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Repair of Furcal Perforation with Mineral Trioxide
Aggregate: Long-Term Follow-Up of 2 Cases
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Des études précédentes ont démontré I'efficacité de I'agrégat minéral de trioxyde (MTA)
pour la réparation d'une perforation dans la zone de furcation. Nous décrivons dans cet
article I'utilisation du MTA pour le traitement de 2 perforations de cette nature (une
accidentelle et I'autre causée par la carie), ainsi que le suivi a long terme du traitement.
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major complication of endodontic and res-
Atorative treatments is accidental perfora-

tion of the roots or the pulp chamber floor.
Such perforation may occur during nonsurgical
root canal treatment or during preparation for
a variety of restorative procedures.! The result
is a chronic inflammatory reaction of the pe-
riodontium (characterized by the formation of
granulation tissue) that can lead to irreversible
loss of attachment or loss of the tooth.> Such
perforations are managed surgically or nonsurgi-
cally, depending on the particular characteristics
of the case.’ The prognosis may be questionable if
treatment involves a lesion occurring at the level
of the radicular furcation, but the prognosis is
usually good if the problem is diagnosed correctly
and treated with a material having suitable sea-
ling ability and biocompatibility.! The prognosis
also depends on the location, size and time of
contamination of the lesion.*

Various materials have been used in mana-
ging perforations, including zinc oxide-eugenol,
amalgam, calcium hydroxide, composite resin,
glass ionomer and resin-modified glass io-
nomer."* The ideal material for treating radicular
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perforations should be nontoxic, nonabsorbable,
radiopaque, and bacteriostatic or bactericidal; it
should also provide a seal against microleakage
from the perforation.” Mineral trioxide aggre-
gate (MTA) has all of these characteristics and
has been applied with good outcomes in root-
end surgery, direct pulpal coverage, apexifica-
tion, radicular resorption, and repair of lateral
radicular and furcal perforation.® Its suitability
for managing all of these problems can be attri-
buted to its biocompatibility, its low induction
of inflammation, its solubility, its capacity for
creating a seal between the pulpal chamber and
periodontal tissues and its repair capacity. The
last of these features can in turn be attributed
to the antimicrobial properties and high pH
(12.5) of MTA, which promote growth of the
cementum and formation of bone, which in turn
allow regeneration of the periodontal ligament
around the site of injury.”

In this article, 2 cases are described in which
MTA was used to repair furcation perforation.
These cases illustrate the potential benefits of
MTA and its relative ease of use for management
of perforation at easily accessed sites.
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Figure 1a: Case 1. Periapical image of tooth 36 showing
caries-related furcal perforation.

Figure 1c: MTA seal and new root canal treatment at 3-
month follow-up.

Figure 1b: Mineral trioxide aggregate (MTA) placed with

temporary restoration.

Figure 1d: At 2-year follow-up, there is complete osseous
healing at the apex and the furcation.

Case 1

A 27-year-old woman presented with buccal radicular
caries, a sinus tract, suppuration, pain on palpation and
periodontal breakdown in the furcal region of tooth 36
(Fig. 1a). The patient did not recall when the problem first
appeared and stated that the pain had started unexpectedly.
The diagnosis was pulpal necrosis with acute periradicular
periodontitis and furcation perforation due to dental caries.
Treatment options included extraction, bicuspidization and
nonsurgical repair of the perforation with MTA. After dis-
cussion with the patient, MTA treatment was chosen. A rub-
ber dam was used for isolation, the caries was removed, and
the perforation site was irrigated with 1% sodium hypochlo-
ride to control hemorrhage and allow visualization of the
perforation. Cotton pellets moistened in saline were placed
in the root canals, and the perforation was sealed with grey
MTA (Angelus, Londrina, Brazil) mixed with sterile saline,
as suggested by the manufacturer. The MTA was covered
with a cotton pellet moistened with distilled water and Cavit
temporary restoration material (3M ESPE, St. Paul, Minn.)

(Fig. 1b). Two days after repair of the perforation, the pa-
tient underwent nonsurgical root canal treatment without
complications. At the 15-day follow-up, the patient was
asymptomatic. Three months after the treatment, there was
radiographic evidence of bone formation adjacent to the
MTA; there was slight extrusion of the material along with
the seal of the defect (Fig. 1c). At the last check-up, 2 years
after treatment, radiography showed complete osseous hea-
ling at the apex and the furcation (Fig. 1d).

Case 2

A 30-year-old woman presented with accidental furcal
perforation, which had occurred during access preparation
for root canal treatment of tooth 46. Several treatment op-
tions were discussed with the patient, who opted for root
canal treatment along with repair of the perforation with
MTA. The furcal perforation was confirmed by periapical
radiography of tooth 46, which revealed osseous breakdown
at the furcation (Fig. 2a). The root canal treatment was com-
pleted, and the pulpal chamber was then irrigated with 1%
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Figure 2a: Case 2. Periapical image of tooth 46 showing
inadvertent furcal perforation, caused by drilling during

access preparation for root canal treatment.

Figure 2c: Bone formation is visible at 6-month
follow-up.

Figure 2b: MTA placed with temporary restoration.

Figure 2d: Osseous repair can still be seen at the 5-year
follow-up.

sodium hypochloride to control hemorrhage and to allow
visualization of the perforation. White MTA-Angelus was
applied in a manner similar to that described for case 1. The
final radiograph obtained at the time of treatment showed
evidence that the perforation had been sealed (Fig. 2b). Ten
days later, the patient was asymptomatic. At the 6-month
follow-up, bone formation was evident on radiography
(Fig. 2¢). A radiograph obtained 5 years after treatment
showed that the osseous repair had persisted (Fig. 2d).

Discussion

Furcal perforation is an undesirable problem that
may occur during root canal treatment or post prepa-
ration. Similarly, a risk of perforation may arise during
removal of affected tissue in a patient with caries invol-
ving the pulpal chamber. In either case, the situation can
be quickly addressed, which is important, as immediate
treatment will help ensure a positive prognosis.* In the
2 cases presented here, the problem was resolved promptly
by application of MTA.

Two major brands of MTA are available on the market:
MTA-Angelus (used in the cases described here) and
Pro-Root MTA (Maillefer, Dentsply, Switzerland). Both
products are available in grey or white. According to the
manufacturer’s material safety data sheet, Pro-Root MTA is
composed of 75% Portland cement, 20% bismuth oxide and
5% dehydrated calcium sulfate. MTA-Angelus is composed
of 80% Portland cement and 20% bismuth oxide, with no
calcium sulfate.® The dominant compounds in both types
of Pro-Root MTA are calcium oxide, silica and bismuth.
However, the grey version has greater concentrations of
aluminum oxide (122% higher), magnesium (130% higher)
and iron (1000% increase).” Although both the grey and
the white versions of Pro-Root MTA perform similarly in
terms of furcal sealing'® and antimicrobial effectiveness,'
the grey version has a more favourable behaviour in vitro
in terms of development of odontoblasts,'> whereas the
white version is associated with development of cemento-
blasts and keratinocytes.”” The white version gives a better
final appearance than the original grey MTA, which can
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create a shadow under thin tissue.”” Both the grey and
the white versions of MTA-Angelus and Pro-Root MTA
have numerous similarities: pH 9 after 168 hours,"
cess in dog pulpotomy,’® minimal concentration of arsenic

(0.0002 ppm),*® overall composition,® biocompatibility,”
18

suc-

inflammatory response,’® sealant ability,” in vitro fibro-
blastic stimulation" and antimicrobial activity.?* However,
MTA-Angelus has greater release of calcium in the first
24 hours of activation' and a lower concentration of bis-
muth (grey version only).?! In the current report, white
MTA-Angelus was used in one case and grey in the other,
with similar results.

MTA is difficult to manipulate because of its granular
consistency, slow setting time and looseness.?? Pro-Root
MTA contains fewer large particles and fewer small parti-
cles than MTA-Angelus. Generally speaking, white MTA
contains smaller particles than grey MTA, with a narrower
distribution of sizes. MTA-Angelus particles have relatively
low sphericity and a wide size distribution, and they are less
homogeneous than Pro-Root MTA.? The main disadvan-
tage of Pro-Root MTA may be its long setting time. MTA-
Angelus contains no calcium sulphate, which reduces its
setting time to 10 minutes.®

Contamination of the blood should be avoided when
using this type of material, as such contamination can re-
duce the retention capacity of the MTA.?* Previous authors
have stated that contact with adjacent tissues may increase
the sealant capacity of MTA, since an acidic environment
(such as tissue) may increase this property.” In the cases
presented here, sealing of the lesions could be observed,
with some extrusion of the material. To prevent overfil-
ling or underfilling, a resorbable collagen matrix can be
applied before placing the MTA,* but use of a matrix de-
pends on the size of the lesion. Success has been reported
both with? and without?” the matrix. At present, there is
no size classification for furcal lesions to determine appro-
priate treatment and prognosis; therefore, all options are
considered to have a guarded prognosis.’” In the 2 cases
presented here, the lesions were of different sizes. In case 1,
the lesion was larger, with irregular limits, characteristic of
a V-shaped caries. As shown in Fig. 1a, the lesion affected
almost the complete dimension of the furcal region, but
did not affect the internal walls of the roots; this limited
the lesion overall and indicated a lateral boundary against
which to place the material. If the lesion had been larger,
it would have been necessary to apply a matrix base be-
fore placing the MTA. Figure 1d shows mild extrusion of
the MTA adjacent to the newly formed osseous crest. In
case 2, the lesion was more circumscribed and had a vertical
entrance, characteristic of accidental perforation with a
diamond bur (Fig. 2a); osseous destruction was also greater
(Fig. 2b). Nevertheless, the use of white MTA in case 2
yielded results similar to those achieved with grey MTA in
case 1.

Although use of MTA has been reported for several dif-
ferent endodontic treatments, the literature on its success in
cases of furcal perforation is limited. Two common clinical
presentations of furcal perforation (related to caries and to
accidental drilling) have been described here. Although the
prognosis is typically better for smaller lesions (as in case
2), and although the location of these perforations at the
level of the epithelial attachment and crestal bone suggested
a guarded prognosis,”* MTA treatment was successful, as
indicated by imaging at 2 and 5 years, respectively.
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