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ABSTRACT

Aim: To present clinical application of MTA, as a bioactive
apical barrier in fracture of apical 1/3rd of root.

Summary: A 21 year old female visited Department of
Endodontics with complaint of pain, swelling and pus
discharge since last four months from her upper front tooth.
Patient had a history of trauma one year back and tooth 11
was non-vital, discoloured, with Ellis class III (Loomba et
al. Type I, Div 3) fracture and deep periodontal pocket.
Radiographic assessment revealed root fracture in apical
1/3rd with wide root canal in 11 and severe bone loss.
Endodontic treatment was instituted wherein apical fracture
portion acted as apical barrier for reconstructing the outer
shape of apical root and facilitates the adaptation and
condensation of MTA and finally obturating with custom
made rolled cone gutta-percha technique.

Conclusion: Clinically MTA is found to be highly
osteoinductive as new  bone trabeculae can be seen
radiographically in the periapical area thereby helped to
save tooth otherwise condemned to extraction.
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INTRODUCTION

The obturation of root canal space has been achieved by
various materials selected for their intrinsic properties and
handling characteristic that ideally prevents the re-emergence
of endodontic disease and encourages periapical healing
when pathosis is present.1 For endodontic filling and sealing
materials to fulfil these ideal requirement, they should be
bacteriostatic, seal apically and laterally, be non irritating to
periapical tissues, resist moisture and provide radiopacity.2

MTA has a profound advantage because of its superior
physiochemical and highly bioactive and least cytotoxic
properties thus provides a biological seal.3 In conjunction
with being sterile, radiopaque, and nonshrinking, the material
is not sensitive to moisture and blood contamination. MTA
also provides an effective seal against dentin and cementum
and promotes biologic repair and regeneration of the
periodontal ligament (PDL).4-9 MTA has been proposed as a
potential medicament in applications as diverse as pulp-
capping in vital pulp therapy, apexification, root perforations,
extensive internal resorption and as retrograde (root end)
filling material. It is an ideal solution for problems ranging
from sealing pathways of communications between the pulp
and the oral cavity (mechanical and carious pulp exposures),
to making a barrier between the root canal system and the
periodontium (iatrogenic perforations, open apices, resorbed
apices, root-end preparations).  It is a bioactive silicate cement
that is non-irritating to periapical tissues and also induces
root-end closures by regeneration of cementum and the
periodontal ligament even in the presence of periapical
pathosis or abscesses.10-12 Present case report illustrates the
use of MTA as an apical barrier in a tooth fracture resulting in
fracture and separation of apical 1/3rd of root.

CASE REPORT

A 21 year old female reported in the department of
Conservative Dentistry and Endodontics of Saraswati Dental
College and Hospital, Lucknow with complaint of pain,
swelling and pus discharge since last four months from her
upper front teeth. Patient reported history of trauma one year
back in upper front region for which she took over the counter
available analgesics to alleviate pain. Clinical examination
revealed that patient had severe protrusion of maxillary
anterior teeth. Maxillary right central incisor (11) was



MTA: A Hope for Root Fracture Kumar et al.

56 Asian Journal of Oral Health & Allied Sciences 2012, Volume 2, Issue 1

discolored, with Ellis class III (Loomba et al.13 Type I, Div 3)
fracture (Fig. 1). Probing pocket depth (PPD) of 6 mm in relation
to distal aspect of tooth 11 was observed. Purulent exudate
was expressed from the periodontal pocket by digital pressure.
Tooth 11 was non-responsive to electric and thermal pulp
testing and revealed grade 2 mobility Labial vestibule in region
of root apices was sensitive to percussion in relation to teeth
11 and 12. Radiographic assessment revealed root fracture in
apical 1/3rd with separated apical end and wide root canal in
11 and severe bone loss (Fig. 2).

Rolled cone was prepared after measuring the mesio-distal
width of canal, 2 mm short of the pathological fracture site in
the apical root end with the help of adiovisiography (RVG)
following its calibration (Fig 5). The canal was dried with the
help of paper points and subsequently the apical portion of
the canal was packed with freshly mixed gray MTA (ProRoot
MTA, Dentsply, mixed with distilled water) with the help of
custom made rolled gutta-percha cone wherein apical fracture
portion acted as barrier for reconstructing the outer shape of
apical root and facilitated the adaptation of MTA. Once the
apical portion of the canal was packed with MTA then it was
condensed by hand condensation with finger pluggers. MTA

Fi gure 1: Preoperati ve photograph showing fractured teeth

Figure 2: Preoperati ve radi ograph, arrow showi ng fractured
api cal fragment

After rubber dam isolation, access cavity was prepared (Fig.
3). Instrumentation was done till  2% master apical file (MAF)
size of 80 (Fig. 4) under constant irrigation of sodium
hypochlorite and normal saline and dried with paper points.
Calcium hydroxide was used as intracanal medicament, and a
closed dressing was given. The patient was prescribed
antimicrobials and returned after 3 days.

Fi gure 3: Access cavi ty preparati on

Figure 4: Worki ng l ength
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was packed in the separated fractured apical root and two mm
coronal to the fractured line for creating proper apical seal.
The thickness of the apical barrier prepared by condensed
MTA was verified and measured to be 4 mm with RVG (Fig. 6).
Then condensed MTA was left for setting for one day after
giving close dressing to the patient. On subsequent day
obturation was done against apical barrier formed by already
set MTA which acted as wall by lateral condensation
with previously rolled gutta-percha cone (Fig. 7). The
coronal access cavity was sealed with composite restorative
material.

Fi gure 5: Rol led gutta percha cone

Patient was kept under observation and continuously
examined and her symptoms and periapical bone healing
pattern were reviewed clinically and radiographically on
periodic basis. The purulent discharge through distal
periodontal pocket stopped after few weeks. At three months
PPD was reduced to 5 mm. The patient was taken up for
periodontal evaluation and non-surgical periodontal treatment
inclusive of scaling root planing and subgingival debridement
was advocated. Six month follow-up of the patient revealed
satisfactory healing of periapical and significant reduction in
probing depth (Fig. 8). The tooth was then esthetically
rehablitated with metal ceramic crown after 6 months.Figure 6: MTA condensed to form 4 mm of apical barrier (arrow)

Fi gure 7: Obturation by lateral  condensati on with rol led gutta
percha cone condensed agai nst MTA api cal  barri er

Fi gure 8: Six months fol low-up radiograph.
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DISCUSSION

MTA 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.14 Human osteoblasts
show adhesion to the material, indicating favorable biologic
responses and biocompatibility.15 In the present case MTA
act as a apical barrier and its clinical and radiographical
success was assessed. The sealing ability of MTA has been
shown to be superior to other conventional materials currently
used in endodontics especially when the thickness is at least
4 mm.3,5,6 In conjunction with being non shrinking, the sealing
ability of MTA is attributable to its hydrophilic nature and
expansion when allowed to set in a moist environment.16 MTA
is not sensitive to moisture and blood contamination as it has
shown to resist leakage at a higher rate when placed in a
moist environment.17

The interaction of MTA with phosphate buffered saline can
promote apatite deposition that improves the seal of MTA
over time. It is further evident from literature that MTA provides
a reliable bacteria resistant barrier when used as a retrofilling
material. A recent study demonstrated a 5 mm apical plug of
MTA that completely resisted microbial leakage, when
challenged in a model with Actinomyces viscosus.18 Hand
condensation of gray MTA can show denser compaction of
the material than when augmented with ultrasonic energy in
straight canals.19 Futher, it resists bacterial leakage to a higher
degree than gutta-percha and sealer when used as an
obturation material. It exhibits superior sealability against
bacterial microleakage, while demonstrating antibacterial and
bioinductive properties that can improve treatment outcomes.

CONCLUSION

MTA can be considered as the material of choice in preventing
the extraction of involved teeth by substantially improving
endodontic outcome and offers a wide range of treatment
options that can prolong the retention of natural dentition
and avoid implant placement, but the placement of MTA is
technique sensitive and protocols for proper obturation and
condensation must be observed.
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