CASE REPORT

ABSTRACT

Perforations represent pathologic or iatrogenic
communications between the root canal space
and the attachment apparatus. The causes of
perforations are resorptive defects, caries, or
iatrogenic events that occur during and after
endodontic treatment. Case report: A 27-year-
old male patient reported to the Department.
Clinical examination revealed that access
preparation had been attempted in the grossly
carious maxillary right central incisor the
access opening was carefully examined and no
bleeding was present. An intraoral periapical
radiograph was taken with a #25 size K file
placed in the perforation, The lateral walls of
the perforation were refined and cleaned. A #25
size K file was used to establish the length from
the incisal reference point up to the perforation
site inside the root canal. Working length was
established. GuttaFlow Bioseal was mixed and
carried to the perforation site with the help of
lentulo spiral and packed with an appropriately
fitted plugger. Repair of the perforation was
carried out by placement of the sealer. Cleaning
and shaping was done upto file size F5. Canal
was irrigated with 1.5 mL of 2.5% NaOCI. The
root canal was obturated with the same sealer
such that the sealer was allowed to flow out of
the access cavity. Conclusion: advances in
technologies have also provided for more
controllable and better treatment outcomes,
either surgically or nonsurgically.
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INTRODUCTION

Perforations represent pathologic or iatrogenic
communications between the root canal space and the
attachment apparatus. The causes of perforations are
resorptive defects, caries, or iatrogenic events that occur
during and after endodontic treatment.' Regardless of
etiology, a perforation is an invasion into the supporting
structures that initially incites inflammation and loss of
attachment and ultimately may compromise the prognosis
of the tooth and thus they are the undesired complications
of endodontic treatment. Once a perforation has been
diagnosed, treatment must be rendered to seal the
perforation site effectively to minimize injury and prevent
contamination of the surrounding periodontal attachment
apparatus. Although successful treatment and prognosis
depend on many factors, the location of the perforation and
the time lapse between exposure and repair are the two
most important factors for determining the treatment and
prognosis of the tooth.” Iatrogenic root perforation is
usually an undesired complication that can occur during
the preparation of endodontic access cavities or
overzealous instrumentation in a tooth that has thin and
slender roots.’ Such perforations are managed surgically
or non-surgically." Cases where the perforation occurs
supra-gingivally can be managed by non surgical
procedure but lesions sub gingivally present, have to be
treated surgically. Various materials have been used in
repairing perforations, including zinc oxide-eugenol,
amalgam, calcium hydroxide and composite resin glass
ionomer.” These materials either show inadequate sealing
ability or have no biomimetic action and hence contribute
to a poor outcome. Mineral trioxide aggregate (MTA) has
been regarded as an ideal material for perforation repair.’
The chemical composition of MTA was determined by
Torabinejad et al.” The material consists of fine
hydrophilic particles, and the main components are
tricalcium silicate, tricalcium aluminate, tricalcium oxide
and silicate oxide and bismuth oxide. Plethora of studies
has demonstrated its excellent sealing ability and
biocompatibility.” It is an ideal material for treating root
perforation as it is non-toxic, non-absorbable, radiopaque
and has antimicrobial properties.” MTA is also a
periodontal friendly material which can be used in
moisture. The repair capacity of MTA can in turn be
attributed to its antimicrobial properties due to high pH
(12.5). These characteristics of MTA promote the growth
of cementum and formation of new bone.” GUTTA-
FLOW bioseal (MTA BASED SEALER) was used in this
case for iatrogenic perforation repair.

IDA, W.B., Vol - 34, No.-2, July 2018 40



Figure 1 : Pre-operative photograph
of tooth number 11

Figure 4 : Canal preparation upto file F3
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Figure 2 : IOPA radiograph of ~ Figure 3: IOPA radiograph of
tooth 11 with 25 k file placed
through the perforation

tooth 11 with 25k file to
determine the working length

Figure 5 : Irrigation of the prepared canal

Figure 6: IOPA of master cone selection

CASE REPORT

A 27-year-old male patient reported to the
Department of Conservative Dentistry and
Endodontics, Guru Nanak Institute of Dental
Sciences & Research, Kolkata, with pain in the
maxillary right central incisor tooth. He gave a
history of root canal treatment (RCT) been attempted
on that tooth, elsewhere about a month ago.

Clinical examination revealed that access
preparation had been attempted in the grossly
carious maxillary right central incisor. Under proper
isolation, the access opening was carefully examined
and no bleeding was present.

An intraoral periapical radiograph was taken
with a#25 size K file placed in the perforation, which

All rights reserved

IDA, W.B., Vol - 34, No.-2, July 2018

Figure 7 : Post operative IOPA

aided in further localizing the site of the perforation
(Figure 2). A slight periodontal ligament (PDL)
widening was seen in the periapical region with the
associated tooth.

The decision to nonsurgically manage the
perforation using Mineral Trioxide Aggregate based
sealer (GuttaFlow Bioseal), was taken with the
patient's consent.

The lateral walls of the perforation were refined
and cleaned. A #25 size K file was used to establish
the length from the incisal reference point up to the
perforation site inside the root canal. Working length
was established with a#25 size K file. (Figure 3).

Cleaning and shaping was done using the
ProTaper file system upto file size F5 (Figure 4).
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Canal was irrigated with 1.5 mL 0f2.5% NaOCl.
After each instrumentation, in order to remove the
smear layer, 3.0 mL of 17% EDTA was introduced
and allowed to remain in the canals for 3 minutes and
then a final flush with 1.5 mL of 2% CHX was
performed. (Figure 5)

Master cone selection was done by intra-oral
periapical radiograph (Figure 6). The access cavity
and perforation defect were dried. GuttaFlow
Bioseal was mixed and carried to the perforation site
with the help of lentulo spiral and packed with an
appropriately fitted plugger. Repair of the
perforation was carried out by progressive
placement and packing of small increments of the
sealer. The root canal was obturated with the same
sealer such that the sealer was allowed to flow out of
the access cavity (Figure 7). The Mineral Trioxide
Aggregate was allowed to set for approximately four
hours.

DISCUSSION

A perforation is defined as the pathological or
iatrogenic communication between the root canal
space and the periodontal tissue." Successful
outcome of perforation treatment depends upon the
whether bacterial contamination at the site of
perforation can be prevented or eliminated.* Various
factors that include time from the perforation to
detection, size, and shape of the perforation and also
its location have a great importance to control
infection at the perforation site.

Lantz and Persson conducted a study by making
root perforations in dogs and treatment was initiated
as soon as detected or after a small delay and on
observation healing response were more clear when
perforations were repaired immediately.” Healing
response is clearer when the perforation repair is
done as soon as possible.

Small perforations are easier to seal and thus it
has good healing.

Location along the root surface is the most
important parameter in the prognosis of root
perforation. A perforation that appears nearer to the
crestal bone and to the epithelial attachment is very
crucial as there is more chance of contamination
from the oral environment through the gingival
sulcus.” Perforations, that are coronal to the crestal
bone, are easier to access and repair, and teeth may be
restored without periodontal involvement. Sufficient
sound tooth structure for an adequate restoration is
needed for good prognosis. Perforations that are
apical to the crestal bone and epithelial attachment
are observed to have a good prognosis however
prognosis depends upon cleaning, shaping and
obturation procedures. Seltzer et al. conducted an in
vitro study and found that furcal areas in molars are
more troublesome as there is increased chance of
periodontal involvement and tissue destruction.
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In the present study, the perforation was seen on
the distolateral cervical third area of the upper right
central incisor, which might have been caused during
access preparation.

Radicular perforations, either iatrogenic or
pathological, may make it impossible to keep the
tooth in the oral cavity. Other than the factors
mentioned above, the material used to seal the
perforation in itself plays a very important role.
Therefore, the sealing of the perforation should be
performed with biocompatible material, in order to
provide a favorable environment for repair, and with
characteristics similar to those of the dental hard
tissue after setting. And thus in the present case, the
immediate treatment of the perforation with MTA
based sealer, a regenerative material, was used. The
main purpose of the therapeutic of perforations is to
control and heal the inflammatory process."
Materials as amalgam, composite resin and glass
ionomer cement were widely used in cases of
perforations in the past; nowadays, MTA and
BiodentineTM® have been used for this purpose.'™"
Studies have shown that MTA present better features,
such as: alkaline pH, which inhibits bacterial activity;
sealing ability, which avoid microbial infiltration;
and low toxicity to the periodontal tissues.”"™"” Due to
its hydrophilic feature, moist environment provides
adequate condition to activate the chemical reaction
of MTA, which is of great importance mainly for
surgical procedures, since moisture is always present
is such cases.”””' Additionally, biocompatibility was
tested in perforations of dog's teeth, and the ability to
induce the formation of hard tissue at the site of
perforation was detected.” MTA is mostly composed
of calcium and phosphate ions, which are also present
in the tooth structure.” Due to its similarity of
composition with dental hard tissues, it is believed
that MTA is able to form hydroxyapatite when
releasing calcium ions, thus allowing the sealing of
perforated cavities. Besides, it has osteogenic and
cementogenic potential, thus making it an excellent
choice in cases of radicular perforation.” Several
studies are in accordance to this, for example, Main et
al. noticed that MTA provides an optimum repair of
tooth perforations and enhanced the prognosis of
perforated teeth.” Economides et al.” conducted an in
vitro study on dog's teeth and showed that MTA can
be used in root end cavites, being a biocompatible
material, MTA stimulated reparation of periradicular
tissues, showed no inflammation.” It also had the
ability to induce hard tissue formation.”

As the perforation was in the coronal third of the
mesial root and sufficient access was available
through the pulp chamber, the perforation was
repaired nonsurgically. The perforation site was
cleaned and ensure an environment free of microbial
contamination and necrotic tissue. As mentioned
earlier, the location of the perforation is an important
factor for its successful repair. More apical the
perforation, the better the prognosis. In the present
case the perforation was in the coronal third of the
root, but yet prognosis was favorable.
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CONCLUSION

An excellent initial clinical and radiographical
examination, careful consideration of size, level and
the time of perforation provides a better prediction of
prognosis of perforation repair. Nevertheless,
advances in technologies have also provided for
more controllable and better treatment outcomes,
either surgically or nonsurgically.
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