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ABSTRACT

Fracture of maxillary anterior teeth is common in young individuals. Conservative management of
complicated crown fractures helps in preservation of tooth structure, vitality and esthetics. This case
report describes a conservative technique of managing a case of complicated crown fracture by

performing partial pulpotomy with biodentine followed by fracture segment reattachment.
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INTRODUCTION

Traumatic dental injuries (TDIs)
occur frequently in children and young
adults, comprising 5% of all injuries .
These often result in crown fractures and are
classified as enamel fractures,
uncomplicated crown fractures (enamel-
dentin  fractures), complicated crown
fractures (involving enamel, dentin, and
exposure of the pulp), and crown-root
fractures, which may be uncomplicated (no
pulpal involvement) or complicated (with
pulpal involvement) or a Class 3 fracture. ®)

Complicated crown fractures
accounts for 0.9%-13% of all dental
injuries. ©®. Management of these fractures
depends on multiple factors such as time
lapse between trauma and the initiation of
treatment, level and position of tooth
fracture line, stage of root development,
pulpal involvement, availability of displaced
tooth fragments and concomitant alveolar
bone injury ©.

Considering these factors, various

restoration ©, root canal treatment or vital
pulp therapy procedures followed by
reattachment of the fractured segments or
composite build up or crowns, gingivectomy
and crown lengthening ©, orthodontic
extrusion with/without gingivoplasty ©©,
extraction followed by fixed partial denture
or implant ®. A conservative approach
should be our first option at treating such
fractures owing to advancements in vital
pulp therapy and adhesive dentistry.
Fracture reattachment is widely accepted
technique. It restores the tooth integrity and
color by conserving original tooth structure.

Vital pulp therapy (VPT) is a
conservative treatment for reversible pulpal
injuries that promotes pulp tissue healing
and stimulates hard tissue formation in order
to preserve pulp vitality. These include
partial and full pulpotomies. Partial
pulpotomy involves the removal of 2-3 mm
from the inflamed coronal pulp beneath the
exposure followed by placement of a
suitable agent over the remaining coronal

treatment approaches available include pulp and a restoration that provides a
removal of fractured segment and hermetic seal ®. Traditionally, calcium
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hydroxide (CH) was the most favored
material for VPT; however, American
Academy of Pediatric Dentistry guidelines
and several authors have recommended
Mineral trioxide aggregate (MTA) as a more
suitable option than CH. However,
discoloration was a major drawback for its
use in anterior teeth. With the advent of
calcium silicate based cements, recent
alternatives such as Biodentine (BD) have
been introduced to combat the drawbacks of
MTA. BD is a biocompatible and bioactive
material that promotes pulp healing when
applied directly in contact with the pulp
tissue. @ Currently, only few case reports
have been published related to BD
lli1I1|c§)otomies on permanent traumatized teeth

This case report aims to describe and
evaluate the outcome of re-attachment of a
fractured segment of a mature anterior tooth
with pulpal exposure treated with biodentine
partial pulpotomy.

CASE REPORT

A 19-year-old male patient reported
to the Department of Conservative Dentistry
and Endodontics Post Graduate Institute of
Dental Sciences, Rohtak, Haryana with a
crown fracture in the upper front left region
of the jaw 2 hours after sports injury. The
patient carried the fractured segment with
him wrapped in a tissue. Patient complained
of mild sensitivity with no pain.

The  fractured segment  was
immediately immersed in normal saline. A
detailed history of patient was taken.
Patient’s medical history was not
significant. Extra oral examination revealed
no sign of asymmetry and abnormality.
Intraoral examination revealed horizontally
oblique fracture involving the pulp with
respect to maxillary left central incisor.
Tooth showed positive response to electric
pulp test, pulp exposure was visible and was
sensitive to stimuli. The tooth showed no
signs of mobility, displacement or soft
tissue lacerations. Alveolar bone was intact
with no sign of fracture.

Radiographic examination revealed
mature permanent tooth with complicated
crown fracture [Fig 1(A)]. Periapical
changes were not appreciated.

The  fractured segment  was
reapproximated to the remaining tooth
structure. On approximation, it was well
adapted with no gap between the two
segments. A conservative  treatment
approach with biodentine partial pulpotomy
was planned. The patient was explained
about the procedure and consent was taken.

Patient was anesthetized by using
2%  lignocaine  hydrochloride  with
epinephrine  1:80,000 (ICPA  Health
Products Ltd, Ankleshwar, India) and the
tooth was isolated using a rubber dam [Fig
1(B)]. A sterile round diamond bur at high
speed with water as coolant was used to
remove superficial 2 mm of the exposed
pulp from the pulp chamber. Pulp tissue was
then irrigated with 3% sodium hypochlorite
(NaOCl). A cotton pellet soaked with
NaOCI was gently placed on the exposed
pulp tissue for five minutes to disinfect and
obtain  hemostasis [Fig 1(C)]. Once
hemostasis was obtained, Biodentine was
mixed according to the manufacturers’
instructions and was applied using an
amalgam carrier [Fig 1(D)]. After allowing
the cement to set for 10 to 12 minutes, the
cement was covered with glass ionomer
cement before proceeding for fractured
segment reattachment.

Internal  dentin  grooves  were
prepared on the fragment and the tooth. The
tooth and the fragment were acid etched
with 37% phosphoric acid (lvoclar Vivadent
Eco Etch) for 15 seconds and rinsed
thoroughly and dried showing the frosty
appearance [Fig 1(E, F, G)]. Two coats of
bonding agent (Econom Bond) were applied
and cured followed by flowable composite
application (lvoclar Vivadent TE-Econom
Bond) and reattachment of the fragment
[Fig 1(H)]. Every surface was cured for 40
seconds.  After  reattachment,  over
contouring was done in which a preparation
was made on the buccal surface around the
fracture line by means of a cylindrical
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diamond-finishing bur. The surface was
then etched; bonded and composite
restoration (lvoclar Vivadent Econom Plus)
was done and cured as described earlier.
Final finishing and polishing were done
with finishing burs and polishing disks.
Final radiograph was taken [Fig 1(1)].

Follow up was done at 1, 3 and 12
months. Pulp vitality was maintained and
tooth showed no clinical symptoms.

Periapical radiograph was normal with no
periapical changes [Fig 1(J)].

Fig 1(A) Preoperative Radioraph (B) Preoperative Clinical picture (C) Partial pulpotomy and haemorrhage control (D) Biodentine
placed (E) Fractured segment (F, G) Etched fragment and tooth (H) Post operative clinical picture (I)Post operative radiograph (J)

12 month follow up radiograph

DISCUSSION

Complicated crown fractures can be
treated by endodontic root canal treatment
followed by crown or can be conservatively
managed with a favorable prognosis by the
virtue of advances in vital pulp therapy
procedures. The primary objective should
be conservation of the tooth structure and
preservation of pulp Vvitality. Thus,
treatment plan should be based on current
understanding of pulpal inflammation after
traumatic dental injury. 4

In the present case report partial
pulpotomy was preferred as a treatment
modality because the patient reported within
24 hours and pulp exposure was small (less

than 1 mm). Cvek et al. reported that partial
pulpotomies after complicated crown
fractures had a 96% success rate. ©
Preservation of pulp vitality, cell rich
coronal pulp tissue are the advantages
offered by partial pulpotomy which
ultimately provide better healing potential
and physiologic dentin deposition. @ In the
case described above, the coronal 2 mm of
pulp tissue was removed and bleeding
stopped within 5-7 mins to achieve a
healthy pulp stump. Absolute disinfection
was ensured throughout the procedure .The
success criteria of partial pulpotomy for
such cases relies on ability to control pulpal
haemorrhage and visual inspection of an
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underlying healthy pulp stump. ™ Various
materials have been employed for
pulpotomy  procedures.  Traditionally,
calcium hydroxide (CH) was the most
favoured material for VPT. © In recent
times, MTA has been extensively used as it
induces a thicker and a higher quality of hard
tissue  barrier and displays  milder
inflammatory response. **

In this case report, Biodentine was
used to overcome the discoloration concern
associated with the use of MTA. Quality of
hard tissue barrier is similar to that formed
by MTA. Also, Biodentine has a setting
time of 10-12 minutes as compared to
longer setting time of MTA. ¢

If the fractured segment in cases of
complicated crown structure is available
with the patient, reattachment is a viable
option. In this case, the fragment was
available en mass and closely adapted to the
fractured tooth. The segment reattachment
technique has been widely accepted with the
development of composites and resin
adhesives. © This technique requires only a
thin layer of composite resin and restores
the original form and color of the tooth that
often provides the best aesthetic result. The
light cure flowable composite ensures
accurate fracture segment adaptation and
color stability. Additionally, in the present
case, preparation of internal groove in the
dentine and over contoured preparation
provide highest fracture strength recovery
and highest bond strength recovery " as
compared to simple reattachment.

One of the disadvantages associated
with the reattachment procedure is
excessive dehydration of the segment
possess a risk of discoloration. ® Another
problem is the possible debonding of the
fractured segment following second trauma.
In this case, the fractured segment was
immediately immersed in normal saline to
prevent dehydration. Preparation of internal
groove in the dentine and over contoured
preparation was done to ensure good
retention.

The case was followed for one year.
The electric pulp test and cold test showed a

response similar to the adjacent tooth and
radiograph showed no signs of periodontal
ligament widening or periapical changes.

CONCLUSION

Complicated crown fractures can be
managed conservatively  following a
minimal intervention strategy employing
pulpotomy and fracture segment
reattachment  procedure. Complete
understanding of techniques, risk vs benefit
ratio, evidence, cost and patient consent
should be taken into account when choosing
a treatment plan. Biodentine pulpotomies
are a successful alternative to MTA and
Calcium hydroxide when treating anterior
traumatized teeth. Long term follow ups are
must to assess tooth prognosis and treat
complications as early as possible, if any.
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