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ABSTRACT

Furcal perforations may occur during access opening of the pulp chamber or cavity prepa-
ration. The perforation can cause an inflammatory reaction in the periodontal ligament.
Management of these iatrogenic accidents can pose a significant clinical challenge, mainly
when they occur in primary teeth. Current developments in the techniques and materials
utilized for root perforation repair have enhanced this procedure’s prognosis. Recently, min-
eral trioxide aggregate (M TA) has been used for several dental purposes. This biocompatible
material promotes bone healing and elimination of clinical symptoms. The purpose of this
case report was to describe the treatment of a furcal perforation using mineral trioxide ag-
gregate (MTA) in a primary molar tooth. After 20 months, the tooth was asymptomatic.
The radiolucent image had disappeared and bone formation at the furcation area had
been observed, suggesting healing of the underlying periodontal tissues. Therefore, MTA
may be considered an alternative option for the repair of furcal perforation in primary
teeth, prolonging the longevity of these dental elements. (J Dent Child 2008;75:188-91)
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the pulp chamber or cavity preparation. The perfora-

tion can cause an inflammatory reaction and severely

compromise the tooth’s prognosis. Such a perforation results

in loss of the root’s integrity and further destruction of the
adjacent periodontal tissues.'

Recently, mineral trioxide aggregate (MTA) has been

used for several dental purposes.*’' MTA is a mineral pow-

l ‘1 urcal perforations may occur during access opening of
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der that consists of hydrophilic particles, whose principal
components are tricalcium silicate, tricalcium aluminate,
tricalcium oxide, and other mineral oxides. It has a pH of
12.5, and sets in the presence of moisture in approximately 4
hours.>*” Studies have shown that MTA apparently is equal
or superior to other materials concerning dye and bacterial
contamination.”® Its benefits include good sealing ability,*?
biocompatibility,*® low cytotoxicity,>*” and promotion of
odontoblasts to form a hard barrier.*?

MTA is suggested for root-end filling,>* pulp capping,’
repair of furcal perforations,'®" apical filling of teeth with
open apices, and apexification therapy.>® MTA has been pro-
posed as a potential medicament for pulpotomy, and tests
in dogs’ teeth produced favorable pulp responses.®'* When
compared with other materials used for these purposes,
similar or better biocompatibility has been reported.”®!¢
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Perforated roots treated with MTA showed no inflammatory
tissue layer and root cementum attached to the MTA.!*1116

The purpose of this case report was to describe the repair
of a furcal perforation, treated with mineral trioxide ag-
gregate in a primary molar tooth, in which underlying
periodontal tissue healing could be observed radiographi-
cally at the 20-month follow-up.

CASE DESCRIPTION

A 6-year-old boy was referred to our clinic for the manage-
ment of pain associated with his primary mandibular left
second molar. The mother reported that he had experienced
pain during feeding and that there was no history of dental
trauma. She also reported that another dentist had treated the
tooth due to a carious lesion 2 months before this visit.

Clinical examination showed that the primary mandibu-
lar left second molar was restored with glass ionomer cement
(GIC). A periapical radiographic examination revealed the
presence of a pulpotomy and evidence of a circumscribed
radiolucent lesion associated with the furcation area. These
findings suggested that a perforation with a bur had oc-
curred on the pulp chamber floor during coronal opening
for the execution of this pulpotomy (Figure 1).

After a thorough examination, the treatment plan was
presented to the patient’s parents. Initially, a local anesthetic
was administered and the GIC restoration of that tooth
was removed. The pulpotomy’s material also was removed,
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Figure 1. Preoperative radiograph showing the presence of
pulpotomy and evidence of a circumscribed radiolucent lesion
associated with the furcation area.

Figure 2. Immediate postoperative radiograph of a tooth with a
furcal perforation treated with mineral trioxide aggregate.
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and the pulp chamber was cleaned with a saline solution.
Controlled bleeding of remaining pulp tissue of the roots
was obtained. At this point, bleeding from a perforation
was noted, which was also carefully controlled. Then, MTA
(Angelus LTDA, Londrina, Parand, Brazil) was chosen as
the filling material. MTA was mixed with sterile water into
a paste consistency and applied into the perforation and
pulp chamber with an amalgam carrier. The tooth then was
restored with GIC (Figure 2).

At the second appointment, after 7 days, no pain or dis-
comfort was reported. The patient was recalled every 10
months (Figure 3). At the 20-month follow-up, the tooth
was asymptomatic. Radiographically, the radiolucent image
had disappeared and bone formation at the furcation area
had been observed, suggesting the healing of the underlying
periodontal tissues (Figure 4).
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Figure 3. The 10-month follow-up periapical radiograph.
Even though the radiographic examination suggested
recurrent caries on the primary mandibular left canine and
second molar, this was not confirmed clinically.
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Figure 4. The 20-month follow-up radiograph showing bone
formation at the furcation area and suggesting the healing of the
underlying periodontal tissues.

DISCUSSION

Furcal perforations adversely affect the prognosis of teeth.
Management of these iatrogenic accidents can pose a signifi-
cant clinical challenge, mainly when they occur in primary
teeth. In these cases, the treatment most often performed
is the extraction of the perforated teeth. When the normal
physiological process of a primary tooth exfoliation and
eruption of its successor is disrupted and a space maintainer
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appliance is not used, however, several changes in the dental
arches may be observed. These can include reduction in
arch length, inclination of adjacent teeth, extrusion of an
antagonist tooth, and accelerated or delayed emergence of a
succeeding permanent tooth.'®!” Therefore, every effort must
be made to preserve the tooth until exfoliation rather than
extract perforated primary teeth. For successful treatment
of such defects, the root surface should be reconstructed to
allow reattachment of periodontal ligament.!

Ideally, the repair material should be nontoxic and
bacteriostatic, promote healing, and provide an optimal
hermetic seal.>'"" Studies have shown that the materials
used to repair furcal perforations—such as amalgam, zinc
oxide-cugenol, intermediate restorative material, gutta
percha, calcium hydroxide, Cavit, GIC, hydroxylapatite,
tricalcium phosphate, and bonding agents—have not been
able to produce consistent results. This is probably due to
bacterial leakage or lack of biocompatibilicy.>!1>2

Based on the recent physical and biological property
studies of the newly introduced MTA, this material may be
suitable for closing the communication between the pulp
chamber and the underlying periodontal tissues.?!'*%
MTA prevents microleakage and promotes the original tis-
sues’ regeneration when placed in contact with the dental
pulp or periradicular tissues.**!*! There are reports of
complete dentine bridge formation when MTA was used as
a pulp capping agent.*” Moreover, MTA shows good sealing
ability, marginal adaptation, a high degree of biocompat-
ibility, and reasonable setting time.** MTA is commercially
available and, despite its high cost, may be considered an
alternative option for the repair of furcal perforation in
primary teeth in an attempt to prolong the longevity of
these dental elements.

In the present case report, the use of a stainless steel
crown to restore the tooth was considered. A provisional
and faster restoration with GIC, however, was chosen. GIC
has good sealing properties and is easy to handle.> GIC’s
adhesion properties impart adequate retention, even if me-
chanical undercuts are absent. GIC’s coverage of exposed
dentin and sharp margins also provide good patient comfort
with minimal chair time.?? In future follow-ups, a stainless
steel crown may still be considered since the lesion in the
furcation area is healed.

In the present case, periodontal attachment regeneration
in the perforation area could be radiographically observed
after 20 months. Although the sealing of furcal perforation
and the execution of pulpotomy with MTA appeared to
be successful after a short-term evaluation period, further
long-term clinical and radiographic assessments of these
approaches need to be performed.

In summary, mineral trioxide aggregate may be consid-
ered an alternative option for the repair of furcal perforation
in primary teeth, allowing adjacent periodontal tissue heal-
ing and prolonging the longevity of these dental elements.
It is a rather expensive way to solve a problem, but it is a
method that can be used effectively and should be consi-
dered in certain cases.
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