
P
os

te
d

on
A

u
th

or
ea

27
J
an

20
22

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

32
74

36
.6

63
78

02
9/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

OPTIMIZATION OF ESTHETIC REHABILITATION IN

TOOTH WITH ENDODONTIC IMPAIRMENT

Paulo Augusto Pires Milani1, Thalita Matos2, Leonardo Pelissari1, Fabiano de Oliveira
Araujo1, Willian Lacerda3, Matheus Coêlho Bandéca1, and Yasmine Pupo3

1Universidade Tuiuti do Parana
2Tuiuti University of Parana
3Universidade Federal do Parana

January 27, 2022

Abstract

There is need to optimize dental procedures for better productivity and patient acceptance, without, however, reducing the

quality of the results obtained. The objective of this work is to present a clinical case that illustrates endodontic retreatment

followed by installation of a fiber glass post and coronary preparation.

INTRODUCTION

Esthetics outcomes are a growing concern of human beings, and this leads to a constant search for beauty
that expresses harmony and naturalness. In this sense, restorative procedures have contributed positively to
the resolution of esthetic dental challenges (1). In addition, every day there is a greater need to streamline the
duration of dental procedures in order to keep up with the pace of modern life, without, however, reducing
the quality of the results obtained (2). Restoring endodontically treated teeth is a permanent challenge in
Dentistry, as biomechanical, esthetic and technical aspects may result in failure and the possibility of tooth
loss (3). The clinical situation becomes even more challenging when failure in endodontic treatment leads to
the need for retreatment of the root canals (4). In this context, simultaneous root and coronary restoration in
a single session, when possible, presents itself as an advantageous restorative possibility, since the endodontist
is familiar with the root canal system for its preparation and can also maintain the aseptic chain of the
procedure in the same session (5). The esthetic and functional rehabilitation of endodontically treated teeth
with loss of a large amount of coronary structure requires, in most cases, the use of intraradicular retainers
as an additional way to stabilize and retain the restorative material (6). The combination of fiberglass
posts and composite resin filler cores have gained popularity in recent years due to their mechanical and
esthetic properties. Because they have a modulus of elasticity similar to dentin, it drastically reduces the
risk of root fracture, when compared to metallic and ceramic retainers, due to better stress distribution (7).
The coronary restorative procedure to restore the biomechanical and esthetic balance, should also employ
materials that have properties similar to those of the tooth structure to be replaced (8). Metal-free reinforced
ceramic systems have emerged as an alternative to conventional porcelains for providing excellent esthetics,
greater fracture resistance, and less crack propagation than conventional feldspathic ceramic systems (9).
The combination of these restorative materials with the evolution of adhesive cementation techniques has
made this treatment approach an alternative highly viable to classical and more invasive forms of restorative
treatment (10). The objective of this work is to present a clinical case that illustrates the endodontic
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. retreatment followed by installation of a fiberglass post, coronary preparation and preparation of a provisional
in a single session and subsequent rehabilitation with a metal-free ceramic crown.

CASE REPORT

A 54-year-old female patient presented to the dental office reporting dissatisfaction with the esthetics of her
left upper incisor (tooth 12). On clinical examination, there was a loss of coronary material at the middle
third of tooth 12 and the presence of temporary restorative material (Figure 1 – A and B). The radiographic
examination revealed the presence of an apical lesion associated with incomplete filling of the root canal,
characterizing chronic apical periodontitis (Figure 1 - C). Considering the diagnosis, the remaining tooth and
the need for both endodontic and restorative treatment, the endodontic retreatment was planned, followed
by the installation of a fiberglass post associated with a composite resin filling core, for subsequent prosthetic
rehabilitation with a full crown. Before starting the treatment, a fiberglass post (Whitepost DC - FGM,
Joinville - SC, Brazil) was selected to be installed in the root canal. The procedure started with isolation of
the operative field and opening of the cavity with a 1014 drill and irrigation with saline solution. The primary
guta percha removal was performed with a Gates Glidden drill (Maillefer/Dentsply, Ballaigus, Switzerland)
and the secondary removal with a 20/06 file and a 30/10 file (ProDesign SEasy, Belo Horizonte, MG, Brazil)
preparing the canal body. Then, an ultrasonic tip R1 – Clearnsonic (Helse Ultrasonic - Santa Rosa do
Viterbo, SP, Brazil) was used to remove the remaining gutta-percha from the walls of the root canal with
the aid of an optical microscope for magnification. Guta percha removal in the apical third was performed
with C Pilot files (VDW, Munich, Germany) 10 and 15, followed by foraminal enlargement with a 40/05
file (ProDesign Logic – Easy). During preparation, abundant irrigation with saline and chlorhexidine gel
was performed. The root canal filling was preceded by EDTA application (Maquira Indústria de Produtos
Odontológico Ltda., Maringá, PR, Brazil) with abundant agitation for 3 minutes followed by drying with
extra-fine tips (Capillary tips – Ultradent, South Jordan, ST, USA ) and calibrated absorbent paper on the
final anatomical file. The filling was then performed using a single calibrated gutta-percha cone at the base of
the final anatomical file and endodontic cement (Endomethasone N Septodont, Saint Maur, France) leaving
adequate space for the fiberglass post. The chosen post was tested in the root canal in order to check its
adaptation to the prepared canal (Figure 2 – B). To obtain the greatest possible adaptation, the post was
reanatomized with composite resin (Charisma Classic – Kulzer, Wehrheim, Germany) (Figure 2 – C). For
this, the canal was isolated with a chlorhexidine gel. The post was conditioned with 37% phosphoric acid
(Condac 37 – FGM, Joiville, SC, Brazil) for 15 seconds, washed for 30 seconds and dried with an air jet.
A thin layer of silane (Prosil – FGM) was applied to the post using a disposable applicator (Cavibrush –
FGM), and dried with a light jet of air after one minute as indicated by the manufacturer. Composite resin
was applied around the post and the post was inserted into the root canal. This set was light cured for 10
seconds and then removed from the conduit to finish its light curing out of position for another 40 seconds
each face (mesial, distal, buccal and palatal). Afterwards, dentin conditioning was performed for the post
cementation step. The self-etching adhesive system (Clearfil SE Bond – Kurakay, Osaka, Japan) was applied
following the manufacturer’s instructions. After root cleaning with chlorhexidine gel, the primer was applied
using extra-fine disposable applicators (KG Brush – KG Sorensen, Barueri, SP, Brazil), in all areas of root
dentin and coronary enamel for 20 seconds together with light air jet for 5 seconds, the excess was removed
with extra-fine tips (Capillary tips - Ultradent). Then the bond component was applied in the same way.
The dual resin cement (Allcem Core – FGM) for the fiberglass posts was inserted inside the conduit using a
specific mixing tip. The pin was then positioned in the conduit and light cured for 40 seconds. The coronal
portion was filled with composite resin (Charisma Classic – Kulzer), and it was also light-cured for 40 seconds
(Figure 2 – C). Afterwards, the absolute isolation was removed and the supragingival coronary preparation
was carried out for a total ceramic crown using a #4138 diamond tip (KG Sorensen), at an average depth of
1.0 mm (Figure 3 – A). At the end of the first session, a provisional restoration was performed using a veneer
from a prefabricated tooth (Biotone – Dentisply, Petrópolis - RJ, Brazil) relined with self-curing acrylic resin
(JET – Classico, São Paulo, SP, Brazil). The provisional restoration was finished and polished using a cutter
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. and rubber kit (Professor Marcelo Hayashida Kit – Dhpro, Paranaguá, PR, Paraná) and it was cemented
with temporary cement (Temp-bond NE – Kerr, Scafati, Salerno, Italy ) (Figure 3 – B). Through periapical
radiography it was possible to observe that the endodontic treatment was satisfactory with adequate apical
sealing (Figure 3 – C). The second session proceeded with the refinement of the preparation and impressions.
It began with the removal of the temporary restoration and gingival retraction to complete the preparation
at the subgingival level (Figure 4 – A and B). The thinnest cord selected #000 (Ultrapack – Ultradent)
impregnated in hemostatic solution (Viscostat - Ultradent) was inserted into the gingival sulcus followed
by the second retractor cord #00 (Ultrapack – Ultradent) and subgingival extension of the preparation was
performed using diamond tip #4138 (KG Sorensen) (Figure 4 – C). The finishing of the corners and edges was
carried out with medium and fine grain sandpaper discs (Soflex pop-on – 3M Espe, St. Paul, MN, USA) and
diamond tip #4138 F (KG Sorensen) (Figure 4 – D). After completion of the preparation, the impression was
taken using the two-step technique. The molding material used was addition silicone (President – Coltene,
Altstatten, Switzerland) (Figure 5). After selecting the tray, the first molding was carried out with the heavy
material, performing tilting movements in order to create space for the light material. After its setting and
removal from the tray, the most superficial retractor wire was removed and the tray was loaded with the
light silicone and placed in position in the mouth. Finally, the tray was removed from the mouth and
the impression was washed under running water and sent to the laboratory for the fabrication of vitreous
ceramic restorations based on lithium disilicate (IPS e.max, Ivoclar Vivadent, Schaan, Liechtenstein). Color
selection was made using specific scale. The provisional restoration was relined with self-curing acrylic resin
(JET – Classic); the finishing and polishing was done using a milling and rubber kit (Professor Marcelo
Hayashida Kit – Dhpro) and it was cemented with temporary cement (Temp-bond NE – Kerr). In the third
session, with the ceramic piece in hand (Figure 6 A and B), the provisional was removed, the preparation
was cleaned using a Robson brush (Figure 6 C), and the crown was tested in the mouth to verify esthetics
and adaptation. For cementation, absolute isolation of the operative field was performed. The enamel area
of the preparation was etched with 37% phosphoric acid (Condac 37 – FGM) for 30 seconds, washed for
30 seconds and dried with an air jet. Then, the self-etching adhesive system (Clearfil SE Bond – Kurakay)
was applied following the manufacturer’s instructions followed by light curing for 10 seconds on each face.
The internal conditioning of the piece was performed with 10% hydrofluoric acid (Biodynamics - Ibipora,
PR, Brazil) for 20 seconds, followed by washing and drying (Figure 7 A). It was then conditioned with 37%
phosphoric acid (Condac 37 – FGM) for 15 seconds, followed by washing and drying for application of Silane
(Prosil - FGM) (Figure 7 - B and C). Finally, the dual resin cement (Allcem Core - FGM) was applied
inside the ceramic crown and finally, the piece was placed in the preparation (Figure 8 A). Excess cement
was removed from the margins using a spatula and brush. Then, light curing was carried out for 40 seconds
on each face (vestibular, incisal and palate). Subsequently, the occlusal adjustment was performed using
Accufilm carbon paper (Parkell - Farmingdale, NY, USA). The esthetic and functional result obtained was
satisfactory and satisfied the patient’s complaint (Figure 8 - B and C).

DISCUSSION

The prosthetic rehabilitation of an endodontically treated tooth is a factor that can significantly influence
the success of restorative treatment (3,5). This paper illustrates a clinical case in which, due to a precise
approach with endodontic retreatment followed by installation of a fiberglass post, prosthetic preparation
and making a provisional in a single session, the prosthetic rehabilitation process was optimized. This
single-session endodontic and restorative approach illustrated in this work is described in the literature as
the BCR (simultaneous coronal shielding) concept, which is a technique for simultaneous preparation and
restoration of both the root and coronary canal system. It is a planned biomechanical preparation aiming at
the immediate installation of an intraradicular fiberglass retainer, concluding with the definitive restoration
of the endodontically treated tooth, with resin and/or ceramic materials, considering clinical, mechanical
and biological aspects of the tooth (5). It is important to point out that, in cases like the present one,
there are some advantages for the endodontist to perform the intraradicular restorative procedures in the
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. same session. From a biological point of view, the need for a provisional restoration in an approach in more
than one session is a critical point after endodontic treatment, because if there is no good adaptation of
the restoration, there is a great risk of bacterial infiltration (11). Carry out the preparation intraradicular
and installation of the fiberglass post immediately after the endodontic treatment maintains the aseptic
chain, avoiding contamination of the root canals by saliva and also eliminates moisture and fluids from the
oral environment that can impair adhesion (5,12). Furthermore the endodontist is more familiar with the
morphology of the root canal system and its working length, and there is less risk of fracturing the coronal
tooth tissue, thus losing the reference point from which the working length was determined. This leads to the
proper amount of gutta-percha removal and lower risk of perforation (13). The purpose of the intraradicular
retainers, such as the fiberglass posts used in the present clinical case, is to provide retention and stability
for the restorative materials (6). Regarding fracture resistance, the literature shows that a higher rate of
root fracture occurs in teeth with prefabricated stainless steel posts and not those with non-metallic posts
(15). This is due to the modulus of elasticity of fiberglass posts, which are more similar to root dentin, thus
the tension of the forces incident on the post. and the root can be distributed more evenly (16). In cases of
failure in which a filling core with a fiberglass post is used, the post usually fractures or loosens, which is still
subject to repair or new restoration (17). On the other hand, the literature recommends that if the height of
the coronary remnant is less than 2mm. Fiberglass posts compared to cast metal cores have great esthetic
advantages. In addition, without the laboratory phase, the result is a reduction in clinical steps, as well as
costs, and also a lower loss of healthy tooth structure for the manufacture of a filling core in composite resin
(16,17). These advantages are especially applied in cases such as the present one where the use of fiberglass
post enabled the completion of the prosthetic preparation after endodontic retreatment in the same session,
optimizing the restorative process. The morphological differences along the root canal can lead to a mismatch
between the diameter of the post and the space occupied by it, leading to an increase in the thickness of the
resin cement. Therefore, the reanatomization of the post with composite resin has been proposed, reducing
the thickness of the resin cement layer, improving frictional retention and creating a better adaptation to
the root canal (18). It is noteworthy that for the cementation of these posts, it is necessary to whether a
chemically activated or dual cement, as there is difficulty in the transmission of light to the apical third
(19). In order to meet these recommendations, in the present clinical case the fiberglass post used was
reanatomized with composite resin and for its cementation it was used. if dual resin cement. In the coronal
portion of the filling core, definitive restoration is another important component in the final reconstruction,
both morphologically and esthetically (5). Metal-free ceramic crowns are an excellent restorative alternative,
provided that the clinical protocol of mechanical preparation and adhesive cementation is correctly followed
(20). Some authors have reported success in restoring the esthetics of elements in the esthetic zone when
using ceramic systems reinforced with lithium disilicate due to their excellent esthetic properties and high
strength (8). Furthermore, ceramic restorations offer long-term stability and durability and may have higher
failure rates when associated with cases of patients with parafunctional habits such as bruxism (21). The
indication of a metal-free ceramic restoration for the patient in this clinical case to the expectations of
esthetics in the smile because it is a lateral incisor.

CONCLUSION

The treatment approach illustrated in this clinical case with endodontic retreatment followed by installation
of a fiberglass post, coronary preparation and preparation of the provisional in a single session, optimized
the subsequent rehabilitation with a ceramic crown, reducing the clinical time and having good acceptance
by the patient. This procedure, when performed by a qualified professional, presents satisfactory esthetic
and functional results.
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FIGURES

Figura 1. (A and B) Intraoral photos showing the initial appearance of tooth 12; (C) periapical radiograph
unsatisfactory endodontic treatment of tooth 12.

Figura 2. Post test in the root canal; (B) Reanatomization of the post with composite resin; (C) composite
resin filling core after post cementation.

Figura 3. Aspect of the initial supragingival preparation; (B) provisional restoration; (C) radiographic
appearance after endodontic retreatment shows adequate apical sealing.
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Figura 4. (A and B) Gingival retraction with retractor wire; (C) Subgingival extension of the 4138 diamond
tip preparation; (D) final aspect of the preparation.

Figura 5. (A) Mix of heavy silicone addition material; (B and C) aspect of the mold.

Figura 6. (A and B) Lithium disilicate ceramic crown; (C) cleaning the preparation with a Robson brush.

Figura 7. (A) Internal conditioning of the crown with 10% hydrofluoric acid; (B) internal cleaning with 37%
phosphoric acid; (C) silane application.
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Figura 8. (A) Cementation of lithium disilicate crown with resin cement; (B and C) final appearance after
cementation.
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