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Partial Pulpotomy of Immature Anterior Permanent
Teeth with Complicated Crown Fractures: Report of
Two Cases
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Abstract

Aim: This report aims to present the application of partial pulpotomy
procedures in fractured maxillary central incisors with immature

roots.
Methodology: Two cases of complicated crown fractures are
Correspondence: reported. A 7-year-old male patient with a fractured maxillary left
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central incisor tooth and 8-year-old female patient with fractured
maxillary right and left central incisor teeth were referred to the clinic
after trauma. Partial pulpotomies were performed and MTA was
applied directly onto the pulps followed by coronal restoration.
Results: The application of partial pulpotomy procedures in
immature permanent teeth with complicated crown fractures has
resulted in the formation of hard tissue barrier and complete root
Received 20 December 2017 developn]ent. FoIIov_v up confirmed successful o_utc_omes. _
Accepted 29 December 2017 Conclusions: Partial pulpotomy procedures in immature maxillary
anterior teeth with complicated crown fractures followed by a proper
coronal restoration is a valid treatment approach in well-chosen
cases.
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Introduction changes (2, 3). Treatment and prognosis depend on
several factors such as the time period between the
incidence of fracture and initiation of treatment, the
degree of root development, and the restorability of
the tooth (1, 2, 4).

Pulpotomy is defined as a procedure in which
part of an exposed vital pulp is removed, usually as
a mean of preserving the vitality and function of the
remaining part (5). Partial pulpotomy is a procedure
in which the damaged and inflamed pulp tissue

Crown fractures account for the majority of all
traumatic injuries (up to more than 75%) in the
permanent teeth (1). A complicated crown fracture
is defined as an enamel/dentin fracture with pulpal
exposure (2), and it can reach up to 13% of all
dental injuries (2). A crown fracture involving the
pulp, if left untreated, will always result in pulp
necrosis and subsequent periapical inflammatory
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beneath an exposure is removed to a depth of about
two millimeters to preserve the vitality of the
remaining coronal and radicular pulp (2). This
treatment procedure has been proposed several
decades ago (6). Cvek (6) presented a clinical report
demonstrating high levels of clinical success of
partial pulpotomy procedures in mature and
immature teeth. This was further confirmed in
histological examinations (7). Along the vyears,
literature continues to support this evidence (8, 9).
Many materials have been used for partial
pulpotomy procedures followed by restoring the
crown with direct restorations or others (4, 6, 8,
10). This report aims to describe treatment and
follow up of complicated crown fracture by partial
pulpotomy using mineral trioxide aggregate and
coronal restoration using two different techniques.

Case Report 1

A 7-year-old male patient was referred with a
complain of a broken maxillary left central incisor
tooth (# 21). Medical history was non-contributory.
Clinical examination revealed a complicated crown

fracture involving enamel, dentin and the pulp, in
addition to lip lacerations, they presented to the
clinic 5 to 6 hours later to the trauma (Fig. 1a). The
tooth was non-tender to percussion and not mobile.
The periapical radiographic image showed no
evidence of alveolar bone or root fracture and the
tooth showed incomplete root formation (Fig. 1b).
Based on the above findings, the tooth was
scheduled for partial pulpotomy.

In the first visit, an access cavity was
performed and part of the coronal portion of the
pulp chamber was removed using a sterile round
diamond high speed bur under copious coolant. The
bleeding was controlled using 20% ferric sulfate
(Ultradent, USA), The pulp chamber was irrigated
using 5.25% sodium hypochlorite. Mineral trioxide
aggregate (MTA, ProRoot MTA White, Densply
Sirona, Konstanz, Germany) was prepared according
to manufacturer’s instructions, and applied on the
remaining pulp tissue (Fig. 1c). The access cavity
was temporarily sealed with a resin modified glass
ionomer (Photac™ Fil Quick Aplicap™ 3M, USA). One
week later, the tooth was restored using an
adhesive resin composite restoration (Filtek Z250,
3M ESPE, USA) (Fig. 1d).

Figure 1. a) Preoperative photograph showing a complicated crown fracture of the tooth 21. b)
Preoperative periapical radiographic view showing incomplete root formation. ¢) Mineral trioxide aggregate
(MTA) applied on the remaining pulp tissue. d) The tooth was restored using an adhesive resin composite
restoration. e€) 5-month recall periapical radiograph showing continued root formation. f) 9-month recall
periapical radiograph showing hard tissue barrier formation beneath MTA. g) 21-month recall periapical

radiographic view.
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Follow up recalls up to 21 months showed no
tenderness to percussion, vitality examination using
electric pulp tester (Elements™ Diagnostic Unit,
Kerr) showed a negative response probably because
of the presence of MTA which acts as a barrier.
However, radiographically, the root has continued
formation and no periapical radiolucency was
noticed (Fig. le, g). A radiopaque bridge was
observed beneath the MTA indicating hard tissue
formation (Fig. 1f).

Case Report 2

An 8-year-old female patient was referred with
a complaint of a fractured maxillary right and left
central incisor teeth (# 11 and 21). Medical history
was non-contributory. Clinical examination revealed
a complicated fracture involving enamel, dentin and
the pulp. Clinical examination showed no pain on
palpation and no tenderness to percussion (Fig. 2a,
b). The parents kept the broken segment in water
for about 10 hours (Fig. 2c). Periapical radiographic
examination showed no evidence for alveolar or root
fracture. The roots of both teeth were immature
(Fig. 2d).

Figure 2. a) Clinical view (Buccal) of the fractured maxillary incisors. b) Clinical view (incisal) showing the
exposed pulp horns of the maxillary incisors. €) A photograph showing the broken segments. d) Preoperative
periapical radiographic view. e) MTA was applied directly onto the pulp. f) Cementation of the broken
segments using resin composite. g) 3-month follow up periapical radiographic view. h) 12-month follow up
periapical radiographic view showing continued root formation & hard tissue barrier formation. i) and j)
Follow up after 12 months.
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Access cavity was done through the incisal
edge, and partial pulpotomy was performed using a
round diamond bur high speed under copious
coolant. The bleeding was controlled by a cotton
pellet moistened with sterile saline under pressure
and irrigation with NaOCl 5.5%. MTA was mixed
according to manufacturer’s instructions (ProRoot
MTA White, Dentsply Sirona, Konstanz, Germany),
and was applied directly onto the pulp (Fig. 2e). The
tooth was temporarily restored with a resin modified
glass ionomer (Photac™ Fil Quick Aplicap™ 3M,
USA). After one week, the broken segments were
cemented in their position using the total etch
technique; the remaining tooth structure and the
broken segment were etched with an etchant
(Etchant 15, Coltene, Ohio, USA), a bond was
applied (AdperTM single bond 2, 3M ESPE, St. Paul,
MN, USA) according to manufacturer’s instructions,
and a flowable composite (Filtek Z350XT Flowable,
3M ESPE, USA) was used for cementation. Sof-Lex
discs (3M ESPE, St. Paul, MN, USA) were used for
finishing, polishing & contouring (Fig. 2f).

The patient was called for follow up after 3 and
12 months. Periapical radiographic views showed no
periapical radiolucency, and the root continued
development (Fig. 2g, 2h). Hard tissue barrier was
observed beneath MTA (Fig. 2h). Clinical
examination showed no tenderness to percussion,
and the electric pulp tester showed a negative
response (Fig. 2i, j).

Discussion

Many treatments have been proposed for the
management of exposed vital pulp in extensively
decayed or traumatized teeth such as direct pulp
capping and partial or total pulpotomy (5, 8, 11).
This report discusses the application of partial
pulpotomy procedures in maxillary central incisors
with complicated crown fractures. Partial pulpotomy
was scheduled for these two cases to preserve the
vitality of the remaining pulp tissues and to promote
complete root formation. It is generally accepted
that teeth with open apex have a favorable response
because the remaining pulp is relatively healthy with
a high regeneration potential (8, 12).

Mineral trioxide aggregate (MTA) is a
biocompatible endodontic material used for wide
clinical applications (13). A recent randomized
clinical study reported favorable clinical and
radiographic outcomes for partial pulpotomy
performed in permanent teeth with three different
types of MTA (including ProRoot MTA) after one
year (8). Investigators of that study observed the
formation of a calcified barrier below MTA, which is
a favorable response to vital pulp therapy. This
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finding was observed in the two cases presented in
this report. Despite favorable outcomes, coronal
discoloration is one potential drawback of MTA
formulations (14, 15), which was evident in the
second case. The use of other alternatives, such as
bioceramic-based cements, has been reported (10).
A good restoration that prevents bacterial
penetration into the tooth is essential for the
success of partial pulpotomy (16). Regaining the
normal shape and function of a crown severed with
a complicated fracture is challenging. In the first
case, the tooth was restored using a direct resin
composite restoration. In the second case, the
parents were able to keep the fractured segments
which were adhesively bonded back to the teeth
using flowable resin composite (17). Investigators
(18) examined the success of reattaching the
fractured crown fragment to the remaining tooth.
Results showed that the combination of flowable
and hybrid resin composite used to reattach the
tooth’s fractured incisal part was successful. In
addition, this technique was satisfactory to patients
and parents, which was observed in this report.

Conclusion

Partial pulpotomy procedure in immature
maxillary anterior teeth with complicated crown
fractures is a warranted treatment approach in well-
chosen cases. Proper coronal restoration is essential
for the success of partial pulpotomy.
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