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ABSTRACT:

Root perforation is a mechanical or pathological communication

formed between the supporting periodontal apparatus of the

tooth and root canal system. The crowns of many teeth are often

perforated during access cavity preparation due to misalignment

of bur along the long axis of the root or when the anatomical

variations are not anticipated. This case report reveals the

healing process of chronic iatrogenic lateral root perforation

repaired with mineral trioxide aggregate (MTA). MTA is a

bioactive silicate cement which is nonirritating to the periapical

tissues and also provides an effective seal against dentin and

cementum and promotes biologic repair and regeneration of the

periodontal ligament. MTA has an advantage to seal the

communication from external surface of the tooth for perforation

repair. MTA is also used as an obturation material that may

provide long-term benefits and enhance the prognosis and

retention of the natural dentition. Successful perforation repair

depends on the ability to seal the perforation and to re-establish

a healthy periodontal ligament.
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Introduction

According to the American Association of
Endodontists (AAE) Glossary of Endodontic Terms,
root perforations are mechanical or pathological
communications between the root canal system and
the external tooth surface.1 Perforation may occur
pathologically by resorptive processes, caries, or it
may occur iatrogenically as a complication during
preparation of access cavities, coronal shaping or
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during post-space preparation either with hand or
rotary instruments.2 Root perforations are
significant complications of endodontic treatment
and, if not detected and properly treated, the
breakdown of the periodontium may ultimately lead
to tooth loss. Injury to the periodontium results in
development of inflammation, destruction of
periodontal fibers, bone resorption, formation of
granulomatous tissue, proliferation of epithelium
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and ultimately in the development of a periodontal
pocket.3, 4 Time lapse between the creation of a
perforation and its repair is critical for the prognosis
of a tooth.5 The etiology of perforation plays a major
role in determining the management protocol. The
diagnosis is established based on clinical and
radiographic assessment. The radiographical
detection of root perforations, especially on the
buccal or lingual root surfaces, is often impractical
since the image of the perforation is superimposed
on intact root structure. Radiographs from multiple
angles, including bitewing radiographs and three-
dimensional information acquired from computed
tomography (CT) or cone beam CT scans can provide
additional and more conclusive information.6 While
planning treatment for perforation repair, the
location of the perforation is the most important
factor in the decision-making process.7 Non-surgical
treatment is indicated, whenever possible, in the
management of perforations. Surgical intervention
is taken into consideration when the case does not
respond to non-surgical treatment, or in which the
concomitant management of the periodontium is
indicated. There is no absolute distinction between
those cases that are best treated non-surgically and
those treated surgically, and at times, combinations
of both non-surgical and surgical approaches must
be adopted. This article presents a non-surgical
management of a case with chronic lateral root
perforation with an open apex.

Case Report

A female patient 20 yrs of age came with a chief
complain of pain and discoloration in upper anterior
tooth. Patient had a history of trauma 12 years back
in maxillary anterior region. Patient also revealed
a past dental history of attempt of root canal
treatment by a private dentist 10 years back and
during access cavity preparation, a perforation
occurred with bur. After that the patient remained
asymptomatic. On present clinical examination
there was a lateral perforation of tooth 11 (Figure
1). On radiographic examination there was a lateral
root surface perforation at crestal bone level and an
open apex of tooth 11 (Figure 2). Treatment was
initiated by preparation of correct access opening
and working length was determined at first visit

(Figure 3). Root canal was debrided and irrigated
with 3% sodium hypochlorite. Subsequently
apexification was done with MTA with help of
plugger at second visit (Figure 4). Then a collagen
barrier/foam was placed into the perforation and
perforation was sealed with MTA simultaneously
filling the complete canal with MTA (Figure 5). The
access cavity was sealed with GIC and a crown was
placed. Patient was recalled after 2 year follow-up
(Figure 6 and 7). The patient was asymptomatic and
clinical examination revealed complete healing of
periodontal tissues and absence of periodontal
pocket.

Discussion

The aim of perforation repair is to maintain a
healthy periodontium without persistent
inflammation or loss of periodontal attachment. The
incidence of perforations is quoted in the literature
as being between 3-10%.8 According to Kvinnsland
et al. 53% of iatrogenic perforations occur during
insertion of posts (prosthodontic treatment); the
remaining 47% are induced during routine
endodontic treatment.9 Adequate knowledge is
required for location and dimensions of the pulp
chamber as well as the anatomical variations of a
specific tooth treated in order to prevent
complications. Fuss & Trope presented a
classification that emphasized the relationship of a
perforation site to the ‘critical crestal zone’.10 This
classification divides the root into coronal, crestal
and apical portions: coronal being defined as ‘coronal
to the crestal bone and epithelial attachment’;
crestal being defined as ‘at the level of the epithelial
attachment and crestal bone’ and apical being
defined as ‘apical to the crestal bone and epithelial
attachment’. Various materials have been used in
managing perforations, including zinc oxide-
eugenol, amalgam, calcium hydroxide, composite
resin, glass ionomer and resinmodified glass
ionomer.11, 12 The ideal material for treating
radicular perforations should be nontoxic,
nonabsorbable, radiopaque, and bacteriostatic or
bactericidal; it should also provide a seal against
microleakage from the perforation. Mineral trioxide
aggregate (MTA) has all of these characteristics and
has been applied with good outcomes in root-end
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Figure 1: Pre-operative view showing lateral perforation of
tooth 11.

Figure 2: IOPA X-ray showing lateral root surface perforation
at crestal bone level and an open apex of tooth 11.

Figure 3: Restoration with MTA at first visit.

Figure 4: IOPA X-ray after apexification at second visit

Figure 5: IOPA showing perforation repair and
obturation with MTA.

Figure 6: Post-operative view after the access cavity was
sealed with GIC and a crown was placed.

Figure 7: IOPA after 2 years follow-up shows complete
healing of periodontal tissues and absence of periodontal

pocket.

Chronic iatrogenic lateral root perforation with open apex Pushpendra Kumar, et, al.

Indian J Dent Adv 2015; 7(3): 217-221



surgery, direct pulpal coverage, apexification,
radicular resorption, and repair of lateral radicular
and furcal perforation.13 The MTA as an original
material (Pro-Root MTA; Dentsply Tulsa Dental,
Tulsa, OK) was introduced to seal pathways of
communication from the external surface of the
tooth in perforation repair and as a root-end filling
material in endodontic surgery.14 In conjunction with
being sterile, radiopaque, and nonshrinking, the
material is nonirritating to periapical tissues. It has
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.15 The two main challenges for a clinician,
when attempting to repair a perforation are
hemostasis and the controlled placement of a
restorative material. Most materials used for repair
are sensitive to moisture, frequently compromising
the seal of the repair material and resulting in
unfavorable outcomes; controlling hemostasis is of
major importance in achieving a tight seal. As these
cases are frequently present with hyperplastic and
hypervascular granulation tissue which protrudes
into the defect; the removal of these tissues is
necessary and sometimes makes hemostasis
challenging. Hemostasis is achieved using collagen,
calcium sulphate, or calcium hydroxide. MTA sets
in the presence of moisture and blood does not affect
its sealing ability.16 Sluyk et al. demonstrated that
the presence of moisture in perforations during the
placement of MTA increased its adaptation to
perforation walls.17 Also the repair of a perforated
defect is complicated when there is extrusion of the
repair material into surrounding structures. This
usually occurs during condensation of filling
material into the perforation site and can cause
traumatic injury to the surrounding periodontal
ligament. The next important factor is the degree
of bone destruction and the resulting defect
surrounding the perforation. If there is no
intraosseus defect, no barrier is needed but in cases
with larger osseous defects, the careful use of a
barrier can facilitate proper placement and
adaptation of the filling material as well as prevent
overcontouring. The extrusion of repair materials
often delays the repair process. MTA is known to be

biocompatible and form new cementum formation
with regeneration of the entire periodontium,
despite its extrusion into the periradicular tissues,
similar to when used in root-end fillings.18

As the case mentioned in this report, the
existing and probably infected perforations, at
cervical and occasionally mid-root perforations that
are frequently associated with epithelial down
growth and subsequent periodontal defects, had a
compromised prognosis. Success in the treatment
of infected perforations seems to be attributed to
removal of contaminants before repairing under
aseptic conditions using burs or ultrasonic under
magnification. Disinfecting solution such as sodium
hypochlorite can improve antimicrobial interaction
and is helpful, but it should be used carefully, with
the awareness of the increased risk of severe
complications.

Mineral trioxide aggregate (MTA) has a
profound advantage when used as canal obturation
material because of its superior physiochemical and
bioactive properties. Because perforation repair,
root-end induction and root-end filling are
essentially forms of partial canal obturation, the
orthograde filling of the apical region or the entire
root canal system with MTA is the next logical
progression in the evolutionary application of this
material. The cement is an osteoinductive and
cementogenic agent that stimulates immune cells
to release lymphokines required for the repair and
regeneration of cementum and stimulates bone
coupling factors necessary for the
bioremineralization and healing of osseous
periapical defects.19 MTA also induces the formation
of apical calcific barriers and resolution of periapical
disease of unformed apices in teeth with necrotic
pulps. MTA obturations in teeth with immature
apices can induce apexogenesis by stimulating the
mesenchymal stem cells from the apical papilla to
promote complete root maturation in the presence
of periapical pathosis or abscesses.20 The sealing
ability of MTA in perforation repair is remarkable
and so it can be considered as routine method for
treating procedural errors in endodontic therapy.
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Conclusion

In conclusion, root perforations are severe
complications which affect the prognosis of
endodontic procedures. Treatment can be
challenging and sometimes require certain
creativity. The prognosis of teeth with root
perforations depends on the severity of the initial
damage to the periodontal tissues, the size of the
perforation, the location of the perforation in relation
to the gingival sulcus, the time lapse between injury
and repair, the adequacy of the perforation seal, the
sterility of the perforation and the biocompatibility
of the material used to repair the perforation. MTA
seems to be an excellent and promising material for
the repair of perforations.
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