Use of XP-Endo system to clean the root canal
system of a tooth with internal resorption and pulp

necrosis: case report
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ABSTRACT

Objective: This study presented a case of internal root
resorption in a tooth with pulp necrosis that was submitted
to endodontic treatment. In this treatment, an additional ir-
rigation technique with a XP-Endo Finisher instrument was
used during the chemical-mechanical preparation. Meth-
ods: After radiographic diagnostics and semi-technique
tests, instrumentation was performed with Protaper univer-
sal system, activation of irrigation solutions, 2% chlorhexi-
dine digluconate with the XP-Endo Finisher file, removal of
the smear layer with EDTA 17% activated with the same
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system, intracanal medication Calen with paramonochlo-
rophenol, temporary sealing of the tooth crown with Colto-
sol. In the second session, an obturation procedure was
performed using the Schilder technique associated with
the Tagger hybrid technique. Conclusions: The XP-Endo
Finisher system was effective as supplementary irrigation
technique and it facilitated the cleaning of the root canal
system.

Keywords: Dental Pulp Necrosis. Tooth Resorption. End-
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Introduction

Dental resorption is a process related to a physi-
ological or pathological condition that results in loss
of dentin, cementum or bone.! Root resorption can be
classified as external or internal® and it consists of loss
of mineralized tissue due to clastic cell activity?

Internal root resorption results from a pathologi-
cal process that is caused by the action of clastic cells
leading to dentin loss.? These cells are taken to the pulp
chamber by the blood supply, and the process of resorp-
tion occurs due to pulpal inflammation.* Several etiolog-
ical factors may cause the reabsorption process, among
them, partial pulp removal, caries, trauma, extreme heat,
pulp capping with calcium hydroxide and pulpotomy,®
but the main risk factors are trauma and infection.®”

Clinically, the pathology is usually asymptomatic and
a reddish/pink spot may be present due to the presence
of granulation tissue in the reabsorbed area*® that can
be detected in radiological examinations' as a radiolu-
cent area around the pulp cavity, usually affecting inci-
sors and mandibular molars.?

The correct procedure for internal root resorption
consists of endodontic treatment to remove the blood
supply to the resorption cells %10

An essential point for the success of endodontic
treatment in these cases is complete cleaning of the re-
sorption space as well as sealing it with adequate mate-
rial® However, the destruction of the root canal walls
forms concave areas which can be a great obstacle and
impair treatment since the removal of the granulation
tissue in this area is difficult, which could lead to obtu-
ration failure of the root canal because the reabsorbed
area should be filled completely.!!

Because the shape of the defect caused by resorp-
tion usually makes direct mechanical instrumentation
impracticable,® sodium hypochlorite solution (NaOClI)
has widely been used as it dissolves vital and necrotic
pulp tissues,® but the use of more effective irrigation
techniques is essential to disinfect the root canal.'**?

Infection control is imperative to maintain perira-
dicular health,!* either by using chemical substances
such as NaOClI and chlorhexidine digluconate (CHX)!
or supplementary irrigation protocols, which promote
agitation of the irrigation substance, favoring its action
in the most remote areas of the root canal system.!?

Among the irrigation activation techniques, the XP-
Endo, which is a disinfection system that has been a re-
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cently released on the market, disrupts bacterial biofilm
and contributes to the effective cleaning of the root ca-
nal system while preserving dentin.'® Therefore, the aim
of this study was to report and discuss the case of a
patient with internal root resorption and pulp necrosis
who underwent endodontic treatment using a supple-
mentary irrigation technique with the XP-Endo Finisher.

Clinical case report

The 29-year-old female patient, FA.G.S, presented to
the private practice reporting high sensitivity in tooth
12. At radiographic examination, an image suggestive of
internal radicular resorption was observed. The patient
reported having undergone restorative treatment of the
tooth four years ago, but presented no history of trauma
to the tooth or region.

No change was observed on the extraoral examina-
tion. During inspection, the presence of composite resin
restoration (resin facet) was observed in tooth 12. The
semi-technical tests yielded the following results: nega-
tive response to palpation, percussion, and cold sensitiv-
ity test with cold spray at -50°C (Endo-frost, Coltene,
Germany). The radiographic examination revealed a
radiolucent area within the root canal compatible with
internal root resorption and presence of a small radio-
lucent area in the periapical region suggestive of peri-
radicular lesion (Fig 1). In view of the signs and symp-
toms, the diagnosis was of pulp necrosis and internal
root resorption.

After approval by the Research Ethics Committee
(CEP), CAAE 56995416.5.0000.0055, the endodontic
treatment of tooth 12 began, which was carried out in 2
sessions. The first session included infiltrative anesthe-
sia, absolute isolation of the operative field, coronary
access with a #1014 HL drill (KG Sorensen, Sdo Paulo,
Brazil) and Endo-Z drill (Dentsply Maillefer, Ballaigues,
Switzerland), establishment of a glide path with #10
K-file (Dentsply Maillefer, Ballaigues, Switzerland) 4
mm short from the apparent tooth length (CAD-4),
instrumentation at patency length (CP = 21 mm) us-
ing a Protaper Universal® system (Dentsply Maillefer,
Ballaigues, Switzerland) coupled to the X Smart® mo-
tor (Dentsply Maillefer, Ballaigues, Switzerland) and
instrumentation with the F3 instrument. At completion
of preparation, the irrigation solution 2% CHX (Mar-
cela Dourada, Jequié, BA) was agitated with XP-Endo
Finisher file (FKG, La Chaux-de-Fonds, Switzerland).
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The instrument was used in accordance with the man-
ufacturer’s protocol, following the steps: 1- the working
length (CT) was established using the millimeter plas-
tic tube to adjust the rubber stop; the instrument was
cooled inside the tube with application of Endo-frost;
2 - the XP-Endo Finisher file was placed in rotation
mode, removing it from the tube by applying lateral
movement to ensure that the instrument remained in
a straight position, turning off rotation soon after the
procedure; the XP-Endo tip was inserted into the root
canal, which was previously filled with the irrigation
solution, and the motor (VDW Reciproc Gold, VDW,
Miinchen, Germany) was then activated (800 rpm); the
instrument was used for about one minute with gentle
in-and-out movements along the entire length of the
root canal, allowing it to act also where the resorbed
dentin area was located, being withdrawn from the in-
terior of the canal still in rotation (Fig 2).

After final irrigation, the XP-Endo Finisher file was
also used to remove the smear layer using 17% EDTA
(Marcela Dourada, Jequié, BA) during activation. Fi-

nally, the intracanal medication Calen was inserted with
PMCC (SS White, Rio de Janeiro, RJ) and temporary
sealing of the dental crown was performed with Colto-
sol (Vigodent, Rio de Janeiro, RJ).

In the second session, 19 days after the first session,
after removal of the intracanal medication, the gutta-
percha cone M (Odous de Deus, Belo Horizonte, MG)
was fitted, the test cone was radiographed (Fig 3), the
gutta-percha cones were disinfected with 2% CHX gel
(Marcela Dourada, Jequié, BA), the root canal was dried
with absorbent paper cones (MetaBiomed, Korea) and
the canal was obturated with the gutta-percha (Odous
de Deus, Belo Horizonte, MG), and Endomethasone N
endodontic cement (Septodonto, France). For the ob-
turation (Fig 4), the Schilder technique was used with
the touch'n heat technique (Sybron Dental Specialites,
USA) associated with the Tagger hybrid technique us-
ing the #50 Mcspadden compactor (Dentsply Maille-
fer, Ballaigues, Switzerland). The tooth was sealed with
Coltosol (Coltene, Brazil) and Riva light-cured glass
ionomer cement (SDI, Bayswater, Australia).

Figure 1. Initial X-ray of element #12.
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Figure 2. XP-Endo Finisher inside the root canal.
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Figure 3. Cone test radiograph.

Discussion

In the present report, we discussed a case of in-
ternal root resorption in a tooth with pulp necrosis.
Internal root resorption is relatively rare and its etiol-
ogy and pathogenesis have not been fully explained!’.
However, the resorptive process is associated with teeth
with pulp vitality whose vital tissue nourishes the clas-
tic cells."*1%1819 For this reason, successful endodontic
treatment is obtained in these cases as the blood supply
and the process resorption is interrupted. However, in
the present case, the tooth presented an image sugges-
tive of internal dental resorption and pulp necrosis was
confirmed by the semi-technical tests.

Normally in cases of internal root resorption the
coronary pulp is necrotic and the destruction of den-
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Figure 4. Final radiograph.

tin progresses to the root area, so the tooth may pres-
ent a negative response to the thermal sensitivity test,
although the apical pulp is still vital, which is not con-
sistent with the present report, since the radiographic
examination shows a small radiolucent area in the peri-
apical region suggestive of periradicular lesion.?!

The presence of internal tooth resorption associ-
ated with pulp necrosis is a challenge for endodontic
treatment as the areas of resorbed dentin can serve
as niches for the accumulation of dental biofilm. Thus,
mechanical instrumentation during the preparation of
the root canal does not reach biofilm because the new
morphology of the reabsorbed canal hinders the direct
action of the instruments.*** Therefore, in the present
case, the major challenges were the decontamination of
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the root canal system, including areas of resorbed den-
tin, and adequate root canal obturation.®2°

The success of endodontic treatment depends on
the significant removal of necrotic tissues, microorgan-
isms and their products from the root canal system.?
Instrumentation along with irrigation procedures by
means of chemical-mechanical techniques are essen-
tial for the decontamination of the root canal’® and the
use of an irrigation substance with antimicrobial ca-
pacity is required to optimize disinfection.?’

Among the irrigation solutions, the most widely
used is NaOCI due to its bactericidal properties and
ability to dissolve necrotic tissue.?® However, the disad-
vantages of this substance include odor, discoloration,
corrosion of instruments, and toxicity.?’ Because of its
toxicity, NaOCl is a potential irritant to the periapical
tissues, especially at high concentrations,® so alterna-
tive irrigation solutions with fewer side effects such as
CHX have been used?®. Chlorhexidine does not dis-
solve the tissue, but its significant antibacterial activ-
ity against oral bacteria®, biocompatibility, absence of
toxicity® and, its most important characteristic, sub-
stantivity,®* may contribute to prolonged antibacterial
effects.®” In addition, the literature has shown that both
NaOCl and CHX are equally effective in fighting root
canal infection, 313538

Disinfection carried out by means of chemical sub-
stances, in cases where the anatomy of the canal sys-
tem is more complex, should be potentialized with the
aid of instruments that activate the substance,'® since
the conventional syringe and needle irrigation method
is ineffective in promoting the cleaning of teeth with
anatomical complexities.® In cases of internal root re-
sorption, due to restrict access to the resorption cavity,
activation of the irrigation substance is needed to im-
prove the effectiveness of disinfection in this area.*’ To
help clean the most remote areas of the SCR, different
irrigation devices have been developed with the pur-
pose of improving the flow and distribution of irriga-
tion solutions in the root canal® as well as maximizing
disinfection.

In the present case, 2% CHX was as used, but its
main disadvantage in comparison to NaOCl is its in-
ability to dissolve organic matter.*®* To compensate for
this limitation, a final supplementary irrigation proto-
col with the XP-Endo Finisher file was used. This file
can promote the agitation of the irrigation solution, fa-
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voring the more complex areas of the root canal and
cleaning by physical action in these areas.®

Among the different activation methods available,
the most common are the Self-Adjusting File (SAF),
Photon-Induced Photoacoustic Streaming (PIPS), Pas-
sive Ultrasonic Irrigation (PUI), EndoActivator, and
XP-Endo Finisher.!?134! The XP-Endo Finisher, used in
this case report, is a new instrument that is incredibly
flexible, highly resistant to cyclic fatigue and zero taper
design, that can clean the dentin walls without causing
unnecessary removal of dentin, while preserving the
original shape of the root canal.'®

The XP-Endo Finisher is made of an NiTi alloy
called MaxWire that reacts to different temperature
levels by being highly flexible. In its M-phase (Mar-
tensitic), when the instrument is cooled (= 20°C), it is
straight; however, when it is introduced into the root
canal, the body temperature (= 35°C) causes it to
modify its shape, due to its molecular memory, to the
A-phase (Austenitic). In the austenitic phase, the XP-
Endo Finisher returns to its original shape and thanks
to this new shape allied to the flexibility of the alloy,
the instrument can reach areas that were previously
impossible to be reached, allowing the removal of de-
bris, medication, and even filling residue in cases of
retreatment. It is important to note that, according to
the manufacturer, the instrument can be used in any
root canal that has been enlarged up to diameter 25 (&
= 25 mm) and it can be used to clean a tooth with up
to four root canals.*

In a recent study, it was found that the activation
of the irrigation solution in curved root canals using
XP-Endo Finisher and EndoActivator proved to be
more efficient to remove debris and smear layer when
compared with the other groups in which the irrigation
solution was not activated or it was done with an end-
odontic file and no significant differences were found
between these two methods®. Another study showed
that PUI and XP-Endo Finisher resulted in lower levels
of accumulated dentin debris compared to conven-
tional irrigation and SAF*!. The XP-Endo Finisher is an
excellent complementary method to aid the removal
of filling material in curved canals* and disinfect root
canals."

The irregularity of the internal resorption cavity
makes it difficulty not only for instrumentation and dis-
infection of the reabsorbed area, but also during obtu-
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ration.*10232425 Thys, in these cases, the filling material
needs to be fluid® to be able to seal the resorption
failure, and the obturation technique with gutta-percha
plasticization is the most indicated because it yields
better results.**®*” Thus, in the present case report, the
Schilder technique associated with the Tagger hybrid
technique was used with the purpose of obtaining
improved filling of the resorbed areas, as it was con-
firmed by the final radiography.
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