Use of technology and calcium silicate cement in the
resolution of endodontic retreatment complications:

Case report
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ABSTRACT

Introduction: Accidents and complications may hap-
pen at any endodontic treatment stage. These are likely to
change the prognosis of treatment and can be due to fac-
tors related to instrumental failure, anatomic difficulties and
the professional’s limitations. Objective: This case report
addresses a case where a patient presenting two separated
instruments and a root perforation in a lower molar with
apical periodontitis. Case report: The separated instru-
ments have been removed by mechanical and ultrasonic
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standardized method and the perforation was treated and
sealed by silicate cement-based material. Conclusion:
The use of technological resources favored the resolution
of the case, increasing its predictability. The reestablish-
ment of the normal condition of the tooth and surround-
ing tissues was confirmed by radiograph and computed
tomography exams.
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Introduction

Endodontic treatment is made up of several in-
terdependent stages and each one, from diagnosis
to root canal filling, requires a careful approach to
achieve treatment success. However, during these
steps, some accidents and complications may occur,
such as ledge formation, filling material extrusion,
file separation, root perforation, etc. These mishaps
may arise as much from the anatomical difficulty im-
posed by the case as from carelessness or operator
malpractice.!

One of the most unfortunate accidents that can
occur is the separation of an endodontic file during
its use. Generally, instruments driven by automated
kinematics can be basically fragmented by twisting
or cyclic fatigue.* This sort of accident is associated
with several factors, such as severe canal curvature,?
inadequate speed and torque configuration to which
the instrument is subjected by the motor,* manufac-
turing process, absence of glide path® and file over-
use.®

Given this sort of occurrence, the probability of
treatment failure can become particularly high when
the separate instrument remains obliterating the ca-
nal path and preventing its complete cleaning and
shaping, especially in cases where periapical lesions
already exist’. When an infection is installed, surpass-
ing or removing the separate instrument becomes es-
sential for more predictable results.®

Other sort of accidents that can occur during end-
odontic treatment are root perforations. These can be
defined as involuntary and artificial lesions that cause
undesirable communication between the pulp cav-
ity and the periodontal ligament. They usually occur
during the coronary access, root canal preparation to
receive posts or even during the cleaning and shaping
of root canal.!

The clinical possibilities for treatment of perfora-
tions and their prognosis depend on their location,
amplitude and absence of infection.! This case re-
port aims to describe the treatment of a tooth with
periapical lesion, which underwent endodontic treat-
ment, causing a series of accidents that could make
the case prognosis quite unfavorable.

Case report
A 43-year-old female patient was referred for den-

© 2020 Dental Press Endodontics

87

tal element 36 treatment by another professional due
to the presence of a separate instrument fragment in
the mesial root.

The patient was aware of the presence of the frag-
ment in the root canal, complained of painful ten-
derness in the affected tooth region and reported
a history of edema. A periapical radiograph of the
tooth 36 was performed and it was observed that the
tooth had not only one, but two separate instruments
(Fig 1A). The fragment reported by the indicator was
in the mesial root, between the cervical and middle
thirds, and the other metallic fragment in the apical
region of the distal root. Initially, it was not possible
to identify the type of fractured instrument; however,
it was thought to be a conical drill fragment. In addi-
tion, it was possible to radiographically notice exces-
sive dentin wear on the mesial root near the furcation
region and the presence of periapical lesion on the
mesial root.

At the first visit, the patient was anesthetized by
lower alveolar nerve block (MEPIADRE 100, Nova
DFL, Taquara, Rio de Janeiro, Brazil), rubber dam
isolation and removal of the temporary filling mate-
rial was done. Pulp chamber observation was per-
formed using an operating microscope (DF Vascon-
celos MC1232, Sdo Paulo, Brazil). Then, the presence
of fractured instruments was detected in the mesio-
buccal canal (Fig 1B) and in the distal canal (Fig 1C).

Attempts were made to remove the fragments,
starting with the mesial root fragment. Initially, care-
ful widening of the mesiobuccal canal with modified
Gates-Glidden # 3 drill (Terauchi file retrieval kit ac-
cessories, Dental Cadre, California, USA) was per-
formed (Fig 2A). in order to enlarge the canal and
create a larger surface up to the coronal portion of
the fragment, allowing better access and visualization
of it. In the next step, a micro trephine drill that has
inner and outer diameter of 0.45 mm and 0.6 mm
respectively (Terauchi file retrieval kit accessories,
Dental Cadre, California, USA) (Fig 2B) driven at
low counterclockwise rotation was used to create a
space around the coronal part of the fragment. Af-
ter this procedure, the micro spoon type ultrasonic
tip (TFRK-6, Dental Cadre, California, USA) (Fig 2C)
was used to assist in the creation of a space between
the instrument and the root canal wall, allowing a
careful wear of the area. Next, a straight ultrasonic
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tip (TFRK-S Dental Cadre, California, USA) was used
(Fig 2D), which was placed laterally to the fragment,
activated with intermittent and short propulsion and
recoil movements applied to the fragment in an at-
tempt to dislodge it.

During the removal procedure, a second fracture
of the fragment being removed ocurred, which was
visualized on the periapical radiograph (Fig 3A). Ad-
ditionally, a perforation could be observed in the
area. Once the secondary fragment was removed by
vigorous saline irrigation, the slit was deepened par-
allel to the remainder broken file using the TFRK-6 in-
strument (Fig 2C). The process of removing the frag-
ment in the mesiobuccal canal was continued. This

step was performed using a TFRK-S (Fig 2D) straight
ultrasonic tip driven with lower power. Following the
correct protocol, the fragment was removed, and the
canal path was found (Fig 3C).

The next step was the removal of the metallic
fragment present in the distal root canal. For this, a
set of 1st series K files (Dentsply Maillefer, Ballaigues,
Switzerland) was used under constant irrigation and
aspiration to create a lateral space to the fragment
and the inner wall of the canal. This was facilitated by
the elliptical anatomy of the distal canal itself. Then,
TFRK-S ultrasonic tip was used between the instru-
ment and the canal wall, performing short axial move-
ments, allowing the fragment to be removed (Fig 3D).

Figure 1. Preoperative: A) Initial periapical radiograph of the case, in which it is possible to observe fragments both mesial and distal roots and the

presence of radiolucency in the periapical region. B) Microscopic image of the fragment stuck in the mesiobuccal canal. C) Microscopic image of the

fragment stuck in the distal canal.

© 2020 Dental Press Endodontics

Figure 2. Rotary instruments: A) Modified
Gates-Glidden Il drill. B) Microtrephine Drill #
5. C) Micro spoon TRFK-6 ultrasonic tip. D)
TFRK-S straight thin ultrasonic tip.
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Once the fragments have been removed and the
canals paths unblocked, intracanal medication was
placed into the mesiobuccal canal . A paste of cal-
cium hydroxide (Chemical and Pharmaceutical Bio-
dynamics, Ibipord, Parana, Brazil) mixed with propyl-
ene glycol to assist in the repair of perforation was
used (Fig 3D). Later, in the mesiolingual and distal
channels, calcium hydroxide was also employed, but
with an Ultracal paste (Ultradent Dental Products of
Brazil, Indaiatuba, Sdo Paulo, Brazil).

After 14 days, the patient returned for sealing
of the mesiobuccal canal perforation. The material
of choice was MTA Repair HP (Angelus, Londrina,
Parané, Brazil). The medication was removed, keep-

ing only a small portion inside the perforation (Fig
4A), so that it could serve as a support for MTA?, thus
avoiding material extrusion. In order to prevent the
MTA from being accidentally inserted into the mesio-
buccal canal, it was provisionally obliterated with a
gutta-percha cone (Fig 4B).

After manipulation of the MTA according to the
manufacturer’s instructions, it was taken and inserted
into the perforation area using a MAP System api-
cal microapplication system (Produits Dentaires SA,
Vevey, Switzerland) and accommodated in the perfora-
tion area using a properly sized plugger. After this, the
gutta-percha cone was removed from the mesiobuccal
canal. At this point (Fig 4C), it could be observed that

Figure 3. Transoperative: A) Periapical radiograph of lower left first molar, in which it is possible to visualize the secondary fragment. B) Periapical
radiograph of lower left first molar after removal of the secondary fragment. C) Periapical radiograph of lower left first molar showing that the canal path
was unblocked. D) Periapical radiograph of lower left first molar after insertion of dense calcium hydroxide paste in the mesiobuccal canal.
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the perforation was properly filled by the repair materi-
al. A sterile sponge moistened with distilled water was
applied over the MTA so that it could have its prey con-
solidated. At the end of this session, temporary sealing
was performed with Ionoseal glass ionomer material
(Voco, Porto Alegre, Rio Grande do Sul, Brazil).

After 2 days, the root canals preparation was per-
formed using Prodesign Logic 25.06, 35.05 and 40.05
rotary files (Easy Dental Equipment, Belo Horizonte,
Minas Gerais, Brazil) under copious irrigation and as-
piration of the canals using 2,5% sodium hypochlo-
rite (ASFER Industria Quimica LTDA, Sdo Caetano
do Sul, Sdo Paulo, Brazil). At the end of the prepara-
tion, after the use of Trisodium Edta (Biodindmica
Dental Products LDA, Figueir6 dos Vinhos, Portu-
gal), a calcium hydroxide paste (Ultracal) was used
as intracanal medication and then agitated by an Ir-

risonic E1 ultrasonic tip (Helse Dental Technology,
Santa Rosa de Viterbo, Sdo Paulo, Brazil), in order
to increase calcium hydroxide penetration inside the
dentinal tubules and optimizing the release of cal-
cium ions.!*!! Coronary sealing was performed with
Ionoseal glass ionomer cement (Voco, Porto Alegre,
Rio Grande do Sul, Brazil) and awaited a period of 28
days. After this period, the mesial canals were filled
by the single-cone hydraulic compression technique
compatible with the preparation. The distal canal was
filled with conventional gutta-percha cones by the ac-
tive lateral condensation technique. The endodontic
sealer used was AH Plus (Dentsply, Konstanz, Ger-
many). At the end, the tooth was temporary sealed
with Ionoseal glass ionomer cement (Voco, Porto
Alegre, Rio Grande do Sul, Brazil), and the patient
was referred back to the referee.

Figure 4. Perforation sealing: A) Microscopic image of the perforation located at the mesial root. B) Gutta-percha cone inserted into the buccal middle
canal to avoid path obliteration by MTA. C) Image of sealed perforation after insertion of HP MTA. D) Periapical radiograph of lower left first molar after
root canal filling.
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The patient was clinically and radiographically con-
trolled for 6 months, within this period of time, it was
noticed the normality of the periapical tissues, remis-
sion of the periapical lesion in the mesial root (Fig 5A),
and absence of symptoms. After this time, a CBCT
exam was requested for a more accurate observation
of the of periradicular tissues, especially in the perfora-
tion region, as well as a better analysis of the presence
or absence of lesions. The tomographic images in the

sagittal (Fig 5B) and coronal (Fig 5C) sections showed
normality of the periapical tissues and integrity of the
bone tissue in the furcation region, where the perfora-
tion was located. Finally, in the axial cuts of the cervical,
middle and apical thirds (Figs 5 D, E, F), respectively, it
was possible to observe, especially in the cervical sec-
tion, the integrity of the bone tissue in the region where
the root perforation was located. , proving the success
of the procedure proposed to the patient.

Figure 5. Follow up: A) Periapical radiograph
of the lower left first molar, 6 months after the
conclusion of the case. B) Tomographic image
of the sagittal section of the lower left first mo-
lar, 9 months after the conclusion of the case.
C) Tomographic image of the coronal section
of the buccal mesial root. D) Tomographic im-
age of the coronal section of the distal root. E)
Tomographic image of the axial section at the
cervical third level of lower left first molar. F)
Tomographic image of the axial section at the
middle third level of the lower left first molar. G)
Tomographic image of the axial section of the
apical third of the lower left first molar.
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Discussion

During the treatment or endodontic retreatment,
we may face complications or accidents caused by
other professionals, making it difficult to properly
perform the treatment.! In addition, in the attempt of
resolution, the clinician may lead to a new iatrogene-
sis, which may further complicate the case. The pres-
ent case report involved the complex resolution of
three types of complications that may occur during
endodontic treatment: two instrument separations
and a root perforation.

The introduction of NiTi alloy in endodontics by
Walia et al.? provided more safety in the prepara-
tion of curved canals and made mechanized prepa-
ration a reality, favoring a safe, efficient preparation
and reduction of working time.? However, the use of
mechanized instruments requires prior training and
knowledge of the characteristics and proper kinemat-
ics applied to the instruments, as well as their timely
disposal. Otherwise, it may favor the occurrence of
fracture of the instruments inside the root canals.'*

Instrument fractures may compromise the qual-
ity of endodontic treatment, as they may hinder
the cleaning and shaping of root canals, resulting in
persistence of microorganisms and, consequently,
compromising treatment success'. Therefore, the at-
tempt to remove the fragment or to surpass it must
be performed, allowing the entire root canal lenght to
be cleaned.™

There are several techniques for removing frac-
tured instruments from the root canals.!*!>!%!" In this
particular case, for the separeted instrument in the
middle third of the mesiobuccal canal, a technique
recommended by Terauchi et al.'® was applied, which
involves a kit composed of manual instruments, drills
and, mainly, ultrasonic tips, which are used in a similar
way, in order to retrieve separate fragments trapped
within root canals.

During the process of removing the mesiobuccal
canal fragment, a secondary fracture occurred, a fact
that further increased the complexity of the case.
This occurrence can be explained by some factors:
1) lack of the creation of a deeper space with the
micro spoon inserts between the fragment and the ca-
nal wall - this space or semicircular rift must have at
least 1/3 of the total length of the fragment so that
it can be more easily displaced by ultrasonic activa-
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tion and 2) excessive power imposed by the device
on the ultrasonic tip should be minimal and activa-
tion applied intermittently, especially when ultrasonic
tips are used without water cooling for easy viewing.'®
According to Madarati,'® when the heat-treated NiTi
alloy is heated above 200°C, there is a loss of metal
flexibility that returns to the austenitic phase. This
makes the alloy more susceptible to fractures. Once
these protocols were executed correctly, it was pos-
sible to remove the remnant of the mesiobuccal canal
fragment.

To achieve removal of the instrument, there was
a higher dentin wear than would normally have oc-
curred in a conventional treatment. However, if the
canal path remained obliterated by the fragment and
could not have been instrumented to its full extent,
only one surgical procedure could have been per-
formed to heal apical periodontitis. Retrieving the
fragment located in the distal canal was facilitated by
the anatomy of the distal canal itself, which was quite
flat. Since the distal canal was elongated in the buc-
colingual direction, the lateral areas of the fragment
allowed easier access to the ultrasonic tip, which was
activated inside the irrigated canal, promoting acous-
tic current formation and then displacing and expel-
ling the fragment.

[t was not possible to state whether the existing
perforation was caused during the act of fragments
retrieving. Since excessive dentin wear was already
performed and the area was already fragile, it may
have been burrowed by one of the instruments em-
ployed in the procedure. However, it is suspected that
perforation occurred during previous treatment, be-
cause when it was clinically identified through mag-
nification, there was no bleeding or sign of an older
process and probably contamination was present.
The perforation was initially treated with calcium hy-
droxide to promote decontamination of the affected
area and to organize the adjacent tissues, as well as
to create a stand so that the sealing material did not
extrude when inserted. The material used was MTA
HP Repair (Angelus). The MTA was chosen due to
its biocompatibility and bioactivity, being a material
widely used for sealing root perforations, promoting a
proper seal and stimulating the formation of mineral-
ized tissue in the areas adjacent to the perforation.?
Inserting the MTA into a root perforation can be a
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challenging process depending on its root location. In
the present case, MTA HP Repair (Angelus) favored
its application, as its more plastic physical property
facilitated its insertion in the perforation site. In or-
der to prevent the sealing material from accidentally
obliterating the canal path, a compatible taper gutta-
percha cone was inserted into the canal, temporar-
ily obliterating the mesiobuccal canal path. Then the
MTA was prepared according to the manufacturer’s
instructions and inserted into the perforation using
an appropriate MTA applicator (MAP System, PD
Produits Dentaires, Switzerland). Subsequently, the
material was gently condensed with an appropriately
sized plugger.

Clinical and radiographic control over a period of
6 months showed total remission of the lesion and
normality of the periradicular tissues. In addition, the
patient reported absence of symptomatology. Estrela
et al.?! demonstrated that periapical radiographs have
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