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ABSTRACT

An overfilled root canal is the most common iatrogenic error in daily endodontic practice, especially on open apex tooth, which
leads to chronic periapical inflammation and failure of endodontic therapy. With various materials and techniques available, the
clinician must determine the ideal protocol to ensure successful endodontic treatment. This case report evaluates the outcome of
the non-surgical, one-visit apexification using Mineral Trioxide Aggregate (MTA) of first maxillary incisor with an overfilled
root canal, open apex, and condensing osteitis after four years follow-up. A 27-years-old woman was referred to Universitas
Gadjah Mada Dental Hospital Yogyakarta due to biting pain and discoloration on first maxillary incisor with a history of trauma
and endodontic treatment over 10 years ago. Periapical radiographs showed an overfilled open apex with condensing osteitis on
the surrounding of the apex. Conventional endodontic retreatment was performed, followed by one-visit apexification using
MTA. After 6 weeks, the biting pain relieved. Obturation and intracoronal bleaching then proceeded. Class IV composite was
completed as a final restoration after 8 weeks of apexification. After 4 years follow-up, there was no sign and symptom and the
condensing osteitis diameter reduced which indicated a successful treatment. This case supports the long-term evidence of former
findings of the role of case selection, technique, and usage of MTA as one-visit apexification materials after a year follow-up.
Furthermore, it provides a new perspective on the effect of MTA in the management of condensing osteitis. One-visit
apexification using MTA is considered effective in the management of condensing osteitis due to gutta-percha extrusion in the

long term
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1. BACKGROUND

Key learning points:

* MTA creates alkaline environment which prevent tooth
resorption

* Despite favourable properties of MTA, a mild
discoloration post walking bleach was found after 4 years

* In young adult patients, dental trauma could lead to pulp
necrosis, discoloration and disruption of apex formation

* In tooth with incomplete root and condensing osteitis,
MTA could provide apical seal. However, it did not
completely resolve the condensing osteitis after 4 years.

Dental trauma incident occurred about 4.5% annually
worldwide for both children and adults. Most cases involve
central maxillary incisor [1]. On young adult patient,
traumatic dental injuries could cause a necrotic pulp in
which disrupted apex maturation [2]. The loss of apical
constriction makes it difficult to perform a proper
endodontic treatment especially the application of filling
material. As the consequence, the incident of overfilling
may occur. This overfilled condition may harm the main
objective of endodontic treatment, which is to eliminate
infection and symptoms [3]. Extruded filling materials may

induce a foreign body reaction and an inflammatory
response which lead to several complications such as pain,
swelling, granuloma formation, paresthesia, periapical
lesion, and also endodontic failure [4-6]. Furthermore, this
case presented a unique finding of condensing osteitis
formation as a result of constant periapical inflammation.

Recently there are two approaches in managing an
overfilled root canal which are surgical and non-surgical
method such as revascularization and apexification [7-11].
Apexification is defined as the application of barrier upon
an open apex which involves cleansing of the necrotic pulp,
root canal debridement and application of intracanal
medicament [12]. Calcium hydroxide and MTA are two
widely used materials in apexification [8,13]. In spite of the
sealing ability of calcium hydroxide, there are several
drawbacks such as the time length, unpredictable calcific
barrier formation, and increase fracture susceptibility [14—
16]. Therefore, recently MTA has gained popularity as a
material of choice for apexification. MTA has good
biocompatibility, high pH which affects its antimicrobial
properties, excellent sealing ability, and shortening the
treatment time compared to calcium hydroxide [12].
However, it has not been widely discussed the effect of
MTA towards condensing osteitis on immature tooth. This
article presents a 4-years follow up of apexification using
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MTA on immature tooth with an overfilled root canal and
condensing osteitis.

The goal of this case report is to develop a more rigorous
understanding of management of gutta percha (GP)
extrusion on immature tooth with condensing osteitis using
MTA. Furthermore, walking bleach technique is also
presented.

2. METHODS

2.1. Case Report

A 27-years-old woman was referred to the endodontic
unit of Universitas Gajdah Mada Dental Hospital
Yogyakarta, Indonesia for evaluation and management of
biting pain and discoloration on first maxillary right incisor.
Patient had a history of motorcycle accident which caused
a tooth fracture and recurrence throbbing pain
approximately 10 years ago. However, patient did not go to
the dentist until 5 years later. Endodontic treatment was
performed by the previous dentist followed by composite
resin restoration. Nevertheless, after 5 years, patient still
experiencing biting pain. Furthermore, the tooth became
darker. Percussion test revealed positive response and there
was no tenderness on palpation. Radiographic examination
showed an overfilled GP extended beyond the apex
surrounded by a radiopaque area with a diameter around 6,7
mm. Based on these findings, it was determined that the
periodontitis is caused by the overfilled GP and that the gray
discoloration was intrinsic and could not be removed by
prophylaxis paste. After rubber dam placement, access
opening was performed using an endo access diamond bur
(Dentsply). Preoperative radiograph was used to measure
working length estimation. GP then removed using #55
Hedstrom file. Afterwards, working length was confirmed
using periapical radiograph. Biomechanical preparation
was done using conventional method (K-file #55, #60, #70,
#80) and root canal debridement was performed using 2.5%
NaOCI and saline simultaneously. The root canal was then
dried with sterile paper points. MTA placement was done
using MAP system followed by periapical radiograph
examination. Temporary filling material was then placed.

Six weeks later, patient was recalled. There was no
symptom persists upon control. GP then sterilized using
2.5% NaOCl, alcohol 70%, and saline subsequently. The
root canal irrigation was done using 2.5% NaOCI followed
by saline then dried using sterile paper point. Root canal
obturation was done using lateral condensation technique
with resin based sealer (Topseal, Dentsply). Temporary
restoration was then placed followed by periapical
radiograph examination (Fig 1B-D).

Following the apexification, walking bleach technique
was performed a week later. After removal of 2 mm GP
below the orifice, resin modified glass ionomer cement
(RMGIC) (Fuji Il LC, GC) was placed as a cervical barrier
with a thickness approximately 0.5 mm. Periapical
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radiograph was performed to ensure the thickness of the
periapical barrier. A 35% hydrogen peroxide (Opalescence
Endo, Ultradent) was then placed as a bleaching agent
followed by a double seal using cavit (Caviton, GC) and
RMGIC (Fuji Il LC, GC). After 3 days patient came back
with no symptom and improved tooth colour. The tooth
shade enhanced from C4 to A3 (Vita classic shade guide)
which similar to other teeth colours. Temporary filling was
then removed and the cavity was rinsed using warm saline.
A mixture of calcium hydroxide and saline was placed at
the cavity to neutralize the free radicals from the bleaching
agent.

Figure 1. Radiographic appearance: (A) Initial condition,
(B-D) One step apexification prodecure, (E) Final
restoration, (F) After 4 years follow-up

A week later, patient came back to do the final
restoration. The tooth remains asymptomatic. The
temporary restoration and the remaining calcium hydroxide
was then removed. Tooth preparation was performed using
round-end tapered diamond bur then followed by a pear-
shaped diamond bur to create a bevel at the palatal. The
tooth then was etched for 15 seconds at enamel depth and
10 seconds at dentin depth (DenFil™ Etchant-37, Vericom
Co., Ltd., Korea). Afterwards, a 5" generation bonding
agent (Stae, SDI Limited, Australia) was applied using
microbrush and let it rested for 20 seconds followed by
curing using light curing unit for 10 seconds. A micro-
hybrid composite resin shade A2 (Filtek™ Z250, 3M ESPE
USA) was placed using incremental technique which then
activated using a light curing unit for 20 seconds. After
occlusal adjustment, restoration finishing and polishing was
performed using fine finishing diamond bur and polishing
point (Ehance, Dentsply) subsequently. Patient came back a
week later and there was no symptoms, the restoration
remain intact and no traumatic occlusion.

Four years later, patient was recalled. The restoration
had slight discoloration (Fig 2), however there was no
tenderness on percussion and palpation on tooth 11.
Nevertheless, patient complained that sometimes she
experienced mild throbbing pain on her front maxillary
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teeth in which she did not sure which tooth is it. Further
radiographic examination showed that there was no
resorption, however, the condensing osteitis remained on
apical tooth 11 and a possible fracture appearance showed
on the root of tooth 21 (Fig 1).

Figure 2. Treatment progress: (A) Intital condition, (B)
After walking bleach, (C) Restoration, (D) After 4 years,
(E) Shade guide selection on initial visit, (F) Shade guide
selection after walking bleach

3. DISCUSSION

3.1. Treatment

Gutta percha extrusion might happened due to root
resorption, incorrect working length measurement, or
incomplete formation of root apex [17]. In this case, dental
trauma that happened to the patient while she was young,
caused pulp necrosis and incomplete root development. The
loss of apical constriction was probably the cause of
possible over instrumentation which lead to rot canal over
filing by the previous dentist. The effect of extruded GP
may vary. It is often lead to resorption of apical root [17].
Santoro et.al [18] reported two cases of persistent pain due
to extrusion of root canal filling materials. Both of them
were resolved after periapical surgery. While [19], reported
finding of swelling, pus formation, persistent pain and cyst
formation due to GP extrusion on young patient. Similar
with Santoro et.al, the GP extrusion were managed by
periapical surgery. Others reported paresthesia and also
chronic sinusitis related to extruded filling materials [5,6].

Meanwhile, this case presented condensing osteitis as an
inflammatory response towards GP extrusion. Condensing
osteitis is a condition where trabecular bone density
increases as a response to persistent inflammation [12]. In
this case, this might occur due to the extrusion of the GP.
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Gutta percha might be recognized as a foreign body and
induced inflammation [19]. However, Bergenholtz et.al
[20] argued that extruded filling materials is not directly
related to the failure of endodontic treatment, instead over
instrumentation is the major cause, which lead to persistent
infection.

Apexification was chosen instead of periapical surgery,
because it facilitates the closure of the apex without
compromising the crown-root ratio. Apexification has
proven to not only induced apical closure but also increase
crown-root ratio on immature teeth [21,22]. Furthermore,
revascularization was not an option due to the presence of
condensing osteitis. Lin et al., [22] reported that both
revascularization and apexification has similar result in
regard to the apical healing and symptom improvement. In
addition, cohort studies by Alobaid et al., [23] showed that
in both clinical and radiographical evaluation,
revascularization was not superior compared to
apexification.

One-step apexification using MTA was performed. Mineral
trioxide aggregate was used because it allowed shorter
treatment duration. Lin et al.,, [24] reported that both
calcium hydroxide and MTA has similar success rate in
apexification. However, MTA provides better overall rate
due to shorter treatment time. Moreover, Shrikrishna, Shah
and Vivekananda Pai [19] reported that MTA is able to
resolve endodontic failure related to over instrumentation
and over filled GP. MTA which consist of mainly calcium
and silicate, works on several mechanisms:

1. The alkaline pH provides antibacterial
environment

2. Release calcium ion which important for cell
attachment and proliferation

3. Induces differentiation and migration of osteoblast

4. Produces hydroxyapatite or carbonated apatite
which act as a biologic seal

5. Increase cytokine production [25].

Moreover, dentoalveolar trauma may cause bleeding within
pulp chamber. As a consequence, blood components
diffused into dentinal tubules. The hemolysis of red blood
cells induced the release of heme which then contacted with
pulpal tissue and forming iron. Hydrogen sulfates from
bacteria, was then turn the iron into iron sulfates which is a
dark component and caused greyish discoloration on the
entire tooth [26-28]. Therefore, walking bleach technique
was performed. RMGIC was used as a cervical barrier.
Oskoee et al., [29] reported that the usage of other materials
as cervical barrier combined with different intracanal
bleaching materials showed similar result to RMGIC in
terms of fracture resistance. The walking bleach technique
was performed because it has shown to be able to resolve
intrinsic discoloration caused by pulpal hemorrhage
[26,30]. Furthermore, compared to inside-outside
technique, walking bleach technique showed similar results
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even after a year [31]. Moreover, a 35% hydrogen peroxide
was used as a bleaching agent because it has proven in
improving color on discolored necrotic tooth [32-34].
Furthermore, Devji [30] reported that bleaching with
hydrogen peroxide improved color change significantly as
well as patient satisfactory. Moreover, tooth 21 condition
were favorable for direct resin composite restoration. The
crown-root ratio was sufficient. In addition, resin composite
was used as a final restoration due to its favorable esthetic,
ability to bond to enamel, perseverance of tooth structure,
longevity, similar wear rate with enamel and shorter
treatment duration [35].

3.2. Treatment Result

After 4 years, there was no sign and symptom reported
by the patient. There was no tenderness on both percussion
and palpation. This result is in line with the study conducted
by Lin, Rosenberg and Lin [17] which reported that 76%
cases of extruded gutta percha were resolved after proper
endodontic retreatment. Although from clinical perspective
it could be indicated that the treatment was a success,
radiographic imaging showed persistence of condensing
osteitis. The diameter of condensing osteitis was reduced
from 6,7 mm to 5,7 mm. It is contradictory towards theory
by Torabinejad and Walton [12] which stated that
condensing osteitis may completely resolved after root
canal treatment.

The persistence of condensing osteitis might also
contribute to the ability of MTA to perform apical closure.
There was no significant increase in both dentinal wall
thickness and also the rate of apical closure on tooth 21.
This result differs from previous cases reported on
immature teeth which reported complete apical closure after
apexification using MTA [24,36]. However, from
previously reported cases, there was no findings on
condensing osteitis as an inflammatory response. Moreover,
the walking bleach showed color improvement as soon as 3
days. This result is in line with study reported by Tran et al.,
[37] which stated that the minimum replacement interval of
hydrogen peroxide is 3 days. It is based on the chemistry of
the reduction of the hydrogen peroxide. The mild
discoloration on composite resin restoration might
happened due to microleakage of composite. The
microleakage allows chemical stain to penetrate between
tooth structure and restoration. Besides, time might cause
discoloration on resin composite [12].

4. CONCLUSION

One-step apexification using MTA has proven to be able
to resolve sign and symptom of pain due to extruded GP on
immature tooth. This study indicates that one-step
apexification might be an option to treat GP extrusion on
immature tooth comparet to surgical method. Further study
needed to investigate the effect of MTA on condensing
osteitis.
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