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Endodontic Retreatment Using Reciprocal File System
in Underfilled Root Canal: A Case Report
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ABSTRACT

Underfills in endodontic treatment increases failure rates by 14%. A 23-year-old female patient came with chief
complaint of slight pain on #35. The periapical radiograph showed underfilled root canal and periodontal ligament
space widening. The root canal filling was removed with reciprocal file system. Follow-up visit showed no recurrence
pain and the tooth function was fully restored using a fiber-reinforced post and an all-ceramic crown.
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INTRODUCTION

The most common causes of endodontic failure
include overfill, underfill, ledge formation, perforation, and
instrument fracture. Out of 100 patients, underfill were
found in 46.9% of the root canals and for every 1 mm short
of working length in teeth with apical periodontitis, the
endodontic failure rates increased by 14%.! Radiographic
evaluation is a common method for assessing the technical
quality of RCT (radiochemotherapy). This assessment process
is important because the quality of root canal obturation
greatly affects the prognosis of therapy.? Poor techniques
such as inadequate length determination, filling technique,
and excessive curvature in canal morphology may play a role
in the incidence of underfill. There are several techniques for
removing gutta-percha from previously treated root canals,
including hand files, burs and devices, which are generally
preceded by softening of the gutta-percha filling with the
aid of solvents or heat. However, all techniques leave residual
debris in the canal even after re-instrumentation. Therefore,
a new concept always evolve and introduced, one of them is
accomplished using a specifically designed nickel-titanium
engine-driven instrument that employs a reciprocating
motion in a single file system.? Reciprocating file system is a
single-use file with oscillatory movement and creates greater
contact area between the instrument and gutta-percha.
'The benefits of this file system are shorter working time and
efficacy of gutta removal.*®

Complete removal of previous root filling materials is
essential for the success of retreatment. Various techniques
and materials, including hand files, motor instruments
such as rotary and reciprocal file systems, and also chemical
agents, have been suggested for effective removal of root
canal filling materials. The use of reciprocal file system has
been reported to be a more rapid technique for the removal
of root canal filling materials compared to the use of another
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instrument.®® This case report describes the management
and resolution of the pain in underfilled root canal after
endodontic retreatment on a lower second premolar using
reciprocal file system.

CASE REPORT

A 23-year-old female patient was referred to the Dental
Hospital Universitas Airlangga (Conservative Dentistry
Department), with the chief complaint of a persistent pain
and loss of restoration on second mandibular premolar
even after her previous endodontic treatment was done
(Figure 1A). The periapical radiograph showed underfilled
root canal 3 mm short from the working length and small
periapical radiolucency (Figure 1B). Patient gave a history
of root canal treatment in the second mandibular premolar
one month before. She stated that her tooth was restored
with a temporary restorative materials that was pink
coloured, so she demanded to change the restoration with a
permanent material. It was diagnosed and previously treated
with symptomatic apical periodontitis.

The recommended treatment plan was to attempt
endodontic retreatment. The patient understood and agreed
to the procedure and consented to treatment on tooth #35.
'The case was completed in several appointments.

The temporary crown was dislodged before the first
examination. The periapical radiograph was taken before
the procedure began. A rubber dam and clamp was
placed for isolation. The root filling material was seen and
Gates—Glidden drill size 2 were introduced only at the
coronal third of the root canal to create a small reservoir
for the solvent to soften the gutta-percha before it was
removed completely using primary size 25 reciprocating
file system (WaveOne Gold, Dentsply, Maillefer, UK).
Another periapical radiograph was taken to make sure
the total removal of the root filling material. The canal
was negotiated to length, according to the electronic apex
locator (ProPex Pixi, Dentsply Sirona, UK). The working
length measurement was 20 mm. The canal was then
re-instrumented to the working length with a size 35

medium (Wave One Gold, Dentsply, Maillefer, UK) file.

After instrumentation, sequence irrigation was done with
2,5% sodium hypochlorite and 17% EDTA solution using
EndoActivator System (Dentsply/Maillefer) to activate
the irrigant and neutralize with sterilized aquadest. Root
canal was dried with paper points and obturated using
AH Plus sealer and refilled with a matched-taper gutta-
percha cone. A periapical radiograph was taken to confirm
the result of the obturation. A preliminary impression was
made with putty of polyvinyl siloxane elastomer (Aquasil
soft putty/regular set, Dentsply, Germany) to prepare the
temporary crown for the next visit.

In the second appointment, there was no reported
recurrence of pain after the retreatment. By using Peeso
Reamers, gutta-percha was removed and fiber-reinforced
composite was placed. Then, the core built up was completed
with dual-cure composite (LuxaCore Z Dual, DMG,
America). Crown preparation and double impressions
for definitive restoration were taken (Figure 2). An all-
ceramic crown was chosen for the final restorative material.
In the final appointment, the crown placement was made
with resin cement (RelyX, 3M, US) and the occlusion was
checked (Figure 3).

One month follow-up visit showed that there was
no recurrence of pain after the retreatment, no periapical
radiolucency on radiograph, and the tooth function was

fully restored (Figure 4).
DISCUSSION

Endodontic failure occurs primarily due to infectious
causes and procedural errors, where the technical and clinical
biomechanical preparation protocols have not been followed.
Bacterial elimination from the root canal holds the key to
a successful endodontic treatment.”'* The primary factor to
achieve this and to prevent future intrusion of bacteria is
a thorough and meticulous technique. When these factors
are taken into account, success rate has been shown to be as
high as 94%. The proper cleaning and shaping technique, and
also the measurement of the working length is important.
Studies showed that for every 1 mm loss of working length,
the failure rate increases by 14%.!

Figure 1. Second mandibular premolar: (A) initial photo, (B) preoperative radiograph
showed an underfilled root canal.
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Figure 2. Endodontic retreatment sequence on #35: (A) Gutta-percha removal with Reciproc file system in 25 primary size
(WaveOne Gold, Dentsply/Maillefer, UK), (B) Working length determination, (C) Preparation with Reciproc file system
35 large size (WaveOne Gold, Dentsply/Maillefer, UK), (D) Irrigation with EndoActivator System (Dentsply/Maillefer,
UK), (E) Gutta trial, (F) Fiber-reinforced composite placement, (G) Tooth preparation, (H) Shades taking.

Figure 3. Occlusal view of definitive restoration.

Retreatment is a nonsurgical treatment option for an
endodontic failure. Nonsurgical endodontic retreatment
is performed to remove material from the root canal space
in order to correct deficiencies or repair pathological or
iatrogenic defects, followed by cleaning, shaping and three-
dimensional obturation. Sometimes tooth that has been
treated does not heal properly and could become painful
or diseased in months or even years after the endodontic
treatment. If the tooth fails to heal or develops new problems,
it still could be saved through an endodontic retreatmet. An
additional procedure may be able to support healing and
save the tooth. Retreated tooth can function well for years,
even for a lifetime. Advances in technology are constantly
changing the way root canal treatment is performed. The

endodontist may use a new technique that was not then
available during the first procedure.’?

The removal of old filling materials represents an
important step in root canal retreatment, because it enables
chemo-mechanical re-instrumentation and re-disinfection
of the root canal system.® As for the removal method, the
instruments chosen were: Gates-Glidden (GG) drill,
ultrasonic devices, hand-use files, motor instruments such
as rotary and reciprocal file systems. Some clinicians use
solvents to soften the gutta-percha before using rotary or
manual instruments, such as xylol/xylene, eucalyptol, methyl
chloroform, etc.*°

The reciprocating, alternating or oscillatory movement
in Reciproc file system (balanced force), is a system with
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Figure 4. Radiograph pictures onlower second premolar: (A) The removal of old gutta percha filling, (B) Working length determination,
(C) Gutta-percha trial, (D) Immediate post-obturation radiograph, (E) 1-month follow-up periapical radiograph showing
the fiber post and all ceramic crown.

a single-use file.*!? It is a new concept using a specifically
designed nickel-titanium engine-driven instrument that
employs a reciprocating motion in a single file system that
was developed to aid the retreatment procedure. Reciprocal
file system works either as a shaping instrument and also
retreatment option because of its specific characteristics
and scientific evidence. The system includes nickel-titanium
instruments with M-Wire alloy (heated NiTi alloy), which
are more resistant to cyclic fatigue, torsional fatigue, greater
flexibility, and lower extrusion of debris than conventional
alloys. One of the causes of fractures is cyclic fatigue, which
is caused by alternate cycles of tension and compression
on the alloy. Reciprocal file system works with specific
movements. One movement is counter-clock wise (CCW)
of 150 degrees, which engages and cuts dentin, and the
other is 30 degrees clockwise (CW), which disengages the
file from the dentin to avoid taper lock and relieves stress
on the file.">? This motion reduces stress on the instrument
and has cutting and release actions. The reciprocal file
system is located central in the root canal and creates a
greater area of contact between instruments and the gutta-
percha, thus allowing for better removal of the root filling
materials.? Topcu ef a/, reported that WaveOne (Dentsply/
Maillefer, UK) performed better in canal debridement than
Reciproc (VDW).12

Reciproc allows the operator to reduce the strength
of instrumentation and the number of accidents while
doing the treatment, with the advantage of using a single
instrument to shape the entire root canal.’? It was faster than

other systems when removing root canal filling material
compared to the other methods. The working time is four
times lower than with traditional NiT1 systems.*!»> On the
other hand, systems that utilize equal CW/CCW angles
have limitations. These include decreased cutting efficiency,
requires more inward pressure, and a limited capacity to
auger debris out of a canal.’®

CONCLUSION

Retreatment could improve root canal disinfection
and debridement before a new homogenous root canal
obturation is placed so that the resolution of persistent
pain and periapical inflammation could happen. Using the
reciprocal file system to remove the previous root filling
materials is the most rapid method compared with other
retreatment instruments. The result of obruration was the
root canal system filled to their full apical length, without
any recurrence of pain and periapical radiolucency found
on the radiograph, and the tooth function was fully
restored using fiber reinforced composite post and an
all-ceramic crown.
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