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CASE REPORT

Management of an unusual foreign body
in periapical tissues of immature permanent
maxillary central incisor
ABSTRACT
Aim: The present report describes a clinical case of apical surgery with a 3-year
clinical and radiographic follow-up in an immature permanent maxillary central incisor
with persistent apical periodontitis caused by a foreign body in the periapical tissues.
Summary: The traumatic injuries of immature permanent teeth may have harmful
influence on physiological pulp and root development. Root canal treatment of an
immature tooth is a significant challenge because of the size of the canal, the thin
and fragile dentin walls, and the large open apex. Even though endodontic failure is
usually associated with the persistence of bacteria within the root canal system another less common cause of endodontic failure is the presence of a foreign body in
the periapical tissues.
Key Learning Points
• Foreign object in the periapical tissues act as a source of pain and infection, cause
difficulty in elimination of infection.
• Surgical endodontic treatment should be seen as the best choice for treating persistent apical periodontitis.
• This treatment can manage the infection source and provide a direct hermetic seal
of the apical area.
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Unusual foreign body in periapical tissues

Introduction

T

he traumatic injuries of immature permanent teeth may
have harmful influence on
physiological pulp and root
development. Such injuries
may lead to the loss of pulp vitality, arrested or interrupted root development,
and inflammatory or replacement root
resorption (1). Root canal treatment, at this
time, stands a significant challenge, due
to the large diameter of the root canal, in
combination with large open apex and
thin dentin walls (2). Consequently, the
instrumentation of root canal in order to
achieve chemomechanical debridement
cannot be performed in such conditions,
due to fragile root canal structure.
Apexification had been the most indicated procedure to treat necrotic immature
permanent teeth. Through this technique,
a calcified apical barrier is formed, allowing subsequent conventional root
canal filling1. Although Ca(OH)2 high
antimicrobial activity, and ability to induce hard-tissue deposition (3), the traditional Ca(OH)2 apexification presents
disadvantages, such as a long, up to 24
months treatment, in which the patient
needs to attend multiple sessions. Besides,
the alkalinity of Ca(OH)2 affects the links
between hydroxyapatite crystals and
collagen, weakening the flexural strength
of dentine (4) which increases the risk of
root fracture (5).
The mineral trioxide aggregate (MTA)
apical plug offered an improvement in
terms of timing (6) with similar apical
barrier formation rates in comparison to
calcium hydroxide apexification. The
clinical procedures for the MTA apical
plug technique comprise a first session
in which Ca(OH)2 paste is placed for at
least one week into the root canal; and in
the second appointment, MTA is condensed into the apical part of the canal
until a 3-4 mm plug is formed. To promote
the setting of the material, a moist cotton
pellet is applied into the root canal, the
tooth is temporarily sealed, and after 72
h, a gutta-percha and sealer obturation
can be performed (7).
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Since both, calcium hydroxide and MTA
apexification and the presents the limitations of an interrupted root development, leaving the tooth with a fragile root
structure and a poor crown-to-root ratio
(8-12), the regenerative endodontic procedures (REP) have been advocated as an
alternative treatment for immature permanent teeth with necrotic pulp (13). This
method induces further root development
and eventually strengthening of the tooth
(14), however much is still not known
about clinical and biological aspects of
regenerative endodontics (15). However,
case selection is of extreme importance
as choosing a patient that does not correctly apply for this procedure may result
in an unsuccessful outcome.
Even though endodontic failure is usually associated with the persistence of
bacteria within the root canal system (16)
another less common cause of endodontic
failure is the presence of a foreign body
in the periapical tissues. The apical periodontium can encapsulate a foreign
object. And an intense inflammatory
response characterized by abundance of
macrophages and giant cells and a subsequent foreign body reaction can also be
observed (17). In these cases, surgical
endodontic treatment can be the treatment of choice for persistent apical periodontitis because it can manage the infection source and provide a hermetic
seal of the apical area directly (18). The
results for outcomes of apical root resection presented in the literature mostly
rely on a time span of 1 or 2 years, and
some even up to 5 years (19, 20). This case
report describes surgical endodontic
treatment in an immature permanent
maxillary central incisor with persistent
apical periodontitis caused by a foreign
body in the periapical tissues.

Case report
A 15-year-old boy with frequent pain,
discomfort and swelling was referred to
the dental clinic due to persistent apical
periodontitis. The dental history reported that when the patient was 10 years old,
he suffered a trauma of lateral luxation
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Figure 1.
A) Radiographic image at
initial diagnosis. Maxillary
left central incisor with open
apex associated with chronic
apical periodontitis.
B) Computed tomography
showing extensive bone
resorption associated with
the maxillary left central
incisor.

of immature maxillary left central incisor, which led to tooth necrosis.
At that time, the treatment of choice was
conventional apexification, with calcium
hydroxide multiple-visit. This approach,
however, was unsuccessful, since there
was a constant drainage through the root
canal, which did not allow the Endodontic treatment. It was also reported that
during agudization events, an incision
and drainage was necessary to decompress the periapical tissue with the installation of a drain. The radiographic
examination revealed a wide root canal
with open apex, associated with chronic
apical periodontitis (Figure 1A).
Taking into consideration the persisting
apical periodontitis, an apical surgery
was suggested as the treatment of choice.
The planned treatment was discussed
with the patient and their parents and
an informed consent was signed by them.
A cone bean tomographic examination
of the region was performed for the surgery planning (Figure 1B). Following
local anesthesia with 2% lidocaine with
1:80000 epinephrine, a full mucoperiosteal flap was raised. The internal surface of the flap was found impregnated
with small pieces of rubber, suggesting
that a rubber dam was used as a drain
during the period of acute apical abscess
(Figure 2A). These rubber remnants were
removed by the use of surgical curettes.
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With the flap folded, the lesion was completely removed. With the defect bone
cleaned and the flap folded, the root canal
was submitted to antisepsis with 2%
chlorhexidine and saline solution, dried
with paper points and filled with white
MTA (Ângelus, Londrina, Paraná, Brasil)
(Figure 2B). The flap was readapted and
the palatine suture was performed to
maintain the flap position and minimize
gingival retraction.
The patient was first recalled 7 days after
the surgical procedure. Clinical assessments indicated no sensitivity to palpation and percussion, and the absence of
clinical signs. The 3-year follow-up revealed no signs or symptoms, with radiographic evidence of periapical bone
healing (Figure 3) and healthy periodontal tissue.

Discussion
Although the primary etiological factor
of periapical lesions is microbial, there
are other independent factors that can
adversely affect the outcome of endodontic treatment (21).
In this case report, we present morphological evidence in support of the role of
a foreign body reaction of periapical
tissue to rubber dam used as a drain
during drainage of an acute endodontic
infection.
Various foreign objects have been reported to be lodged in the pulp chamber and
root canal of teeth (22, 23). However, there
are few case reports of foreign bodies in
the periapical tissues, persisting the lack
of direct scientific evidence for nonmicrobial causes of persistent apical periodontitis (24, 25). As well as reported in
another clinical report, according to the
dental history of the patient, the rubber
dam fragment may have been left iatrogenically inside the periapical tissue.
Running sutures should be placed to
prevent impaction of rubber drains in
the tissue (24).
Remaining foreign bodies in periapical
tissue have been reported to act as a focus
of infection (26) and have been associated with Endodontic failure. Consequent41
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Figure 2.
A) The internal surface of the
flap was impregnated with
small pieces of rubber.
B) Final Radiographic image.

Figure 3.
Radiographic image at the
3-year follow-up, showing the
complete healing of apical
periodontitis.
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ly, even it is not a common event, in
persistent root canal infections, the existence of a foreign body should be suspected. The apical periodontal tissues
can encapsulate a foreign object and an
intense inflammatory response characterized by the abundance of macrophages and giant cells and a subsequent
foreign body reaction can be developed
(18). Furthermore, if a patient has a record of emergency assistance, with incision and drainage procedures, the risk
of drain displacement in the periapical
tissue due to improper suturing must be
strongly considered. Being aware of this
possibility aids in avoiding the erroneous diagnosis of periapical granulomas
and repeated changes of intracanal
medication (24). In this clinical report,
after numerous dental appointments, in
which conventional apexification was
considerate, the apical surgery was assumed to be the treatment of choice, due
to persistent infection and acute events.
Apical surgery is a procedure aimed at
diagnosing and treating endodontic lesions
(apical periodontitis) that are not responsive of or do not improve with conventional endodontic procedures (27). Success
rates for endodontic microsurgery have
been reported to be between 88.9% and
100% (28), and these high levels of healing
corroborated with the successful treatment
reported in this article. Apical surgery has
advanced to become a modern technique
which has good results with regard to
treatment of endodontic lesions with predictable healing patterns (29).

After the removal of the foreign object from
the periapical tissues of the tooth presenting an open apex, the closure of the apex
is of paramount consideration. In this report, MTA was used for retrograde filling
material. In reason that Mineral trioxide
aggregate (MTA), provides good clinical
and histological results, which makes it
the retrograde filling material of choice,
largely due to its physical/chemical/biological properties (2, 30). Histologic analysis of periapical regions showed deposition of new cementum, not only onto the
resection plane (cut dentinal surface) but
also directly onto MTA (30). Furthermore,
a 10-year follow-up study of teeth treated
with apical surgery and MTA as root-end
filling material showed an acceptable rate
of healed cases (27).
This case presents a successful outcome
of surgical endodontic treatment with
immediate MTA barrier in an immature
tooth with persistent apical periodontitis
caused by a foreign body in the periapical
tissues. This clinical report helps to avoid
erroneous diagnosis and unsuccessful
repeated changes in intracanal medication.

Conclusions
Even with all the attempts of endodontic
treatment, in this clinical case it was not
possible to reduce the clinical signs of
persistent infection. Thus, surgical endodontic treatment was the treatment of
choice, which permitted the periapical
healing of an immature tooth with persistent apical periodontitis caused by a
foreign body in the periapical tissues.

Clinical Relevance
This case report describes surgical endodontic treatment in an immature permanent maxillary central incisor with
persistent apical periodontitis caused by
a foreign body in the periapical tissues.
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