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A b s t r ac t
Aim: To evaluate the outcome of pulpotomy in traumatized mature permanent teeth using bioceramic material.
Rationale: To preserve the vitality of the tooth
Background and objectives: Traumatic injuries to anterior permanent teeth are more common in which complicated crown fracture needs
special attention. Preservation of pulp vitality is important rather than replacing it with a root filling material following pulp exposure. This case
report evaluates the treatment outcome following pulpotomy using bioceramic materials in traumatized mature permanent anterior teeth
based on clinical evaluation at 3, 6, 12 months follow-up and radiographic evaluation at 12 months or any time during the follow-up period if
symptomatic. Clinically visible coronal discoloration and diffuse calcification were also assessed.
Case description: A 14-year-old male patient was reported at the department following road traffic accident (RTA). On examination, a complicated
crown fracture of teeth #9 was noted. Partial pulpotomy was performed. Pulpotomy medicament used was Biodentin. Nearly, 2.5% sodium
hypochlorite used for hemostasis. The permanent restoration given was composite. Follow-up intervals were 3, 6, and 12 months.
Conclusion: Pulpotomy is a suitable alternative to root canal treatment in traumatized anterior teeth with pulp exposure. Biodentin is a suitable
bioceramic material for pulpotomy which promotes dentin bridge formation and protects the vitality of the remaining portions of the pulp.
Further research and clinical trials are also needed to develop a treatment protocol.
Clinical significance: Preservation of vitality of teeth has paramount importance as the vital pulp nourishes dentin and also forms reparative
dentin in response to stimuli.
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Introduction
Traumatic dental injuries occur frequently in children and young
adults, comprising 5% of all injuries. Twenty-five percent of all
schoolchildren experience dental trauma and about 33% of adults
experience trauma to the permanent dentition.1
In preschool children (0.6 years), these injuries mainly result
from falling during the daytime in the home environment. In
schoolchildren (7–15 years), the injury mainly results from being
pushed and hit, and from falling; these occur mainly in school or
sports areas during the daytime.2
Vital pulp tissue has the inherent capacity to produce reparative
dentin in response to biological and pathological stimuli.
Vital pulp therapy (VPT) aims to preserve and maintain pulp
tissue. 3,4 In the absence of microbial contamination pulp tissue
has the innate capacity for repair indicates that preservation of
the pulpally involved permanent tooth through VPT is a treatment
alternative.5
A biocompatible material that can not only initiate healing and
repair but also shield the pulp from further insult is placed over it.
Various materials have been tried as pulpotomy medicament giving
successful to detrimental results. Now, bioceramic materials have
become recognized as the gold-standard material for pulpotomy.
This case report evaluates the treatment outcome following
pulpotomy using bioceramic materials in traumatized mature
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permanent anterior teeth based on clinical evaluation at 3, 6,
12 months follow-up and radiographic evaluation at 12 months
or any time during the follow-up period if symptomatic. Clinically
visible coronal discoloration and diffuse calcification were also
assessed.

Case Description
A 14-year-old male patient was reported at the department
following RTA. On examination, a complicated crown fracture
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of teeth #9 was noted (Fig. 1). The patient reported 3 days after
the injury and his medical history was noncontributory. Positive
response to pulp sensibility tests (electric pulp tester [EPT] and cold
test) were noted. No clinical signs or symptoms of swelling, tooth
mobility, and tooth displacement.

Pulpotomy Treatment Protocol
After the administration of local anesthesia (lignocaine hydrochloride
2% with adrenaline 1:100,000), rubber dam application was done, and
the crown was disinfected with 5% sodium hypochlorite (Fig. 2). The
roof of the pulp chamber was removed by using a coarse, high-speed
diamond bur. After pulp exposure, the cavity was flushed with 2.5%
sodium hypochlorite. Partial removal of pulp was done. Hemostasis
was achieved by the application of a cotton pellet moistened with
2.5% sodium hypochlorite for up to a maximum of 10 minutes (Fig. 3).
Biodentin was mixed and placed over the exposed pulpal tissue (Fig. 4).
Then a layer of resin-modified glass ionomer (RMGIC) was placed
over the material and light-cured for 20 seconds. Finally, a composite
restoration was given over the RMGIC. Maxillary and mandibular
impressions were taken for wax buildup. Polyvinyl siloxane putty
index was made (Fig. 5) and composite buildup was done (Fig. 6).

Fig. 3: Hemostasis achieved

Fig. 4: Biodentin placement
Fig. 1: Preoperative photograph

Fig. 2: Rubberdam placement

Fig. 5: Polyvinyl siloxane impression
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Assessment of Treatment Outcome
Evaluation of treatment outcome will be based on clinical and
radiographic examination.

Clinical Criteria
•
•
•

Absence of spontaneous pain or discomfort.
No tenderness to palpation and percussion.
Soft tissue around the teeth is normal with no swelling or sinus
tract.

Radiographic Criteria
No root resorption or new periapical pathosis.

O u tco m e M e a s u r e s
Success
Asymptomatic without radiographic signs of periapical pathology,
followed up over a period of 12 months will be considered
successful.

Failure
A tooth that became symptomatic with or without radiographic
signs of periapical pathology, root resorption, or asymptomatic
with radiographic signs of periapical pathology followed up over
a period of 12 months will be considered as failure.

Fig. 6: Postoperative photograph

Other variables to be measured are:
•
•

Radiographically visible dentin bridge formation
Diffuse calcification of root canal

During the follow-up period, the tooth was asymptomatic
and gave a positive response to pulp sensibility tests. At 12 month
follow-up, dentin bridge formation and diffuse calcification were
noted and no signs of periapical pathology in the radiograph (Fig. 7).

Discussion
Proper diagnosis, treatment planning, and follow-up are important
for achieving a favorable outcome.6 Trauma to the tooth is followed
by pulpal hyperemia, alteration in the blood flow in the pulp, and
over time can cause pulpal necrosis.7
The incidence of complicated crown fractures ranges from 2 to
13% of all dental injuries.8 Nagarajappa et al. found that maxillary
central incisors were the most frequently affected teeth (83.7%),
followed by maxillary lateral incisors (14.9%) and mandibular central
incisors (1.4%).9 A Ramachandran et al. found that tooth #9 (38.5%)
followed by #8 (33.9%) was commonly affected.10
It was observed that pulpotomy offered a viable alternative to
root canal treatment for teeth with vital pulps in the short term.
However, there is insufficient clinical evidence to consider this
technique for the treatment of every permanent tooth.11
In a study, both MTA and biodentin (BD) showed similar clinical
and radiographic outcomes when used as pulpotomy materials in
the treatment of traumatized immature anterior permanent teeth.12
Biodentin is a suitable material for pulpotomies on anterior
permanent teeth with complicated crown fractures. It does not
cause significant discoloration and it allows root maturation.13
The interval between trauma and treatment is not critical
for pulp recovery provided that the pulp is vital, the superficially
inflamed tissue is removed, and a proper aseptic procedure is
performed using biocompatible materials.14
Biodentin has been proven to be biocompatible (it does not
damage pulpal cells in vitro or in vivo). It has the capability of
stimulating tertiary dentin formation.15
It was shown that when BD was applied directly onto the pulp,
it induced an early form of reparative dentin synthesis, probably
due to modulation of pulp cell transforming growth factor-beta 1
secretion.16
After pulpotomy, the response threshold to EPT was higher in
comparison to the before EPT readouts. Increasing the response

Figs 7A to C: Preoperative, postoperative, follow-up radiographs
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threshold after pulpotomy may be a consequence of removing
the rich nerve supply in the coronal pulp chamber. Electric pulp
tester is a useful method particularly in teeth that have limited fluid
flow through dentinal tubules, such as with dentin sclerosis or in
pulpotomized teeth.17

C o n c lu s i o n
On the basis of observations made from this study, it can be
concluded that pulpotomy is a suitable alternative to root canal
treatment in traumatized anterior teeth with pulp exposure even if
performed several days after pulp exposure. Biodentin is a suitable
bioceramic material for pulpotomy which promotes dentin bridge
formation and protects the vitality of the remaining portions of the
pulp. Further research and clinical trials are also needed to develop
treatment protocols to maximize clinical success.
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