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Abstract

Intraradicular retainers are cylindrical or conical structures
traditionally made of metal or fiberglass used in the root
canal of endodontically treated teeth. They have been
widely used in cases where the remaining coronal structure
of the tooth is not sufficient to provide adequate support
for the restorative material. Metal retainers have a much
greater modulus of Elasticity (E) than the glass fibre. This
was the factor pointed out as responsible for allowing
greater resistance to fracture in the system due to the
greater ability to withstand the load concentration before
the deformation indicated in cases where high occlusal
loads are present, such as patients with bruxism and
absence of adequate occlusion.
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Introduction

The absence of a remaining coronal structure is one of the
conditions that still challenges the selection of the retainer. A
review showed that the posts behave better when a remaining 2
mm coronal structure is present, providing the ferrule effect [1].
Thus, the present article consists of reporting the case of a
patient with the left lateral incisor treated endodontically and
with a metal intraradicular retainer and crown showing a root
fracture, where it was necessary to perform a more invasive
approach, performing the extraction of the element and after 3
months, the dental implant will be made [2]. The study aims to
highlight the main differences between metallic and fiberglass
intraradicular retainers, with a systematic approach in their main
indications, advantages, limitations and flaws.

Case Study

Patient M.A.O.S., leucoderma, 59 years old, male, attended a
private clinic reporting: "l bit a hard food and | heard a snap in
the teeth". During the clinical examination, the patient reported
painful symptoms after the event. Then, a radiographic
examination was performed (Figure 1).

It was possible to observe that element 22 had previously
received endodontic treatment, and a metallic intraradicular
retainer and crown was made. The slightly lacerated root is a
predisposing factor to a possible root fracture, especially in
this tooth with a metal retainer [3]. Analyzing the
radiography carefully, a vertical root fracture was detected in
the distal region of the root of the dental element. As the
fracture extended up to the middle third of the root, the
treatment plan chosen was for atraumatic extraction of
tooth 22, followed by a dental implant. Firstly, the crown and
intraradicular retainer set was removed (Figure 2), and soon
after removal, it was possible to see the vertical root fracture.
Then, the removal of the fractured portion and tooth
extraction were completed (Figure 3). Finally, the patient will
use a temporary removable partial dentures for about 3 months,
followed by a dental implant replacing the extracted element
[4,5].

Figure 1: Periapical radiography of element 22.
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Figure 2: After removing the crown.

Figure 3: Molten metallic crown-core set and extracted root
remnant.

Discussion

Substantial loss of coronal tooth structure as a result of
tooth decay, trauma and endodontic therapy can affect the
overall strength of a tooth without pulp. Several studies have
indicated that tooth strength is directly related to the rest of
dentin [6]. Several materials have been used for the
manufacture of intraradicular retainers. Metal alloys have
been the material of choice for decades. However, several
authors have reported that the use of an intraradicular
retainer with a significantly higher elasticity module than
dentin can create stresses at the cementinterfaces, with the
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possibilityinterfaces, with the possibility of post-separation or
root fracture [7]. According to the current literature, teeth
treated endodontically have a higher risk of fracture than vital
teeth due to the decreased moisture content in dentin and, in
most cases, compromise structural integrity.

For functional and aesthetic reasons, protesis of the type
crown total, together with the retainer, are often recommended
to improve crown retention [8,9]. The cast metal retainers
technique has been advocated as the gold standard restoration
for decades, but the traditional technique is time consuming and
involves high laboratory and material costs. The introduction of
prefabricated core systems and aesthetic core systems, such as
ceramic reinforced with fiber and zirconia, significantly improved
the results. In cases of complex oral rehabilitation; dentin,
cement, abutment, retainer, crown and their interfaces can have
varying concentrations of stress due to their different
mechanical characteristics when the masticating forces are
exerted [10]. It has been suggested that the material of the
intraradicular retainer has an elasticity modulus similar to that of
dentin (18.6 GPa) to distribute the applied forces evenly along
the length of the column and the root.

Differences in the biomechanical behavior of teeth restored
with prefabricated fiberglass and metallic retainers were
observed. However, they show similarities regarding fracture
resistance. Metal retainers are traditionally made of alloy with
an elastic modulus much larger than that of dentinae and are
responsible for supporting high chewing loads before
defracturing. In addition, the metallic core is made in perfect
juxtaposition with the dental structure, minimizing the thickness
of the cement layer, also responsible for providing a high
fracture load [11]. However, the placement of prefabricated
cores also provides some benefits. For example, a specific drill
for channel preparation, with the same shape and thickness as
the fiberglass pin, provides a precise adaptation of the
prefabricated core. The fiberglass pins are repackaged with
composite resin directly into the root canal, ensuring
juxtaposition. A thin layer of resin cement was identified as
important to provide friction and pin retention [12].

The other main reason for the similarity in fracture resistance
between the cores is the ferrule effect. Although the use of a
prefabricated retainer should be less resistant than the metallic
one, this study showed that the reinforcement provided by the
intracanal relining is sufficient to promote similar fracture
resistance when 2 mm of remaining coronal structure is present.
The ferrule effect means that axial parallel to the dentin walls
provide a protective effect, reducing the stress between the
structure of the nucleus and the dental element, helping to
better distribute the stress along the tooth structure after being
surrounded by the crown [13]. In addition, studies have shown
that metal cores under constant action of masticatory loads
provide slow crack growth and adhesive failure of the retainer/
cement/dentin interface. After loose adhesion, more energy is
transferred to the tooth structure causing the fracture.
Prefabricated retainers led to less contact pressure, especially
when the re-fiberglass pins were used [14]. This is explained by
the fact that the fiberglass posts have flexural behavior similar to
that of dentin, which minimizes stresses in the tooth structure
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and in the retainer/dentin interface. The greater contact
pressure observed in the metallic core when compared to
prefabricated posts can be attributed to the smaller contact area
with dentin (pressure=force/area). Therefore, for metallic cores,
the stresses are concentrated only at the core/dentin interface,
while groups of prefabricated posts dissipate stress along the
root canal.

Conclusion

Therefore, the use of a retainer glass fibre should be
considered as a viable option for the rehabilitation of teeth with
little coronal structure in daily clinical practice, to provide
adequate retention to the coronal remnant of the tooth. As can
be seen that the tooth had a dental clinical remnant with the
possibility of making a retainer glass fibre. Among the failures of
the retainer glass fibre, it can be considered that in the worst
case it would de-stem due to inadequate preparation. Despite
this, this fact does not delegitimize the wide usefulness of metal
retainers in rehabilitation treatments, especially in teeth with
little or no coronal remnant. In the clinical case in question, the
lacerated root, the metal retainer and the excessive mechanical
load were the main factors for the vertical root fracture to occur.
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