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Abstract

Early childhood caries or trauma to anterior primary teeth leads to improper functioning,
speech difficulties and poor esthetics. A complete treatment of primary anteriors requires
pulpectomy and restoration. To conserve functional and esthetic harmony such patients
require post and core systems. This article describes about different posts which can be
used in primary dentition which helps in coronal restoration by providing adequate reten-
tion. This review article includes a literature search of different articles from various jour-
nals about early childhood caries, post and core system, primary teeth restoration. Search
includes the case reports, literature reviews, systemic review which used post and core
management of primary anterior teeth. In the search, there were no filters activated and no
language restrictions. Included references assessed the use of post and cores used in pediat-
ric dentistry (12 in vivo, 6 reviews, 3 in vitro studies), and the articles were reviewed by
two reviewers (both part of the authorship team). Management of early childhood caries
and trauma in primary anterior teeth in which crown structure had been lost can be restored
by different post and core to conserve functional, biological and esthetic harmony of teeth.
Preformed posts and customized posts, both can be used in restoring the crown structure of
primary anteriors for preservation of esthetics and function. Glass fibre, ribbond posts and
glass fibre reinforced posts add more esthetic value than metal posts.

Keywords: esthetics, post and core, pulpectomy, restoration

How to cite: Sharma N, Goyal P, Goyal V, Shaveta, Garg N, Bansal S. A paradigm
of esthetic post and core in primary dentition - A review. Ind J Clin Res Dent 2023; Jan-
Jun:4(1):16-23

Introduction

Esthetics is one of the prime concerns in today’s practice. Pleasant ap-
pearance of anterior teeth is the demand of children and parents. A good looking
face is a letter of recommendation. From years it has been conceptualized that the
first impact a person makes is because of his pulchritudinous appearance which
lasts for long time. The judgments, an individual makes concerning the personal
characteristics of others, can be affected by dental appearance.[1] Nowadays the
esthetics is a matter of concern for children also.

In children the deterioration of primary teeth mainly occurs either be-
cause of early childhood caries or trauma. According to AAPD, “ECC is defined
as “the presence of one or more decayed (noncavitated or cavitated lesions),
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missing (due to caries), or filled tooth surfaces in any
primary tooth”5 in a child under the age of six. The defi-
nition of severe early childhood caries any sign of
smooth-surface caries in a child younger than three
years of age, from ages three through five, one or more
cavitated, missing (due to caries), or filled smooth sur-
faces in primary maxillary anterior teeth, or a decayed,
missing, or filled score of greater than or equal to four
(age three), greater than or equal to five (age four), or
greater than or equal to six (age five).”[2]

Maxillary incisors are the most affected teeth in
ECC. Complete crown destruction occurs in severe cas-
es of ECC. Accidental falls, road traffic accidents, and
various sports activities have been reported as the most
frequent causes of traumatic dental injuries in children.
These oral injuries results in esthetic, psychosocial,
functional, therapeutic problems and may even lead to
irreversible damage to dentition and supporting struc-
ture.[2]

Severely decayed or fractured primary teeth re-
quire complete treatment with appropriate restorations
to maintain the functional and esthetic harmony. For-
merly, the treatment of the severely damaged primary
anterior teeth was based on the removal of these teeth.
However it leads to critical consequences with loss of
vertical dimension of occlusion, space issues for perma-
nent dentition, oral habits and esthetics.

In contrast, extensive restorative treatments of
anterior primary teeth have always been a big challenge
in pediatric dentistry. The restoration of these teeth is
difficult due to the small size of the crown, relatively
large pulp chamber and the age of the child.

In addition to preserving the tooth structure and
reconstructing the primary form, considering the beauty
and use of composite resins are highly regarded in ante-
rior teeth. Meanwhile, the use of composite restorations
for primary teeth harbors some problems due to structur-
al differences between primary and permanent teeth
such as less available dentin for bonding. In severe de-
cayed incisors where pulpectomy is carried out, intraca-
nal retention is necessary for durability of the composite
crown.
crown.

In the last few decades of the advent of new materials
like strip crowns, polycarbonate crowns, veneered stain-

Indian Journal of Clinical Research in Dentistry, Jan-Jun 2023

less crowns and art glass crowns, carious teeth with suffi-
cient tooth structure are being restored esthetically and ef-
fectively. This has led to a gradual shift from extraction to
non extraction treatment modalities. But these materials
fail to withstand occlusal forces in severely damaged teeth
with loss of crown structure. Hence post and core systems
were introduced to provide additional support to the resto-
rations.[2]

A post and core is a typical type of restoration
which is carried out on the teeth in which crown structure
has been lost due to severe caries or trauma. A post is a
material which is inserted to a certain depth into the root
canal to provide strength and then core is build up with a
restorative material.

Maintaining primary teeth is crucial for the overall
health and development of children. When primary teeth
are damaged due to decay or trauma, restoring them with
post and core is a common treatment option. However,
selecting the ideal post and core material for primary teeth
can be challenging. The material should be resorbable, pro-
vide adequate retention and resistance, and not cause radic-
ular fracture or secondary infection. In recent years, the use
of root stumps of primary teeth as a post and core material
has been gaining attention.

This article will provide an overview of the use of
root stumps of primary teeth as a post and core material,
including its benefits, limitations, and clinical applications.
Additionally, this article will review the past and present of
post and core materials for primary teeth, including the
advantages and disadvantages of different materials. By
understanding the various options available for post and
core materials, dental professionals can make informed
decisions to provide the best possible care for their young
patients.

Rationale for preservation of primary teeth

Primary teeth maintains the arch integrity, space
management for erupting permanent teeth and definitely
the esthetics. Rationale for preserving primary teeth is
mainly to maintain arch length to preserve the space for
permanent teeth, maintaining healthy oral environment,
functions of mastication and speech and to enhance the
smile of the patient by securing esthetics.[15]
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History

Technique of “mushroom shaped”
composite resin short post and a
composite resin crown was built on
the reinforced superstructure of the
remaining crown dentin.”!

Mini pins as post in primary anteri-
ors.

Fibre core post system in carious
primary anterior teeth."!

Technique involved placement of
an omega shaped stainless steel
wire extension into the entrance of
the root canal [’

Compared the fracture resistance of
two different types of polyethylene
fibers. Pre-impregnated fibers with
resin and non pre-impregnated
fibers.!”)

Compared glass fibre reinforced
composite resin as post with omega
shaped stainless steel wire fHOSt in
primary maxillary anteriors.!

Modified omega loop technique for
the restoration of the severel?f dam-
aged primary anterior teeth.”

Modified anchor shaped wire as a
post in severely decayed primary
anteriors.!'

Compared four post systems in pri-
mary teeth : Intact glass fiber posts,
split-ended glass fiber posts, com-
posite resin posts, and orthodontic y
“gamma” wire posts.

Compared Customized quartz fiber
post, Composite post and Prefabri-
cated glass fiber post restoration in
extracted I?rimary teeth for fracture
resistance.'”)

Used root stumps of primary tooth
as a post and core in restoring pri-
mary anterior teeth."*!

In-vitro comparison of reverse-ori-
ented metal post with fiber post was
carried out on primary incisors.
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2002
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al; 2004
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2008
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al; 2014
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al; 2014
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2020
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Classification of post systems[16]
Based of fabrication (fig—1,2)

Prefabricated Flg_ 1
Glass fibre. Carhon L
: Polyethyl Ceramic Glass
coﬁﬁiite ene fibre
Fig 2

Modified
anchor shaped

Omega Composite c;“md;ﬁe Biological
post post post post

Different post systems used in primary dentition

1. Composite post
Composite posts can be fabricated directly in post

space in the prepared root canal by using composite mate-
rial. Fabrication of composite post is done by creating an
inverted mushroom shaped undercut in the prepared canal,
etching and bonding is done and Light-cured composite
resin was injected into the canal chamber. The resin short
post was light cured in two steps: first the resin in the post
preparation, followed by the resin that formed the super-
structure of the post. Then the crown was built up over the
post restoration. It provides good esthetics but retention of
the post can be poor due to polymerization contraction &
shrinkage could be a risk. [3] (fig-3)
2. Indirect composite post

Indirect composite post are fabricated extraorally.
Post space is created in the obturated root canal and Im-
pression of the canal is then made by using low-viscosity
elastomeric impression material with preformed wooden
sticks which were of same diameter as post. Composite
build up was done on cast for post which was embedded in
the root canal over which coronal composite build up was
done. [17] (fig-3)
3. Polyethelene Fibre posts

These posts are preferred as they improve the im-
pact strength, modulus of elasticity, & flexural strength.
They are almost invisible in resin matrix, in contrast to
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Figure—3

contrast to glass fibers, which fail to stick to resin ma-
trix. It is composed of plasma treated ultra-high molecu-
lar weight polyethylene fibers woven into three dimen-
sional structure, leno wave or triaxial braid. Because of
its special patterns of cross-linked threads, a higher me-
chanical interlocking is provided, which gives this mate-
rial high strength and fracture resistance.[18] For the
step wise preparation of this post system first removal of
2 mm of the coronal portion of the root filling should be
done. Coronal structures and pulp chamber were etched
and conditioned properly. Polyethylene fibers condi-
tioned with bonding agent, placed in the slot of the root
canal, are stabilized with composite material. Polyeth-
ylene fibers, 2 — 3 mm in length, are maintained above
the crown to reinforce the coronal structure. [7] [15]
[18] (fig-3)
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4. Ribbond fibres

These fibres have adequate translucency for cases
with great esthetic appeal because they can be camou-
flaged inside the resin composite structure, as in cases of
intracanal reinforcement. They have advantages of easy to
manipulate, fall apart, or rebound, maintaining unaltered
extension after being cut. Dual cure resin cement is used
with ribbond fibres and final restoration is done with com-
posite resin. [15] [16] [19] (fig-3)
5. Glass fibre post

They are composed of unidirectional glass fibres
embedded in resin matrix. They have advantage of stress
distribution over broad surface area and they are increasing
the load threshold. This post system are failure to stick to
the resinous matrix which interferes with the esthetics and
interfere with resorption if extended beyond 3 mm. [15]
[16] (fig3)
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6. Glass fibre reinforced composite resin posts

They are new generation of fiber posts com-
posed of densely packed silanated glass fibers in light
cure gel matrix. The fibers are of 7 to 10 um in diame-
ter. Its flexural strength is 1280 MPa which is closer to
dentin so decrease root fracture. They have greater ease
of handling and can be used in high stress bearing areas.
They are invisible in resin matrix so are the most suita-
ble for esthetic needs. The GFRC post cured for 20 sec-
onds in order to gain rigidity, before insertion into the
post space. Light cured flowable composite resin is used
into the canal chamber after which the GFRC post is
inserted.The fiber post & composite are then cured to-
gether. The coronal portion of the glass fibre reinforced
composite post is splayed to increase the surface area for
the retention of the core. [8] [16] [20]
7.Carbon fibre post

It is non-metallic prefabricated post systems.
Carbon fiber based posts are essentially composite mate-
rials. They are made of equally stretched and continuous
aligned unidirectional carbon fibers, 8mm in diameter,
embedded in an epoxy resin matrix. The carbon fiber
post is a passive post, which is black in colour. They are
available in different sizes (from 1 to 1.7mm) and
shapes (parallel sided, tapered, smooth and serrated
forms). When the fibres are aligned at an angle to the
principal axis of the composite, high transverse strength
and moduli of elasticity, similar to those of bone, are
achieved. Although the strength of carbon fibre posts
decreased by as much as one-third when they come in
contact with moisture. [15] [6] [21] (fig-3)
8. Ceramic post

The ceramic post is made of zirconium oxide
ceramic which exhibits phase transformation at different
temperatures. These transformations cause volume
change and stress which are detrimental to zirconia’s
physical properties, thus yttrium oxide was added as a
stabilizing agent to inhibit transformations. Ceramic
post has a cylindro-conical design, where the post tapers
in its apical third in order to preserve tooth structure and
to facilitate cementation. Ceramic post includes biocom-
patibility, its resistance to corrosion and its inability to
stain the tooth structure, its outstanding esthetics, result-
ing from the optical properties of the post material, and
in addition, the post can be used directly using compo-
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site core or indirectly using the heat pressed technique to
achieve a ceramic core build up. [15][16]
9. Biological post

The term biological restoration was introduced by
Santos and Bianchi (1991) to describe an alternative tech-
nique that uses adhesive capabilities of materials in combi-
nation with strategic placement of parts of extracted human
teeth. Extracted root stump is placed in a sodium hypo-
chlorite 3% solution in a day for dissolution of organic
structure. The surface layer is removed using an ultrasonic
scalar and washed thoroughly with saline and hydrogen
peroxide. This removes any remnants of organic structure
as well as conditions the root stump. It is disinfected and
sterilized at 121°C at 15 Ibs pressure for 15min. This is
stored in saline mixed with hypochlorite till donor is avail-
able. [15] [16] [13] (fig-3)
10. Omega post
Omega post is a wire extension made from a 1.5cm length
of 0.5mm round orthodontic stainless steel wire which was
bent into an omega shaped loop, so creating an “omega
wire extension”. During construction of the pulpal ends of
the wire extension, the wire was bent in such a way as to
allow the ends to be hooked in the entrance of the root ca-
nal. The pulpal ends extended approximately 3mm into the
root canal so as to increase the overall retention of the
wire. The incisal end or loop of the wire projected 2-3mm
above the remaining root structure. This provided better
mechanical retention and support for the restorative materi-
al. [6] (fig-4)

compomer

‘omega wire extension

S\

Omega post!'61 €]

Bl

Modified anchor post!'3!

fig-4
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11. Modified omega post

A 0.5 mm round orthodontic stainless steel wire
was used for making modified omega loop. Using ortho-
dontic No. 130 pliers, a 2-mm length of wire was bent
and shaped as an omega loop terminating to two parallel
pulpal ends. The loop consisted of an omega wire simi-
lar to the original version. This omega-shaped segment
projected 2-3 mm above the coronal tooth segment. The
omega loop provided extra retention for the restorative
material. The intracanal segment consisted of two paral-
lel L-shaped terminals of 3 mm length, which were in-
troduced into the slots prepared at the mesial and distal
aspects of the root canals. The insertion of these parallel
terminals into the conical root canals resulted in an in-
ward bending and thus the activation of these arms. The
terminal short projections of the L-shaped arm acted as
an accessory retainer inside the restorative material. [9]
(fig-3)
12. Modified anchor post

The intracanal segment consisted of two parallel
L-shaped terminals of 3 mm length, which were intro-
duced into the slots prepared at the mesial and distal
aspects of the root canals. The insertion of these parallel
terminals into the conical root canals resulted in an in-
ward bending and thus the activation of these arms. The
terminal short projections of the Lshaped arm acted as
an accessory retainer inside the restorative material me-
chanical retention. Excess compression is not advised as
it may cause root fracture. The post is placed in the pre-
pared root canal and checked for adaptation. Mushroom
shaped retention grooves are placed on the inner side of
the root to create locking mechanism thereby increasing
retention. [13] (fig-4)

Canal preparation for post and core in primary teeth
The root canal treatment is carried out on the

tooth over which post and core had to be done. About 4

mm of root canal filling material is removed from the

canal. 1 mm of cement is placed over the filling material

of the canal. The rest 3 mm canal space is used for the

placement of post. [15]

The standard parameters for dowel length in a tooth with

normal periodontal support includes :

e 2/3rd the length of canal

¢ An amount equal to coronal length of the tooth
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« Y the bone supported length of the root.

Advantages of Using Post in Primary Teeth [15] [16]

e Posts primarily provide the necessary retention for the
core.

e Posts provide support for the final restoration posts are
indicated.

e Posts are used to reestablish the function and the es-
thetic appeal of severely mutilated primary anterior
teeth.

e Posts improve the adhesion of strip crowns by increas-
ing the surface area of the tooth structure on severely
diseased primary incisors.

e Posts improve resistance to the mechanical load of the
restored teeth.

Disadvantages of the post in Primary Teeth [15] [16]

» Loss of restoration due to fracture of post

e Absolute debonding of the post,

e Thinner hard tooth substance and differences in the
amount and distribution of minerals compared with
permanent teeth lead to difficulties in achieving pre-
dictable and effective bonding of tooth-colored restora-
tive materials.

Core Restorations after Post placement

Single tooth crowns, like polycarbonate crowns,
open-faced anterior stainless steel crowns, composite strip
crowns, acrylic resin crowns, porcelain veneers, pedo jack-
et crowns, pedo pearls, artificial glass crowns, cheng
crowns, dura crowns, new Millennium crowns could be
used to restore the coronal portion of teeth using either a
direct or indirect technique.[15][16]

Conclusion

The evolution of posts for primary teeth has re-
volved the world of esthetics in children. The cast metallic
posts, composite posts, preformed posts and esthetic fiber
post designs, has been influenced the variety of factors one
of which is the need for esthetics. The ideal requirement
for a post must includes the functional harmony, biocom-
patibility, radiopacity, post design, fracture resistance, re-
inforcement, cementation, and retention. Different types of
designs made of different materials are available for the
posts in primary dentition. It is therefore up to the practi-
tioner’s professional flexibility to select the post system
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that best fits the individual situation and techniques that
obviate the patients’ functional and esthetic demands

a

nd save chair time which is favorable during treatment

of very young children.
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