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ABSTRACT

Introduction: Intracanal dressings should be used be-
cause shaping and cleaning alone do not eliminate micro-
organisms adhered to the canal walls. In specific cases,
treatment may have to be conducted over several visits,
which may have an adverse effect because success de-
pends on patient’s cooperation to return to the office sev-
eral times. Thus, medication combinations are important,
as they remain in the root canal for long periods of time.
The activity of each substance is then preserved, which
can be achieved by combining calcium hydroxide, 2%
chlorhexidine gel and zinc oxide. Case report: Removal
of root canal filling material from tooth #11 was carried
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out using Gates-Glidden burs and K-files combined with
gutta-percha solvent. After that, intracanal dressing con-
taining calcium hydroxide was applied and left in place for
20 days, with no symptom remission. A paste composed
of calcium hydroxide, 2% chlorhexidine gel and zinc ox-
ide at a 2:1:2 ratio was then applied, kept in the canal for
five months and not renewed before lesion regression was
confirmed radiographically. Conclusion: The combina-
tion of calcium hydroxide, 2% chlorhexidine gel and zinc
oxide effectively controlled infection without renewal of
intracanal dressing.

Keywords: Root canal treatment. Periapical abscess. Cal-
cium hydroxide. Chlorhexidine.
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Introduction

Endodontic treatment is based on prevention,
diagnosis and treatment of diseases that affect the
tooth pulp and periapical region.! Bacteria found in
root canals may be eliminated due to mechanical ac-
tion of endodontic instruments or the use of irrigat-
ing solutions. However, studies in the literature con-
firm that cleaning and shaping is not enough for full
elimination of microorganisms adhered to the root
canal walls, which indicates the need to use intra-
canal dressing as a complementary resource imme-
diately after cleaning and shaping and before filling,
extending endodontic treatment along several visits.

In specific cases —such as treatment of root ca-
nals with root resorption, incomplete root formation,
persistent fistula or lesions refractory to endodontic
treatment —, treatment has to be conducted during
several visits, which may have an adverse effect and
decrease treatment compliance, because it depends
on greater patient’s cooperation to return to the den-
tal office several times.

Regular patient return to the dental office to renew
intracanal dressing is difficult to achieve. Therefore,
medication combinations should be developed, so as
to allow them to remain in the root canal for longer
periods of time while preserving the action of each
substance used. This may avoid the need for recur-
rent patient’s visits, and dentists may have a new al-
ternative for endodontic treatment.

Calcium hydroxide, one of the substances most
often used as intracanal dressing, is chosen for a large
number of cases, such as pulp necrosis, apexification
and root resorption, because of its properties. Suc-
cess of calcium hydroxide is primarily assigned to its
dissociation into calcium and hydroxyl ions. To en-
hance its effect, different substances are combined
with it, in which case they should be studied to ana-
lyze whether those substances may affect the proper-
ties of calcium hydroxide paste.’

One of those substances is 2% chlorhexidine,
which has yielded positive results because of its
broad antimicrobial effect, absorption to dentinal tis-
sue and satisfactory tissue tolerance. The purpose of
its addition is to increase the antimicrobial proper-
ties of calcium hydroxide while preserving the bio-
logical and mechanical characteristics of the latter as
physical barrier* Their combination does not affect
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the capacity of calcium hydroxide to dissociate into
calcium and hydroxyl ions and, therefore, does not
interfere with its capacity to elevate pH.

Zinc oxide, a solid compound obtained from zinc
melding and reaction with oxygen, has been used in
combinations with 2% chlorhexidine gel and calcium
hydroxide as intracanal dressing. This use yields fa-
vorable results in maintaining pH and antimicrobial
activity, thus proving effective in apexification.?

In vitro studies on the combination of calcium
hydroxide, chlorhexidine and zinc oxide showed its
capacity of diffusion in root dentin and inhibition of
bacterial growth. These studies suggest that the three
substances combined may remain for a longer period
in the root canal without being renewed while pre-
serving its antimicrobial effect by diffusion to den-
tinal tubules.?

Thus, the present study describes a clinical case
of endodontic retreatment with the use of calcium
hydroxide paste combined with 2% chlorhexidine
gel and zinc oxide kept in the root canal without re-
newal for an extended period of time. It also dis-
cusses a treatment alternative for clinical cases that
require intracanal dressing to remain in the canal for
a long time.

Case report

A 53-year-old female patient was referred to a
dental clinic for endodontic retreatment of tooth
#11 because of a fistula in the buccal vestibule.
Clinical examination revealed two well-adapted
composite resin restorations in the mesial and distal
angles, in addition to lingual restoration that sealed
the opening of endodontic access cavity. Responses
to vertical percussion and buccal vestibule palpa-
tion were moderately positive. Radiographs showed
a small radiolucent area in the root apex of tooth
#11 and root canal filling without any detectable
voids in condensation that, according to the patient,
had been performed 10 years before. The diagno-
sis was chronic periapical abscess, and retreatment
was recommended (Fig 1). Before any procedure
was performed, treatment plan for this clinical case
was approved by the Institutional Review Board for
Research with Human Subjects of Universidade Pa-
ranaense (main campus, Umuarama, Brazil) under
protocol #60431416.9.0000.0109.
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During the first visit, restoration sealer previously
inserted into the endodontic access cavity and root
canal filling material were removed with the aid of
a #3 Gates-Glidden bur in both cervical and middle
thirds. To remove filling material from the apical third,
a #30 K-file was used together with eucalyptol, with
the latter being neutralized by irrigation with 5 mL
92% ethanol. Subsequently, the root canal was copi-
ously irrigated with 2.5% sodium hypochlorite solu-
tion, and an electronic apex locator (Root ZX, J Mori-
ta, Japan) was used to determine total tooth length
by inserting a file until the locator indicated the tip
had reached the root apex. Working length was de-
termined at 1 mm short from total tooth length, as in-
dicated by the electronic apex locator, for further bio-
mechanical preparation. Cleaning and shaping were
performed using K-files coupled to a contra-angle
handpiece (TEP-10 — NSK) performing 45° right-to-
left movements, from a file used for filling material re-
moval to a #50 file. Calcium hydroxide paste (Calen)
was placed in the canal, and access opening was
sealed using provisional filling material (Coltosol).

Ten days later, the patient reported exacerbation
of clinical symptoms: pain increased, particularly
during mastication, and there was discreet volume
increase in the area near the fistula, which was rather
reddish. After removal of provisional filling material
and once irrigation of the root canal had been carried
out with saline solution to remove calcium hydrox-
ide paste (used as intracanal dressing), paper cones
were used to dry the root canal, showing that exudate
was draining out of the apical foramen. Fresh calcium
hydroxide paste was placed into the canal, and the
cavity opening was sealed with provisional filling ma-
terial. Amoxicillin and paracetamol were prescribed
for pain relief.

After other ten days, the patient presented with
mild reduction in sensitivity and slight reduction in
edema. The fistula remained clinically evident. Ra-
diographs showed an increase in the radiolucent area
of the root apex of tooth #11, which confirmed the
condition was deteriorating (Fig 2A). After removing
the provisional filling material and intracanal dress-
ing, a paste containing calcium hydroxide (PA.), 2%
chlorhexidine gel and zinc oxide was prepared at a
2:1:2 ratio and putty-consistent, and subsequently
placed into root canal at full extension with the aid
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Figure 1. Initial radiograph of tooth #11.

of an endodontic probe. A cotton ball and provisional
glass ionomer cement were used to close it. Another
radiograph taken to check whether the root canal had
been completely filled revealed filling material over-
flow through apical foramen (Fig 2B).

The patient was seen again 15 days later for fol-
low-up. She reported that on the fifth day after intra-
canal dressing had been applied, she detected some
whitish material overflowing out of the fistula, which
remained open, all of which was confirmed by clini-
cal examination. Radiographs revealed material over-
flow through apical foramen, which suggested that
the whitish material oozing out of the fistula, accord-
ing to the patient, could be the filling material that
was extruded (Fig 3). Despite the clinical condition
described above, no other type of intervention was
considered, and the original follow-up plan was kept.

Intracanal dressing was kept in the root canal for
six months, and the patient had only two follow-up
visits during this time. The first was scheduled 25
days after the visit described above. Clinical exam-
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Figure 2. A) Radiograph shows increase of radiolucent area. B) Root canal filled with calcium hydroxide, 2% chlorhexidine gel and zinc oxide paste.

ination revealed the fistula in the buccal vestibule
remained visible, but the patient did not report any
type of symptom. New radiographs showed intra-
canal dressing remained in the root canal, and that
there were no signs of resorption (Fig 4A). Intraca-
nal dressing was only renewed in the following visit,
which was 60 days later, at a total of four months
from beginning to the end of treatment. At this time,
the fistula was no longer visible, and radiograph
showed the paste used as intracanal dressing re-
mained intact, with no signs of dissolution (Fig 4B).
The decision not to replace it was kept.

Sixty days later, radiographs revealed the periapi-
cal lesion had started to regress. The root canal was
then filled with an M accessory gutta-percha cone
(Diadent) and calcium hydroxide endodontic sealer
(Sealapex — Sybron) by means of Tagger hybrid tech-
nique (Fig 5A). A post-operative control radiograph
taken two years and six months after treatment com-
pletion showed the radiolucent area close to the apex
of tooth #11 had disappeared completely (Fig 5B).

© 2017 Dental Press Endodontics
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Discussion

Endodontic practice has established that bacteria
have a decisive role in the success or failure of root
canal treatment. Elimination of canal infection, usu-
ally achieved by shaping and cleaning with irrigation
solutions, is one of the major objectives of endodon-
tic therapy. However, infection elimination is a com-
plex task to be achieved using only chemicals and
mechanical instrumentation. Therefore, the use of an
antibacterial substance should remain an important
complement in the elimination of bacteria during
endodontic treatment.’

Several strategies have been suggested for treat-
ment of teeth after endodontic treatment failure.
Management of post-treatment pathologies includes
non-surgical retreatment and/or intracanal dressing,
apical surgery, or extraction and immediate implant
placement. The option chosen in the clinical case
reported herein was non-surgical retreatment, the
preferred alternative due to being less invasive. Ad-
ditionally, clinical procedures should be performed
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Figure 3. Radiograph shows extruded filing material oozing out of fis-
tula.

Figure 4. Control radiographs: A) 60 days; B) 120 days.

© 2017 Dental Press Endodontics 74 Dental Press Endod. 2017 Sept-Dec;7(3):70-7



Brunini SHS, Gottert DC, Coldebella CR

Figure 5. A) Final radiograph taken immediately after filing was completed; B) Post-operative control radiograph take 2 years and 6 months after
treatment was completed.

to remove the original filling material, followed by re-
peated shaping and adequate infection control and
prevention, essential to maximize the success of new
treatment. This retreatment should include rigorous
asepsis, complete cleaning and shaping using anti-
microbial irrigants, application of intracanal dressing
and repeated root canal filling, as well as satisfactory
crown sealing ®

In cases of filling with little condensation of fill-
ing material, the use of hand files, such as Hedstroen
files, may successfully remove the material using a
grasping and pulling technique. However, when filling
is firmly compacted, risks of using purely mechanical
methods to remove gutta-percha, such as perforation,
fracture or changes in original root curvature, should
not be ruled out. In such conditions, filling material
removal demands more time and the use of a greater
variety of files and techniques, which may provide
greater efficiency, speed and practicality in removing
gutta-percha. Warmed files, microscopes, ultrasound

© 2017 Dental Press Endodontics

75

and solvents may be used.”® In the clinical case de-
scribed herein, a combination of resources was used
to remove original filling: Gates-Glidden burs were
used for mechanical removal of gutta-percha from
the cervical and middle thirds of the root canal, to-
gether with the application of eucalyptol to dissolve
gutta-percha and hand K-files to remove filling mate-
rial from the canal completely. Eucalyptol was chosen
as solvent as it is a widely used substance in End-
odontics, and reports confirm its lower toxicity than
that of other substances used for the same purpose.’
However, contact with the apical region should be
avoided. Eucalyptol is an essential oil obtained from
several eucalyptus species, and according to its man-
ufacturer, it is practically insoluble in water, although
miscible with ethanol. Therefore, after gutta-percha
was dissolved, ethanol was used for irrigation in an
attempt to neutralize and eliminate all eucalyptol res-
idues that might have remained in the root canal and
might have a residual irritating effect.
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The oscillating file system selected for cleaning
and shaping has properties that are similar to those
of any other automated system when compared to
the use of hand files. Its use results in greater com-
fort, shorter operative time and less operator fatigue
than rotary systems. Moreover, its cost is lower, as
conventional files can be used.!® Another reason in
this clinical case was the fact that the tooth to be treat
had root without curves, which poses fewer difficul-
ties and does not justify the use of rotary systems
that demand greater investments in the purchase of
systems with limited useful life. The latter should be
reserved for more complex cases.

Exacerbation of the clinical condition after the first
visit may be assigned to calcium hydroxide deficien-
cy. Although this is a widely used drug in Endodon-
tics, it may not be classified as a universal intracanal
dressing because it is not equally efficient against all
bacteria found in the root canal. Moreover, its efficacy
is associated with diffusion of hydroxyl ions through
dentinal tubules and accessory canals in areas where
bacteria and their byproducts may remain.*!! The de-
velopment of this skill demands time, which requires
a strategy of periodic calcium hydroxide renewal that
should usually occur every thirty days. Therefore, it
requires several visits to the dental office, in addition
to having inevitable clinical costs and increasing the
risk of tooth fracture, thereby reducing patient’s will-
ingness to accept treatment.

These disadvantages may be overcome by asso-
ciating calcium hydroxide with other substances that
improve its action while preserving its biological and
mechanical characteristics. One of these substances
is chlorhexidine.*!!

According to Gomes et al* and Souza Filho et al,"*
the combination of these two substances decreases
the antimicrobial activity of chlorhexidine, but in-
creases that of calcium hydroxide. Sirén et al'? found
that this association is more effective than calcium
hydroxide alone. They reported that the addition of
chlorhexidine did not affect the alkalinity of suspen-
sion; it may potentially be used for a long time; and
toxicity tests showed the association was not more
toxic than its components separately.
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Zinc oxide, the third substance added to this
combination, is a potent inhibitor of the proteolytic
activity of metalloproteinases and acts in the deg-
radation of extracellular matrix components during
inflammation.?

According to Buck et al,”® calcium hydroxide, 2%
chlorhexidine gel and zinc oxide should be combined
at a 2:1:2 ratio, which results in a provisional filling
paste of adequate consistency for clinical placement
into the root canal. In addition, it has antimicrobial
properties, capacity to maintain an alkaline pH from
the moment it is placed in the root canal,' better than
the one obtained when using chlorhexidine or calci-
um hydroxide alone,!' can diffuse in dentin rapidly*!?
and remain in the canal for long periods of time.!

In this clinical case, calcium hydroxide, chlorhexi-
dine and zinc oxide paste remained in the root canal
without being replaced for about five months. Several
studies®!*1>16 found that this paste does not require
replacement for up to nine months, which results in
a better condition for the patient, fewer visits to the
dental office and reduced costs.

When filling the root canal with intracanal dress-
ing, overflow should be avoided because this mate-
rial does not undergo resorption, which could be
confirmed for the time the paste remained in the
root canal. In our case, radiographs did not show
areas of material dissolution, which is in agreement
with findings in the literature suggesting this type
of filling is preserved by the presence of zinc oxide,
as calcium hydroxide dissociates after a number of
months. According to literature, under the condi-
tions described herein, zinc oxide reacts as efficient
inert sealing material that prevents contamination
of the root canal and provides satisfactory repair in
the periapical region.!31>16

Conclusion

The use of intracanal dressing that may be kept
for a longer time in the root canal without periodic
replacement to preserve its therapeutic activity favors
patient’s treatment compliance and avoids early dis-
continuation, which, therefore, results in a higher rate
of treatment conclusion and acceptable success rates.
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