. Anterior teeth with a minimal loss
of tooth structure due to endodontic procedures
can be restored conservatively with bonded
restoration to preserve the coronal and radicular
tooth structure [9]. The use of materials that can
bond directly to the dentine is always an
alternative option for the reconstruction and
rehabilitation of endodontic ally treated teeth
[10].
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RESTORATION TYPE FOR THE ANTERIOR
TEETH

Once the completed endodontic treatment has
been achieved to a technically satisfactory
standard and the tooth itself is asymptomatic, it
is feasible to proceed with the final restoration
just immediately after the satisfaction result of
root canal obturation. This is particularly true
when dealing with a previously vital, uninfected
tooth[11]According to Huumonen S et al,teeth
with initially healthy periapical structures
predictably maintain good periapical health, and
healing of pre-existing periapical lesions is most
pronounced from three months to two years
[12]. Endodontic outcomes are driven by the
presence of preoperative root canal infection
(apical periodontitis) and anterior teeth are more
likely to be restored with a filling sooner than
the posterior teeth[13]. The type of final
restoration for an ETT anterior tooth is
determined by the amount of remaining tooth
structure. Pratt et alrevealed that teeth that

Figurela. Necrotic 11, 21 and 22 with an intact
coronal structure

received a crown four months after RCT were
almost three times more likely to get extracted
compared with teeth that received crown within
four months of RCT. The most common reasons
for the extraction of ETT after RCT were crown
fractures (60%), restoration failures (20%),
endodontic reasons (7.6%), and unknown
reasons (12.4%) [14].

Pereira et al compared the resistance of ETT
with an intra-radicular retainer for the different
amounts of remaining coronal structure and the
results of this study showed that there were no
significant differences among the groups with
remaining coronal structure in between 1 mm, 2
mm and 3 mm. When the dental crown was not
completely removed, the amount of remaining
coronal dentin did not significantly affect the
fracture strength of endodontically treated teeth
with an intra-radicular retainer [15]. Figure 1
shows an example of RCT anterior teeth without
no indication for the invasive tooth structure
preparation for post core crown placement.

Figurelb. Teeth under rubber dam isolation prior to
the RCT. Most of the palatal structure were also in intact.

Figurelc. Periapical radiograph of obturated anterior teeth. More than 50% of the tooth structure remains.

According to Ratnakar et al, the author
considers conservative treatment in a form of

composite resin, glass ionomer, or amalgam
restorations (for the posterior teeth) with
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minimal coronal damage. When a tooth has more
than 50% of the coronal structure missing, the use
of post and core foundation is recommended[16].
Postinsertion in anterior teeth with minimal
coronal tooth structure remaining can provide
resistance against tipping or lateral forces and
contribute to form aretention.

CoMPOSITE RESIN RESTORATION

Most anterior teeth with intact coronal structure
can be restored using direct composite resin
restorations. Anterior ETT with cavity access
confined at the lingual site does not require
complete coverage crowns, except when
structurally weakened by large or multiple coronal
restorations[9]. Direct composite resin restorations
were the materials of choice because of the
satisfactory aesthetics and minimal wear of the
opposing tooth structure. They are available in a
wide variety of colors, and allow combinations of
translucency and opacity of dental structures.
Zimmerli et al. and Gaiao et al. reported that the
use of resins that do not use the VITA shade guide
scale is easy to understand and allows a simplified
application of the restorative system in a
predictable, fast, and efficient way to improve the
aesthetics of anterior teeth. The VITA classical
Al-DA®system is a basic solution that offers 16
natural tooth shades and one that has been
internationally established for decades [17,18].
Restoration using direct composite resin is an
excellent treatment option to conserve more tooth
structure in ETT[19]. A similar fracture rate was
observed in the influence of composite thickness
(with or without fiber reinforcement) on fracture
resistance of direct restorations in ETT [20]. Direct
restoration with composite resin provides more
resistance against tooth fracture than amalgam, as
well as providing intra-coronal reinforcement
[21]. Belli et al evaluated the fiber-reinforced
composite resin restorations and concluded that

using polyethylene fiber under composite
restorations in root-filled teeth with MOD
preparations  significantly increases fracture

strength, reduces leakage in class 2 cavities and
strengthens micro tensile bonding to dentin [22].
These results are possibly applicable to the
anterior teeth.

CERAMIC OR COMPOSITE RESIN VENEERS

Veneers usually cover the entire labial surface
of the tooth, including the incisal edge and
through to the proximal contacts. Ceramic or
composite  resin  veneers are rarely
recommended for ETT, as it is not easy to
incorporate the access cavity within such

restorations, and often the tooth tissue loss
means a significant reduction in available
surface area to bond to [23]. Shu et alstated that
there was a weak recommendation of indirect
restoration to restore ETT, especially for the
teeth with extensive coronal damage [24].
However, veneer restorations appear more
advantageous than a crown, as placement of
glass fiber posts has no positive effect [25].
Bonded porcelain  veneers offer several
significant advantages over metal- ceramic and
all- ceramic crowns[26].0ne of the most
important advantages is that they are extremely
conservative in terms of tooth structure. Bonded
veneers require only 0.2 to 0.5 mm reduction on
the labial surface and usually none on the
gingival two-thirds of the lingual surface [27].
Resin composite veneers can be used to mask
tooth discolorations and/or to correct anesthetic
tooth forms and positions, especially after being
endodontic ally treated. Although composite
resins are aesthetic and easy to manipulate, such
restorations have limited longevity because of
their undesired properties such as staining,
micro leakage, low abrasion resistance, and
plague accumulation, while porcelain veneers
have high abrasion resistance and color stability
[28]. Porcelain veneers show excellent aesthetic
results and predictable longevity of the
treatment, while composite veneers can be
considered as a good conservative option, but
offer less durability [29].

METAL CERAMIC CROWNS

Metal ceramic crowns are indicated when an
anterior, ETT is to be crowned and represent the
main nonadhesive restoration of the anterior
dentition. Tooth preparation for metal- ceramic
crowns has been reported in the dental literature,
and it is accepted that finish line configuration
and position concerning gingival tissue can
influence longevity and aesthetic of final
restoration. According to Shillingburg et al the
minimum thickness of porcelain and metal
required for metal-ceramic crowns, dependent
on the alloy used, is 0.7 and 0.5 mm,
respectively, it is accepted that a labial reduction
of 1.5 mm is required[30]. Clinicians are
sensible to consider full metal coverage on the
palatal surface to minimize the reduction in the
area, thus increasing-cosmetic consideration.
Ram et al evaluated three tooth preparation
techniques for metal- ceramic crown by
comparing preparation depth. The result from
the study showed the mean depth of labial and
incisal preparation for Groups A, B and C were

International Journal of Research Studies in Medical and Health Sciences V5 o I8 e 2020 28



Review Article: Different Types of Coronal Restoration for Endodontically Treated Anterior Teeth:

Treatment Recommendation

1.23 and 1.72 mm, 1.45 and 1.96 mm, and 1.47
and 1.95 mm, respectively and the mean palatal
preparation was 0.46 mm for Group A, 0.54 mm
for Group B and 0.59 mm for Group C [31].
Generally, fixed crown construction of ETT
was indicated if the amount of tooth structure
left is not sufficient for direct restoration. Due to
their metal substructure, metal-ceramic crowns
are the stronger type of restoration. Metal-
ceramic crowns show success rate, and after 10
years, 95% of the metal-ceramic restorations are
still present in the oral cavity [32]. The metal-
ceramic group showed fracture resistance with a
higher mean value (1804.2+184.4) than the
mean value of the CAD/CAM zirconia all-
ceramic group (1353.4+95.3) [33]. Besides the
dentist may get challenges to achieve the most
natural-looking results in metal-ceramic crown
especially on anterior teeth hence the metal
substructure must be masked by placing a layer
of very opaque (chalky-white) porcelain over it
[34].The clinician should precisely make a good
clinical judgment before selecting the metal-
ceramic crowns.

ALL CERAMIC CROWNS

All-ceramic crowns are restorations in which
full thickness is made entirely of a glass-like
substance, such as porcelain, and offer superior
aesthetics to the patient because the entire
thickness of the crown is 100% ceramic. The
evolution of ceramic technology in dental
CAD/CAM systems has enhanced the options to
produce single all -ceramic endo-crowns with
high biocompatibility and optimal mechanical
properties [33, 35]. The custom shaping and
precise milling of ceramic restorations are now a
reality; furthermore. the adaptation of the inner
surface of the restoration and the replication of
the occlusal morphology is better. While

Figure 2a. Tooth 11 and 21 indicate for RCT

relatively rare, some people are allergic to some
of the component metals found in the various
types of alloys. Metals used in dentistry can lead
to metal sensitization and the sensitization rates
of metals differ [36]. A comparative study
exhibited clear evidence that sensitization to
certain dental metals, including Ni and Co, can
be identified by a patch test before implantation,
thus guiding dental clinicians in the selection of
prosthodontic material [37]. Therefore, all-
ceramic crowns are the best choice. Some types
of ceramics have substantially inferior physical
characteristics in terms of strength, hardness,
brittleness, and resistance to fracture compare to
the metal crown and porcelain fused to metal
(PFM)[33]. However, based on the systematic
review, all-ceramic crowns, for anterior teeth,
showed survival rates at 5 years compared to
those seen for metal-ceramic crowns [38]. Carlos
et al. reported that endo-crown constructed with
either ceramic system (pressable ceramic systems)
or computer- aided design/ computer- aided
manufacturing (CAD/CAM) systems showed no
aesthetic and functional degradation [39].Similar
results were reported by Lazicet al in which a
12-month follow up of two Cerec and Emoress
endo-crowns showed satisfactory behaviorin
terms of aesthetics, restoration stability, and
tissue preservation [35]. Besides, Hamdy et al
revealed that groups with full coverage all-
ceramic restoration, intact teeth and all-ceramic
endo-crown restoration showed the highest
fracture resistance, with no significant
differences between them [40].

Figure 2 shows an indication for the RCT of 21
for all-ceramic crown. Post placement is
indicated since the tooth is going to be an
abutment for bridge construction to replace
missing 22

Figure 2b. Temporary bridge for tooth 22. Post-
placement needs for tooth 21 since it is going to be an
abutment for a bridge construction
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PoOsST PLACEMENT AND RESTORATION

The placement of a post is indicated for ETT,
which needs a crown when the amount of
residual tooth structure is not sufficient to
support a core composite. The primary purpose
of a post is to retain a core in a tooth with
extensive loss of coronal tooth structure[41].A
clinical study showed that the success rate of
endodontically treated premolar restored with fiber
post and direct composite restorations after three
years of service were equivalent to a similar
treatment of full coverage with metal crown[19].
Naumann et al emphasize that it was critical to
consider both the number of remaining cavity
walls and tooth type when placing posts,
particularly in teeth with three to four remaining
coronal walls, which may be considered as
overtreatment [42]. Cheung et al showed that the
amount of remaining coronal tooth structure and
the functional requirements of the tooth determine
either indication or contraindication for post
placement [43]. Pruthi et alshowed parallel posts
to have better retention than tapered and double
tapered posts [44]. Regarding the fracture
resistance, double tapered posts were found to be
better than parallel and tapered posts. According to
Schwartz & Robbins, the original purpose of a
post is only to retain the core and not to increase
the intrinsic resistance of the root[45]. Studies also
demonstrated that the use of posts did not
influence the fatigue resistance of posterior teeth
and neither did in anterior teeth with ferrule [38,
46]. The retention of a post depends on its shape,
size, and post length. For adequate retention of a
post, its length should be equal to or larger than
the crown length [45]. The influence of the
amount of remaining tooth structure on the
fracture resistance of ETT has been frequently
emphasized [47-50]. The strength of fiber-
reinforced posts to be lower than that of metal
posts [51]. However, increasing the diameter of
the fiber posts makes it stiffer and more resistant
to fracture. The classic cast post and core design
with a 2mm ferrule design offer superior
resistance than the core design with the
encirclement of the tooth ferrule, although the
results were not statistically significant[52].The
retention of passive posts relies mostly on the
cement used for luting, especially in the case of
tapered posts. It has been demonstrated that resin-
based types of cement have greater bond strength
than conventional types of cement such as zinc
phosphate[45]

Since a post does not strengthen an ETT and the
preparation of a post space may increase the risk

of root fracture and treatment failure, the
decision to use a post in any clinical situation
must be made judiciously [53].

TYPE OF POST

In general, Post and Core (PC) systems can be
divided into two categories: casting and
prefabricated. Prefabricated posts can be made
of metal or tooth-colored materials[54] Rosenstiel
SF, et al. stated that both cast and prefabricated
post cores generally offer the same expected
survival rates and suggestionthat placing
a prefabricated postcan make a good choice in
most situations. Prefabricated posts are typically
made of stainless steel, nickel- chromium alloy, or
titanium alloy. Passive, tapered posts offer the
least retention of the prefabricated posts but allow
minimal removal of radicular dentin because their
tapered shape resembles the overall canal
morphology [55]. Additional retention can be
gained with a parallel postby the use of resin
cement, or by the use of an active post [56].

Cast gold PC is considered the gold standard
because of a high success rate. However, failure
to achieve the desired aesthetics is a major
problem encountered upon using cast metal
systems [57]. For anterior ETT, the use of tooth-
colored posts such as ceramic posts and fiber-
reinforced composite (FRC) posts, is common
because of better aesthetic results. Besides
ceramic posts demonstrate high strength and
hardness, while fiberglass posts show a lower
strength and a higher elasticity [58].

FIBER POST

Fiber posts were introduced as aesthetic posts
because of their excellent aesthetic result. The
specific needs of light, translucent composite
resins, and ceramics to mimic the natural tooth
required the use of translucent posts in the
aesthetic zone of anterior region, usually
required fiber post because of the metal post can
cause shadowing of the soft tissues adjacent to
the root surface that will compromise aesthetic
result [25]. Fiber-reinforced posts are fabricated
to bond with most resin cement and resin-based
composite core materials. Instead of blackish
carbon type of post, different posts that give
more aesthetic color including quartz fiber, glass
fiber, and silicon fiber. They we reclaimed to
have the same advantages as the carbon fiber
posts, with a better appearance. King et al
revealed the favorable results in terms of
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fracture resistance for both Carbon Fiber
Reinforce Carbon (CFRC,) a reinforced version
of carbon fiber, and conventional cast posts [59].

Fiber- reinforced composite (FRC) posts have a
higher flexural strength than metal post and
zirconia posts. The modulus of elasticity of
these posts is close to that of dentin; therefore,
they can create a single-unit bonding with the
tooth, and they absorb most of the stress,
leading to limited stress distribution in the
remaining tooth structure [60]. Rosentritt et
alconcluded that the teeth restored with fiber
posts have a lower fracture strength in
comparison with those restored by using metal
posts [61]. Four years of clinical performance in
ETT restored with either carbon fiber post or
cast post showed that the ideal post should have

amodulus of elasticity and carbon fiber posts
fulfilled this requirement[47]. Guragain,
Mathema & Rokaya found that aglass fiber post,
indirect resin post, and prefabricated metal post
with resin core and indirect resin crown systems
showed statistically insignificant fracture
strength values and modes of failure [62]. The
survival rate of different post types in
maintaining an excellent coronal seal is
dependent on the direct placement of a post and
core at the time of completion of the root canal
treatment, followed by the provision of a
temporary crown, as shown in Tablel[63].
Whereas Table 2 presented some advantages,
disadvantages, and indications of different post
and core to be used in endodontically anterior
teeth [62].

Table 1:0utcome of the Post

Study Type of Post Survival rate
Weine 1991 Cast post and cores 99% at 10 years
Mentink 1993 Cast post and cores 82% at 10 years

Creuger (meta-analysis)1993

Screw post and composite
Cast post and cores

75-87% at 6 years
88-94% at 6 years

Jung 2007

Titanium posts and composite
build ups Case post and cores

93.5% at 8.5 years
90.2% at 8.5 years

Signore 2009

Glass fibre posts and all ceramic
crowns

98% at 8 years (root fracture)

Tidehag 2004

Carbon fibre posts

90% at 7 years

Segerstrom 2006

Carbon fibre posts

65% at 6.7 years

Nauman 2005

Glass fibre posts

87% over 2 years (post fracture

Advantages, disadvantages,

and indications of different posts and cores

Post systems

Glass fibre

Indirect resin

Prefabricated metal

Indication Indicated when high Useful teeth without loss | Useful for grossly
aesthetic is required of tooth structure decayed teeth and high
strength is required
Advantages « Aesthetic * Moderate aesthetic * High strength

* Moderate fracture
resistance
* Removability

* Maximum fracture
resistance
* Removability

* Better fitting

Disadvantages * Mostly radiopaque

« Least indirect resin
dowel and post

« Least aesthetic *
Radiopaque

CONCLUSION

The coronal restoration of ETT of anterior teeth
is becoming an integral part of restorative
dentistry. However,the evidence base is
insufficient and each tooth will need individual
assessment. It is a very demanding process and
procedure in terms ofclarity when considering
an ideal approach to restore ETT of anterior
teeth. As a conclusion,l would suggest that the

(Guragain, Mathema & Rokaya, 2020)

direct composite restoration is one of the best
choices of treatment in restoring the ETT
anteriorly but the prefabricated post and core
with crown build-up still the choice of restoring
the ETT with extensive loss of tooth structures.
However,the clinicians must consider the
biological need, long term prognosis, and the
limitations of available materials in providing
the best ideal coronal restoration of
endodontically treated anterior teeth.
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