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ABSTRACT

Despite the development of endodontic therapy, adverse complications can arise during
treatment, resulting in a questionable prognosis; root perforation is one such complication. Root
perforations located along different thirds of the root canal are associated with practitioner error
during the operative stages of endodontic treatment, particularly with failure to observe the
anatomic singularities of different tooth types. Various materials have been suggested and used
to repair root canal perforations, including calcium hydroxide, silver amalgam, mineral trioxide
aggregate (MTA), hydroxyapatite, and glass ionomer cement. This report describes the clinical
management of a maxillary second premolar in which periapical radiography showed satisfactory
canal obturation, but with a lateral root perforation present at the cervical level. Initial treatment
involved curettage and sealing of the perforated area with resin-modified glass ionomer cement,
followed by composite-resin reconstruction of the crown. There was favorable clinical and
radiographic progression at 1- and 2-year follow-up. We thus conclude that tooth longevity can be
prolonged even in the presence of a root perforation.
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Selamento de perfuracio radicular com cimento de iondomero de
vidro: caso clinico

RESUMO

Apesar do desenvolvimento da terapia endodontica, complicagdes adversas podem surgir
durante o tratamento, resultando em prognostico duvidoso; a perfuragdo radicular situa-se entre essas
complicagdes. As perfuragdes radiculares localizadas nos diferentes ter¢os do canal radicular estdo
relacionadas as negligéncias nas etapas operatorias do tratamento endodontico, principalmente a
ndo observancia das particularidades anatomicas dos diferentes grupos dentais. Diversos materiais
tém sido indicados e utilizados para selar as perfuragdes endodonticas, entre eles o hidroxido de
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calcio, 0 amalgama de prata, o agregado trioxido mineral (MTA), a hidroxiapatita e o cimento de
iondmero de vidro. Este trabalho tem por objetivo descrever a situagao clinica de um 2° pré-molar
superior no qual se constatou por meio da radiografia periapical que o mesmo possuia obturagao
de canal satisfatoria, porém com a presenca de uma perfuracdo lateral a nivel cervical da raiz.
Inicialmente o tratamento envolveu a curetagem e selamento da area perfurada com cimento de
iondmero de vidro modificado por resina seguido da reconstrucdo coronal com resina composta.
Ap6s avaliagdes de 1 e 2 anos, observou-se uma evolugdo clinica e radiografica favoravel, o que
permite concluir que é possivel aumentar a longevidade do elemento dental em boca nao obstante
a presen¢a de uma perfuracdo radicular.
Palavras-chave: Endodontia, Canal Radicular, Materiais Dentarios.

INTRODUCTION

Recent developments in endodontic therapy and adhesive restoration techniques
have substantially increased the rate of conservation of teeth with endodontic involvement
and significant coronal damage.

In some clinical settings, however, complications can hinder treatment and lead to
a questionable prognosis. One such complication is root perforation, which is defined
as an artificial passage created within a tooth or its root, whether iatrogenic or due to
pathological resorption, which produces a communication between the pulp cavity and
the periodontal tissues. The most severe complication of root perforation is the potential
for secondary periodontal inflammation and loss of bone attachment, ultimately leading
to tooth loss (1).

Several procedures performed during endodontic treatment may lead to perforation.
The prognosis depends on the extent and location of the perforation, as well as on the
time elapsed between perforation and repair (2).

Perforation, whether due to carious decay, iatrogenesis, or degenerative processes
(such as internal and external resorption), may occur in the cervical, middle, or apical thirds
of the root, as well as in the furcation; it constitutes a clinical challenge in conventional
endodontic practice (3). Depending on the location, different treatment techniques are
available to address this event (4).

Iatrogenic perforations may be caused by several reasons, including aberrant canal
morphology, practitioner error while gaining access to the pulp chamber, failure during
chemical and mechanical preparation due to inadequate canal wall wear, calcifications, or
preparation for intracanal post placement, and may be driven by practitioner negligence,
recklessness, or inexperience. Therefore, several authors have sought to study alternatives
that increase the safety of instrumentation so as to minimize rates of iatrogenic perforation

(1).

When located in the furcation or cervical third of the root, perforations have a
negative impact on the prognosis of endodontic treatment, as they trigger an inflammatory
reaction in the periodontal region that may lead to attachment loss and, occasionally,
tooth loss as well. Depending on the crestal bone level and the degree of its destruction

36 Stomatos, Vol. 20, N° 38, Jan./Jun. 2014



in the region of the perforation, a periodontal pocket may form. Once the alveolar bone is
destroyed, granulation tissue is likely to form and may invaginate into the tooth through
the perforation tract (5).

Adequate repair of a perforation requires sealing of the tract. The material used for
this purpose will be effective if it provides excellent sealing, is biocompatible and easy
to compound, and is able to promote osteogenesis and cementogenesis (4-7).

A wide range of materials has been used to seal endodontic perforations. Differences
in outcome show that no optimal material is available; rather, there is a broad selection to
choose from depending on the factors involved in each case (size, location, contamination,
time elapsed between perforation and repair) and, of course, on which material is available
at the time the perforation is detected (4,8).

Materials employed for the treatment of root perforations and reported in the
literature include calcium hydroxide (9), silver amalgam (5), mineral trioxide aggregate
(MTA) (7,10,11), hydroxyapatite (10), and glass ionomer cement (12,13). Silver amalgam
is not advised for this purpose, due to its poor retention and high marginal leakage rate.

Glass ionomer cement, which is commonly used for retrograde obturation, is also
an alternative for sealing of perforations, especially those located in the cervical third,
where use of adhesive restorative materials has been recommended. Glass ionomer
cement is classified as such, and has been used to treat resorption defects and iatrogenic
perforations (14).

The properties of glass ionomer cement are adequate for repair of subgingival
lesions: it is biocompatible, bonds to dentin and to cementum, releases fluoride, and has
a low thermal expansion coefficient (15).

Gomes et al. (16) studied the periodontal response to resin-modified glass ionomer
cement (RMGIC) and amalgam placed in surgical windows and left for 124 days in the
dog, and found a less pronounced inflammatory response to RMGIC than to amalgam.
In some sites restored with RMGIC, the authors found evidence of bone repair and a
connective tissue lining.

Developed at Loma Linda University in Loma Linda, California, MTA is a
composite material containing tricalcium silicate, tricalcium aluminate, and other mineral
oxides that sets into a hard mass within 4 hours of contact with water and has proven
sealing ability for retrograde obturation (12).

MTA has been the first-line material of choice for perforation repair due to its
compatibility with periapical tissues, its sealing ability, its behavior in the presence of
moisture, and its ability to induce cementogenesis (2). Furthermore, it does not affect the
healing process (2,17). Studies have shown a favorable tissue response in MTA-treated
perforations, providing further evidence of the biological properties of this material (17).
MTA is reportedly able to stimulate mineral deposition at the material-dentin interface
and within the dentinal tubules (5).
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This report describes a clinical case in which a lateral root perforation in the
distocervical region of a maxillary premolar was detected at the time of coronal restoration
after endodontic treatment. The decision was made to seal the perforation with light-cured
glass ionomer cement.

CASE REPORT

A 21-year-old woman presented for restoration of a right maxillary second premolar
after endodontic treatment. Radiographic examination showed satisfactory obturation
of the root canal system, but also revealed a root perforation in the distocervical region

(Figure 1).

FIGURE 1 — Radiograph showing lateral perforation.

First, the temporary filling material was removed from the occlusal cavity and
pulp chamber, which revealed a passage between the distocervical region of the root
and the periodontium, approximately 2-3 mm in diameter, as well as granulation tissue
invaginating into the pulp chamber with copious bleeding. Under infiltration anesthesia, the
granulation tissue was removed with periodontal curettes. A sectional matrix (Unimatrix,
TDV) was then placed into the interproximal space between the affected tooth and the
adjacent first molar to provide external sealing in the area of the perforation. A wooden
wedge was introduced tightly to stabilize the matrix in place and minimize the presence
of moisture in the area. With a Centrix syringe (DFL) and using the matrix for isolation,
RMGIC (Vitro Fil LC, DFL) was injected into the perforation and into the deepest region
of the pulp chamber to seal the perforated area (Figure 2). Radiographic examination
showed adequate sealing (Figure 3).

38 Stomatos, Vol. 20, N° 38, Jan./Jun. 2014



FIGURE 2 — Appearance after placement of glass ionomer cement.

FIGURE 3 — Radiograph showing sealed perforation.
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FIGURE 4 — Mesial wall reconstruction underway.

FIGURE 5 — Fiberglass post cemented in place.
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FIGURE 6 — Reconstruction complete

FIGURE 7 — Immediate control radiograph.
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FIGURE 8 — Control radiograph at 2-year follow-up.

One week later, the patient returned for further restoration. First, a circumferential
retainerless matrix device (AutoMatrix, TDV) was placed and the mesial wall of the tooth
reconstructed with composite resin to facilitate rubber dam placement and improve the
effectiveness of isolation for later stages of the restoration process (Figure 4). A temporary
filling was placed (Coltosol, Vigodent S/A Ind. e Com., Bonsucesso, RJ, Brazil) and the
patient sent home.

At the next appointment, rubber dam isolation was performed, the temporary
filling was taken out, and the obturation material was partially removed with a slightly
heated condenser. Using a #3 Largo reamer (Wilcos do Brasil Indastria e Comércio Ltda,
Petropolis, RJ, Brazil), the canal was widened down to approximately half of the root
length. A fiberglass intracanal post (Whitepost, FGM) was then placed to reinforce the
tooth/restoration complex. The post was test-fitted, cut to size, and cemented into the
canal with Rely X ARC resin cement (3M ESPE) and Scotchbond Multi-Purpose dental
adhesive (3M ESPE), in accordance with manufacturer instructions (Figure 5).

The crown was then restored with composite resin (Charisma, Heracus Kulzer)
and a conventional two-step adhesive system (Single Bond 2, 3M ESPE). Any flash
was removed, the occlusion was adjusted, and the patient discharged. One week later,
the surface of the restoration was shaped and polished to its final configuration, thus
concluding the reconstruction portion of treatment (Figure 6), and a control periapical
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radiograph was obtained (Figure 7). At 2-year follow-up, the clinical and radiographic
outcome was satisfactory (Figure 8).

DISCUSSION

Perforations located in the furcation region or cervical third of the root have a
negative impact on the prognosis of endodontic treatment, as they trigger an inflammatory
reaction in the periodontal region that may lead to loss of attachment and, occasionally, of
the affected tooth. Depending on the crestal bone level and the degree of its destruction
in the region of the perforation, a periodontal pocket may form. Once the alveolar bone is
destroyed, granulation tissue is likely to form and may invaginate into the tooth through
the perforation tract (5).

No single optimal method for perforation repair exists. A wide range of materials
and treatment strategies is available to conserve the affected tooth and return it to normal
function.

Bernardes et al. (3) suggests that measures be taken to improve the outcomes of
perforation repair, such as recognition, correction, assessment of results, and avoidance of
file contact with bone and surrounding tissues during instrumentation. A small perforation
will cause minor bleeding, while an extensive perforation will cause much heavier
bleeding, which can prevent treatment from continuing.

In the present case, periapical radiographs revealed a lateral perforation in the
distocervical region of the right maxillary second premolar; the prognosis was deemed
favorable in view of the short time since perforation (less than 1 month between the end
of endodontic treatment and presenting to our service). The prognosis of a perforation
is highly dependent on the sealing ability of the chosen repair material and is related
to the size and site of the perforation, the time since perforation, and the presence of
microbial agents, as well as on the feasibility of sealing and the accessibility of the main
canal (13,18).

Proper sealing of the perforated region is essential, as it prevents contamination
and restores the physiological condition of the tooth and its surrounding tissues. Several
materials have been used to seal root perforations, including amalgam, gutta-percha, zinc
oxide and glass ionomer cements, MTA, resins, and calcium hydroxide (9).

Good success rates can be obtained with MTA for treatment of root perforations,
making it the material of choice for such repairs due to its sealing ability and
biocompatibility; it is well-tolerated by periapical tissues and does not interfere with the
healing process (17,19,20). The biological properties of MTA have also been shown to
induce a favorable response from periodontal tissues (17). MTA is known to stimulate
mineral deposition at the material-dentin interface and within the dentinal tubules
(21). In view of these stimulating properties, its use is justified in intraosseous root
perforations.
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However, in supraosseous and subgingival perforations, like that described in this
report, sealants such as glass ionomer, compomers, and resins are the materials of choice,
because they are not susceptible to dissolution and pose no risk of decontamination,
unlike MTA. It is important to note that repair of subgingival perforations sometimes
requires orthodontic extrusion and periodontal tissue remodeling in addition to restorative
procedures (18).

Glass ionomer cement bonds well to dentin, which may be explained by the
formation of chemical bonds between the glass ionomer and the calcium ions of dentin.
On the other hand, the high fluidity of light-cured glass ionomer cement promotes better
flow and, consequently, better filling of the perforation cavity, thus providing improved
sealing (16). It is thus a good material for repair of perforations, especially those located
in the cervical region, where use of restorative materials is indicated (12).

In the present clinical case, glass ionomer cement was also chosen because it has
been widely employed for its physical properties and fluoride release and because it is
light-cured, which greatly facilitates its use (3,13). In an in vitro study, Shimabuko (22)
found less leakage in furcation perforations repaired with light-cured glass ionomer than
in those repaired with amalgam, and placement of a calcium hydroxide barrier further
improved the sealing ability of the cement.

Gomes et al. (16) found a reduced periodontal inflammatory response with RMGIC
as compared with amalgam; some sites restored with the former even showed evidence
of bone repair and connective tissue coating.

It is essential that practitioners adopt preventive management strategies to avoid
iatrogenic perforations. Therefore, a thorough analysis of radiographs should always
be performed to assess root and pulp chamber volume, root direction and curvature
in relation to adjacent teeth, the longitudinal axis of the tooth, etc. On the other hand,
knowledge of dental morphology, including both external (surface) and internal anatomy
and their relations, can provide important guidance while gaining endodontic access (18).
By taking this guidance into account, practitioners can substantially reduce the need for
future interventions that might lead to a questionable prognosis.

FINAL CONSIDERATIONS

With good diagnosis, thorough treatment planning, and selection of appropriate
procedures and restorative materials, good clinical outcomes can be obtained even in
endodontically treated teeth with root perforations and major coronal damage.

Based on the interventions employed and on the outcome at follow-up of the case
reported herein, we conclude that root perforation can be overcome, and that a prolonged
lifespan can be expected even in teeth affected by this complication.
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