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Inadvertent MTA Extrusion in an Immature Traumatized

Permanent Incisor
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This report describes the 24-month clinical and radiographic outcome of an unintentionally extruded min-
eral trioxide aggregate (MTA) apical plug. A 9 year old boy presented with a previously traumatized, imma-
ture central incisor; associated with a large periradicular lesion. During placement of MTA in the treatment
of wide open apex, the material was inadvertently extruded into the periapical region upon a sudden move-
ment of the child. No intervention was made, except for obturation of the remaining root canal two weeks
later. The radiographic follow up at 12 and 24 months confirmed successful management through the non
surgical approach, as evidenced by advanced healing of the periapical lesion and regeneration of the peri-

radicular tissue in the absence of clinical symptoms.
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INTRODUCTION

rofacial trauma in children and adolescents may fre-

quently lead to injuries of young permanent teeth. In

general, these injuries take place before root forma-
tion is complete, and may result in the inflammation or
necrosis of pulp tissue.' In immature permanent teeth, the
loss of vital pulp may result in the cessation of root devel-
opment and compromised apical closure.” Management of
the necrotic pulp at this time is challenging, owing to the
existence of thin dentin walls which render instrumentation
of the canal difficult, and to the wide open apex which jeop-
ardizes formation of an adequate apical closure.’* Because
root canal filling techniques require an apical constriction
which an obturation material can be placed against, it is
essential to create an artificial apical barrier or to induce the
closure of the apical foramen with calcified tissue.”* The
traditional apexification procedure consists of applying
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calcium hydroxide as an intracanal medication to induce an
apical closure over time.* Calcium hydroxide apexification
has a certain predictability of success,™® but has the disad-
vantages of multiple visits during an average of as long as 12
months,”” an increased susceptibility to cervical fracture,”
and reinfection.’

Over the time, a variety of artificial apical barrier materi-
als have been suggested as an alternative to traditional cal-
cium hydroxide apexification.'”"” Among these, mineral tri-
oxide aggregate (MTA) appears to be the most popular bio-
material, owing to some of its several advantages compris-
ing: placement in a single visit,"* biocompatibility,” and
excellent sealing properties.'® Additionally, a number of
properties including low solubility'” and the ability to set in
the presence of blood'*have favored placement of MTA api-
cal barriers adjacent to periapical tissues.” Indeed, an
increasing number of clinical reports support MTA apical
barriers as an effective material in regenerating periapical
tissues in teeth with immature apices.””

During obturation procedures, a root filling material can
be unintentionally extruded into periapical tissues. The like-
lihood of this complication may be considerably higher in
young permanent teeth with wide open apices.® Extrusion of
an endodontic material beyond the root apex may lead to a
variety of complications including pain, inflammation of the
periapical tissue, foreign body reaction, and even nerve
injury.”* The present report describes the inadvertent extru-
sion of a MTA apical barrier in a previously traumatized per-
manent immature incisor with a large periradicular lesion,
and the 24 month outcome of clinical and radiographic fol-
low up.

Case Report
A healthy, 9 year old boy was admitted to the clinic
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because the area around the maxillary incisors was swollen
and he experienced toothache. These symptoms had
occurred frequently during the last one year, but never
treated. Reportedly, the patient had experienced a fall acci-
dent two years earlier, after which he was referred to a local
dentist who initiated endodontic and esthetic treatment.
Because the child was apprehensive and refused to attend
further recalls, the treatment could not be completed.

Clinical examination revealed crown fractures of the
maxillary central incisors. Of these, the left central incisor
had an uncomplicated crown fracture. Because the right cen-
tral incisor had been restored with composite resin, the exact
type of fracture could not be determined. The right central
incisor had a sinus tract associated with slight swelling.
Temporized endodontic access cavities were present on the
right central and lateral incisors. Mobility of the teeth was
moderate, which showed slight tenderness to percussion.
Radiographic examination demonstrated incomplete root
development of the right central incisor with a wide open
apex. There was a large periapical lesion involving the right
central and lateral incisors, which extended almost halfway
coronally within the interradicular region (Figure 1). A
smaller lesion was also observed at the apical level of the
left incisor (Figure 1). All three incisors were non-respon-
sive to electronic pulp testing and thermal tests. The patient
and parents were informed about an endodontic treatment
plan involving placement of a mineral trioxide aggregate
apical plug into the right central incisor. Upon approval of
the treatment plan, root canal treatment was initiated at the
same appointment.

Following anesthesia and placement of rubber dam, the
temporary fillings of the left incisors were removed, and an
endodontic access cavity was prepared on the left central
incisor. In all teeth, the necrotic tissue was gently debrided
with Hedstrom files at a working length 1mm short of the
radiographic apex, in conjunction with copious 2,5% sodium
hypochlorite (NaOCI) irrigation. The final irrigation was

Figure 1. Radiographic view of the incisors, demonstrating the
extent of periradicular lesions.

made with sterile saline and 2% chlorhexidine gluconate,
after which the root canals were dried with sterile paper
points. A calcium hydroxide paste was applied into the root
canal of the right central incisor with a lentulo spiral at the
working length. Sterile cotton pellets were condensed to
access cavities before sealing with temporary filling mater-
ial (Cavit, 3M/ESPE, Seefeld, Germany). During the two
week waiting period for the right central incisor, the root
canal therapy of the right lateral and left central incisors was
completed with cold laterally compacted gutta-percha and
AH Plus sealer. The coronal access cavities and the uncom-

Figure 2. A. Radiographic view of extruded MTA. B. Completion of MTA apical barrier. C. Radiographic view of completed root canal obtu-

ration.
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plicated crown fracture were restored with hybrid resin com-
posite (TPH Spectrum, Dentsply, Konstanz, Germany),
bonded with and etch-and-rinse adhesive (Prime& Bond NT,
Dentsply).

After two weeks, the sinus tract had disappeared and the
patient was free of symptoms. Calcium hydroxide was gen-
tly removed using a #80 Hedstrom file and plenty of 2.5%
NaOCIl. Following final irrigation with copious sterile
saline, the canal was dried with sterile paper points. MTA
(White Pro-Root MTA; Dentsply Tulsa Dental, TN, U.S.A.)
was prepared according to the manufacturer’s instructions,
and a small portion of the material was deposited 1mm
below the working length using ProRoot MTA delivery gun
(Dentsply). Then, MTA was gently condensed with an
endodontic plugger to the working length. During the proce-
dure, a sudden movement of the child’s head led to excessive
intrusion of the plugger inside the root canal. A radiograph
was immediately taken, and it was observed that approxi-
mately a 3mm-long portion of the apical barrier had been
inadvertently extruded beyond the root apex (Figure 2a). At
the same appointment, additional increments of MTA was
placed apically until the thickness of MTA reached about
4mm>(Figure 2b). A wet cotton pellet was placed on the
MTA and the cavity was sealed temporarily with glass
ionomer cement. The parents were informed about the com-
plication and its possible consequences, and were scheduled
for two consecutive weekly recalls. Since the observation
period was uneventful, the remaining root canal was obtu-
rated by warm vertical compaction of gutta-percha in asso-
ciation with AH Plus sealer (Figure 2c). The endodontic
access cavity was restored as with the neighboring incisors.
The radiographic follow-up at 12 and 24 months showed
advanced healing of the periapical lesion and regeneration of
the periradicular tissue, in the absence of clinical symptoms.

DISCUSSION

Management of dental injuries may be neglected or lately-
referred by parents, due to the child’s inability to cope with
treatment.” As with the present case, this may not only cause
interruption of the healing process, but may also jeopardize
the integrity of periradicular tissues and the root. In the pre-
sent case, the incomplete root development by trauma and
the severity of periradicular pathosis stipulated special atten-
tion and treatment of the right central incisor. As for the left
central incisor, the absence of an endodontic access cavity at
initial admission was highly suggestive of a pulpal compli-
cation which developed after the child stopped visiting the
local dentist. In the absence of dentin sealing, the unrestored
crown fracture might have led to an augmented risk of pulp
necrosis over the time.”” On the other hand; it is noteworthy
to mention that the same tooth showed adequate apical clo-
sure and radicular development, unlike its contralateral
neighbor. Presumably, the pulpal necrosis developed after
the root development was complete, or root development
and apical closure continued despite the advancement of
pulp necrosis.”* Here, the extent root formation and apical
constriction which enabled conventional root canal therapy
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Figure 3. Periapical radiograph of the teeth 1 year (A), and 2 years
(B) after treatment. Note the extent of advanced osseous healing
and regeneration of periapical tissues.

was regarded more important than the exact reason of con-
tinued root development.

Foreign body reactions and bone necrosis caused by a
variety of endodontic sealers including calcium hydroxide
have been documented previously.”* Undoubtedly, the
deleterious effects of extruded endodontic materials should
depend on the site and intensity of extrusion, as well as the
chemical composition of the material itself.” Although
surgical removal of the extruded material may sometimes be
necessary,” the present case of extrusion was managed
through a non-surgical approach, since both the strict asep-
tic working conditions and the asymptomatic root canal min-
imized the likelihood of post-operative infection; and the
biocompatibility and bioconductive potential of MTA"**
was anticipated to favor healing of the surrounding tissue
over the time. Indeed, the absence of clinical and radi-
ographic symptoms justified the initial non-surgical
approach. In addition to its well-documented biocompatibil-
ity, the induction of growth factors such as bone morpho-
genetic protein-2 (BMP-2) and transforming growth factor
beta-1 (TGF B-1) could be two important contributors to the
favorable biologic response stimulated by MTA in human
periapical tissues."””?' It should also be noted that MTA
offers a reasonable substitute for osteoblast ingress, and its
calcium phosphate phase favors stimulation by communica-
tion with cellular contents.” Although the exact mechanism
has not been elucidated, this phase causes a change in cell
behavior that stimulates bone growth over the MTA.” Cells
grown on MTA also show increased osteocalcin produc-
tion.*>*" Thus, compromised periapical healing should not
necessarily be expected following extrusion of MTA beyond
the root end. The present findings corroborate with those of
previous animal® and human’ studies, demonstrating that the
contact of extruded MTA with the periapical tissues does not
elicit a host response, and thus, is not an obstacle to healing.
On the other hand, long term radiographic follow up is
mandatory so as to rule out healing complications such as
possible encapsulation of the extruded material.
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Over the 24-month follow up period, advanced osseous
healing of the large periradicular lesion was evident in the
absence of clinical symptoms. Along with the favorable
healing outcome of the inadvertently extruded MTA, it can
also be concluded that the MTA apical barrier provided
excellent apical closure, along with and new tissue forma-
tion in the apical area of the immature right central incisor.
The present report also reinforces the importance of cautious
placement of MTA apical plugs in young patients, since
prior placement of an artificial matrix may not necessarily
provide the resistance to withstand extrusive forces gener-
ated by unexpected movements of the child.
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