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ABSTRACT:
Primary goal of all restorative treatment is to maintain pulp vitality so that normal root
development or apexogenesis can occur. If pulpal exposure occurs, then a pulpotomy
procedure aims to preserve pulp vitality to allow for normal root development. Recently, an
alternative material called mineral trioxide aggregate (MTA) has demonstrated the ability to
induce hard-tissue formation in pulpal tissue. Therefore this case report describes a case of
a young permanent molar with incomplete root formation treated with MTA pulpotomy.
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INTRODUCTION:

CASE DETAIL:

Dental caries is on of the greatest
challenges to the integrity of the
developing tooth. It can cause the dental
pulp to undergo irreversible damage,
causing necrosis of the pulpal tissues,
which can result in the arrest of normal
root development. Abnormal root
development will have an impact on the
long-term prognosis for tooth retention
[1,2]. The primary goal of treatment,
therefore, should be to maintain pulp
vitality so that normal root development
can occur. By maintaining pulp vitality,
apexogenesis can occur [3,4].This is the
preferred treatment because it promotes
healing by regeneration rather than
repair.

A 14 year male reported to the
department of conservative dentistry and
endodontics. Patient gave a history of
pain in lower right posterior region. Pain
was spontaneous in onset and
continuous. It was aggravated by taking
hot or cold liquids. Clinical examination
revealed deep carious lesion involving
right mandibular 2nd molar, Percussion
testing was negative. Absence of
periodontal pocket and mobility. Absence
of lymphadenopathy. Thermal pulp tests
were performed using endofrost (Coltene
Whaledent) and it was positive. Tooth was
isolated and cold water was sprayed by
means of 3 way syringe and patient
exhibited continuous pain. Radiographic
Examination (fig 1) showed broad coronal
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radiolucent area approximating the pulp
chamber. Also revealed incomplete
development of root apex. Absence of
periapical
pathosis,
furcation
radioluencies. Absence of internal or
external resorption. After complete
clinical and radiographic assessment a
diagnosis of irreversible pulpitis was made
and treatment plan of pulpotomy was
decided. After profound anesthesia tooth
was isolated (fig 2) with rubber dam
(Hygienic Coltene Whaldent). Remaining
caries was removed with a round bur.
Access was established with a no.2 endo
access
bur
(DENTSPLY
Maileffer
Switzerland).Coronal pulpotomy was
performed with a sharp spoon excavator
(fig 3). Homeostasis was achieved by
irrigating the cavity with sterile normal
saline and application of small pieces of
sterile cotton pellets. The blood clot-free
pulpal wound was covered with an
approximately 2-mm thick layer of MTA
(ProRoot, Dentsply, Tulsa, OK, USA)(fig 4).
According
to
the
manufacturer’s
recommendations, MTA powder was
mixed with saline in a 3:1 ratio and then
placed over the pulpal wound with a
plastic instrument. MTA was then covered
with a wet cotton pellet and sealed with
reinforced zinc oxide eugenol cement
(Kalzinol
DeTrey,
Konstanz,
Germany).immediate
postoperative
radiograph was taken(fig 5). Patient was
recalled the next day. He reported no
painful symptoms. Temporary was
removed and the cavity was restored with
GIC (3m ESPE).Patient was recalled after
three weeks (fig 6) for clinical and
radiographic examination. After one year

follow up patient showed absence of any
symptoms. Radiographic examination
revealed complete root formation with
closure of root apices (fig 7). No periapical
radiolucency was present.
DISCUSSION:
Pulpotomy is a vital pulp therapy in which
a portion of vital coronal pulp tissue is
removed surgically and the remaining
radicular dental pulp is covered with a
suitable material that protects the pulp
from further injury and permits and
promotes healing [5].Several materials
have been advocated to induce dentin
bridge formation via the dentinogenic
potential of pulpal cells. In 1929, Hess
reported a technique of pulpotomy using
calcium hydroxide (CH) [6]. Stanley
strongly advocated CH for vital pulp
therapy [7]. This material has been used
for the protection of exposed dental pulp
up to the present time. Many in vivo and
in vitro studies have reported excellent
physiochemical and biological properties
of mineral trioxide aggregate (MTA) that
is, good sealing ability [8], hydroxyapatite
[9]
formation
and
favourable
[10]
biocompatibility
. This material has
demonstrated the ability to induce hard
tissue formation in cases of pulp capping
[11], pulpotomy [12], in animals. Histologic
evaluation
after
pulp
capping
demonstrated that MTA produces a
thicker dentinal bridge, less inflammation,
less hyperemia and less pulpal necrosis in
animals and humans compared with CH
[11]. The nature of dentinal bridge formed
under capping materials, however, is not
completely known. Therefore for the
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present case MTA was selected as the
material of choice for the procedure. Very
few studies have been done regarding
pulpotomies in irreversible pulpitis cases.
Eghbal [13], et al in 2009 reported 100
percent success rate in removal of
symptoms and completion of root
formation it is well known that the
presence of microorganisms is a
significant inhibiting factor for the healing
of pulp exposures. Results from MTA vital
pulp therapy experiments suggest that
initiation of hard tissue formation occurs
not only because of its controlling
infection via high alkalinity which
denatured bacterial proteins [14], but also
owing to release of calcium and hydroxyl
ions [9]. Hydroxyl ions react with bacterial
DNA, inhibiting replication and also
destroyed bacterial cellular membrane
[14]. In addition, when further bacterial

recontamination is prevented with a tight
coronal seal, the exposed dental pulp has
the capacity to maintain vitality and build
a new dentinal bridge. In the present case
success was achieved by sealing the pulp
with MTA which maintained the vitality of
radicular pulp and helped in continued
root formation.
CONCLUSION:
The present case report showed that MTA
is an effective vital pulp therapy agent for
treating human permanent teeth with
irreversible pulpitis, relieving associated
pulpal symptoms and preserving pulp
vitality. It is able to stimulate hard tissue
bridge formation. It is suggested that MTA
pulpotomy should become a possible
alternative treatment in such teeth.
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FIGURES:

Fig 1 preoperative radiograph

Fig 2 rubber dam isolation

Fig 3 caries removal
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Fig 4 pulpotomy performed

Fig 5 MTA placed

Fig 6 immediate postoperative radiograph

Fig 7.Post oprative IOPA
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