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ABSTRACT
Prosthetic dentistry involves functional and esthetic restoration. Some situations require the use of
fiber-reinforced composite resin posts that help preserve restorations. However, if the initial
treatment fails, a new endodontic intervention may be required for fiber-reinforced composite
resin post removal. This procedure can be complex and challenging but can be facilitated with
guided endodontics. This clinical report describes the use of a prototyped guide created with
virtual planning for fiber-reinforced composite resin post removal. The guide improved patient
safety, shortened the treatment time, and eliminated the need for a new restoration. (J Prosthet
Dent 2022;128:4-7)
Endodontically treated teeth
with extensive coronal
destruction are frequently
restored with fiber-reinforced
composite resin (FRC) posts to
provide sufficient retention for
the restoration.1-6 With tech-
nological advancements in
restorative materials and
dentin adhesion, glass or car-

bon fiber and zirconia and other ceramic posts have
mainly replaced metal posts. However, in some situa-
tions, these adhesively bonded posts may need to be
removed for endodontic retreatment or prosthetic rea-
sons. FRC post removal can lead to root perforation,
deviations from the root axis, crack propagation, or even
fracture if it is not performed appropriately.6-9

Cone beam computed tomography (CBCT) scan-
ning has increased diagnostic accuracy and facilitates
the use of a prototyped guide which improves the
accessibility of endodontic treatments.5,8 Recently, a
technique for removing FRC adhesively bonded posts
by using prototyped guides designed by virtual plan-
ning based on tomographic images has been
described.10-18
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A clinical application of the guided endodontics
technique is described for adhesive fiber post removal. It
provided a rapid and safe option and an alternative to the
use of an operating microscope.
CLINICAL REPORT

A 38-year-old woman attended the endodontic clinic
at the University of Itaúna complaining of moderate
pain on palpation and percussion of her maxillary left
central incisor (Fig. 1). She did not report a history of
systemic illnesses, but her dental history revealed
dental trauma during childhood, leading to a necrotic
central incisor that had been endodontically treated 15
years previously. A radiograph revealed signs of
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Figure 1. Before retreatment. A, Frontal view, esthetics acceptable. B, Periapical radiograph.

Figure 2. Cone beam computed tomography scan. A, Sagittal section revealing extensive periapical lesion with fenestration of buccal bone plate.
B, Axial section. C, Coronal section.

Figure 3. Prototyped endodontic guide.
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inadequate endodontic treatment, the presence of a
periapical lesion, and an intraradicular adhesive fiber
post (Fig. 1B). Her signs and symptoms demonstrate
the need for endodontic retreatment. She had
received a definitive crown 2 years previously that was
functional and esthetically acceptable. An endodontic
reintervention by using a guide to remove the post
but preserving the crown was proposed. Surgical
planning was designed through a CBCT scan (i-Cat
Classic; Imaging Sciences International) that allowed
mapping of the remaining root and adjacent struc-
tures. The CBCT scan showed no root fracture signs, a
15-mm-long bonded endodontic post, and possible
root perforation (Fig. 2).

Two diagnostic casts were generated from the 3-
dimensional CBCT images and from intraoral scanning
(TRIOS Color Pod; 3Shape A/S). These casts were
aligned and exported to a virtual planning software
program (SimPlant Pro 15; Materialise Dental). Then, a
virtual guide was created by using a software program
(coDiagnostiX; Dental Wings GmbH). The model was
exported as an STL file and sent to a 3-dimensional
printer (Objet Eden260V, MED610; Stratasys Ltd) to
Maia et al
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produce the prototyped guide. After the guide was
printed (Fig. 3), a Ø1.3-mm drill (Neodent Drill for Temp
implants; Neodent) (Fig. 4) was connected to an end-
odontic motor (X-Smart IQ; Dentsply) at 350 rpm with a
torque of 5 Ncm to 15 mm in length under abundant
irrigation with sterile saline (SF 0.9%). The guide was
removed, and a periapical radiograph was made to
confirm the FRC post removal (Fig. 5).

The tooth was isolated by using a dental dam, and the
canal was cleaned and shaped (WaveOne GOLD large;
Dentsply Sirona) with sodium hypochlorite irrigation. It
was then filled with calcium hydroxide paste (UltraCal;
Ultradent Products, Inc) for 1 week, after which no pain
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Figure 4. Virtual planning of fiber post removal. Dental drill following axis of fiber post and reaching apical aspect of obturated root canal.

Figure 5. Appearance after drilling. A, Radiographic view. B, Clinical view.
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on percussion or palpation was reported. The root canal
was obturated by using warm vertical compaction with
bioceramic cement (Bio C Repair; Angelus), followed by
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the post space preparation (Fig. 6A). A new FRC post
(Reforpost; Angelus) was cemented, and a composite
resin (Filtek Z 350; 3M) was used to restore the coronal
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Figure 6. Radiographic appearance. A, After obturation. B, After 18
months.
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access. The 18-month follow-up periapical radiographic
revealed healing of the lesion (Fig. 6B).

DISCUSSION

FRC post removal is challenging and may lead to inad-
vertent removal of root dentin. The success of the pro-
cedure is directly related to the operator’s experience and
may demand the use of an operating microscope.5

Ultrasonic tips and drills of different diameters and
lengths have been recommended for removing FRC
posts.4 However, this combination can weaken the
tooth.6,7 Subsequently, the use of long-shank drills with a
surgical microscope has been considered essential for this
type of procedure. This latter strategy also involves risks,
such as the likelihood of deviations from the root axis,
removing excess tooth structures, and root perforation.8

In addition, the high cost of the microscopes limits
their availability. Conversely, the technology used in
guided endodontics,9-13 such as the equipment, tomog-
raphy, and dental laboratory support, is more accessible
worldwide.14-16

Recently, prototyped guides for removing FRC posts
have been described. This approach reduces the risk of
failure because the guided endodontics technique pro-
vides guidance, preventing the removal of excessive tooth
structure, perforation, or root weakening. Digital plan-
ning maps the root anatomy, and changes can be pre-
dicted, leading to a better long-term prognosis.5

Although guided removal of FRC posts has been re-
ported,5,17,18 the authors are unaware of similar reports to
that presented for this patient, an endodontic interven-
tion using a guide to remove the post but preserving the
crown.

CONCLUSIONS

The use of a prototyped guide created with virtual
planning for FRC post removal improved patient safety,
Maia et al
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decreased professional stress, shortened the treatment
time, preserved the esthetics, and eliminated the need for
a new restoration. In addition, this approach does not
require specialized training or extensive clinical experi-
ence to achieve predictable results.
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