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A B S T R A C T

Traumatic injuries of teeth are among most serious dental accidents with anterior teeth mostly commonly
affected. The knowledge of which can reduce the suffering, cost and time of patient. The prognosis is
largely related to the patient’s age, degree of displacement and the location and orientation of the fracture.
The more apical the fracture is located, the better the prognosis. In the present case horizontal middle
root fracture was managed with the bioceramic sealer and intraradicular stabilization was done via fiber
splint. Monitoring of root-fractured teeth over time is essential to determine the healing response and other
resorptive changes at fracture line
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1. Introduction

Traumatic injuries of teeth are among most serious dental
accidents with anterior teeth mostly commonly affected.
These injuries can range from simple enamel infarction to
severe complicated crown - Root fractures and sometimes
avulsion of the teeth.1 Root fractures are rare and
accounts 0.5–7% of all dental injuries. Maxillary centrals
(68%) are most frequently affected followed by maxillary
laterals (27%), mainly due to labial inclination and rarely
mandibular incisors (5%) are involved.2

Depending on the direction of fracture line, root fractures
are generally classified as horizontal, vertical, oblique or
combination. Horizontal root fracture can occur at coronal,
middle and apical region which determines the management
and prognosis of the fractured root.1,3 The coronal portion
being most unstable and mobile in which extraction is
the only treatment. The middle and apical portion being
stable with limited mobility and have good prognosis.4
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The time of initiation of treatment is also important, the
prognosis of freshly traumatic injuries is good because
of early immobilization that maintains vitality of pulp.
The pupal necrosis can complicate the treatment because
of periradicular infection and also negotiation through
fractured fragment gets complicated.1

Root fractures are clinically challenging because of
their complex management involving interdisciplinary
/multidisciplinary treatment approach for the successful
treatment outcome.5 However, initial treatment of the
complicated coronal fragment should be repositioning
of the fractured fragments, followed by immobilization
with rigid or semirigid splinting to allow healing of the
surrounding periodontal tissues and root.2 The introduction
of tooth colored and bondable fiber posts produce effective
stabilization and can be used as a medium to retain the two
fractured root fragments.6,7

In this case report, the subgingival fracture line was
exposed palatally by surgical crown lengthening and
fractured fragments were stabilized with the help of glass
fiber post.
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2. Case Report

A 22-year-old male patient reported to the department
of conservative dentistry and endodontics with the chief
compliant of pain in the broken upper front tooth and
also desires to get it corrected in order to have a pleasing
smile. Patient had a history of trauma due to Road
traffic accident two months back. Clinical examination
revealed a complicated crown fracture involving maxillary
central incisor 11 and fracture line was deep palatally
involving fracture of cingulum portion. The tooth was
moderately tender on percussion and mobility was absent.
The transgingival probing revealed subgingival fracture line
on palatal side of 11. Radiographic examination showed
the horizontal root fracture at the middle portion of root.
The radiographs were repeated at different angulations to
confirm the fracture line. On pulp sensibility testing, EPT
and Endo Ice, there was no response. The treatment protocol
and its prognosis were explained to the patient. The patient
was willing to save his tooth and the written consent was
taken.

Fig. 1: a: preoperative photograph; b: Preoperative radiograph
showing horizontal root fracture at the middle region 11; c: Canal
negotiated through fracture fragment with 15k; d: Master cone 50
/.02; e: Obturation with bioceramic sealer.

The root canal of 11 was initiated under rubber
dam isolation and fractured fragment were negotiated
successfully up to working length by 15 k file. Cleaning
and shaping done using hand K files in step back manner
and size of master apical preparation was 50k file. Irrigation
was done with 3% sodium hypochlorite followed by EDTA.
The calcium hydroxide dressing was placed for 7 days. After
the patient was asymptomatic, obturation was done with
cold lateral condensation using bioceramic sealer CeraSeal
(Meta BioMed). The sealer flows through the fractured
fragment and good seal was achieved. On palatal side of
11, the fracture line was subgingival and ferrule was less
than 1mm. Therefore, surgical crown lengthening was done
to get supragingival margins and desirable ferrule.

After 6 weeks, the healing was optimum and the post
space was created by removing gutta percha passively
using downpak device 2mm beyond the fracture line and
appropriate glass fiber post was selected. The Paracore
system (Coltene) was used for bonding and luting of fiber
post. The core buildup was done with the same material.
The Paracore kit was used according to manufactures
instruction. The tooth was restored with PFM crown and
patient was periodically recalled for follow up.

Fig. 2: a: Palatal ferrule after surgical crown lengthening; b: Fiber
post was luted using paracore, under Rubber Dam isolation; c:
Core buildup using paracore; d: Postoperative clinical photograph
-PFM crown; e: 18 month follow up showing calcified tissue
formation and indistintly visible fracture

3. Discussion

The location and direction of fracture line is important
because it dictates the emergency and subsequent treatment.
Root fractures in the apical, middle and subcrestal in
the coronal third of the root should be conservatively
managed.1Heithersay in 1973 proposed that, fractures that
are located supracrestally in the coronal third should
be managed by removing the fractured fragment and
Orthodontic extrusion of the remaining root.8 Surgical
crown lengthening was done palatally to achieve palatal
ferrule and fracture line was exposed supragingival.
Although orthodontic extrusion gives optimum result it
was time consuming and needed multiple visits.99 Also
in this case we need only palatal ferrule, the labial tooth
structure was adequate. The biologic width should not
be encroached, and restorative margins should be 2mm
away from the attachment apparatus, otherwise it might
lead to plaque accumulation that ultimately give rise to
gingival inflammation, resorption of the alveolar crest and
recession.10

The healing of the fractured root depends on root
maturation, nature of injury, diastasis between the
fragments, and approximation of displaced fragments. In
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this case, the fracture fragment were stable coronally and the
separation between the fragments was very small. Traumatic
injuries of teeth can result in necrosis of pulp and is difficult
to diagnose early so periodic follow ups are necessary.11

Bruno et al.2009, found that 85% teeth had become necrotic
following traumatic injuries. The necrotic fractured teeth
were cleaned and shaped involving both coronal and apical
fragment to remove the inflammatory and infectious tissue.
Therefore, the sterile and infection free environment is
necessary for the healing of fractured fragments.12

In the present case report, the bioceramic sealer is
used for obturation because of its biocompatibility and
flow.13 Chang et al. 2014, found that bioceramic sealers are
mediators for osteoblastic differentiation and did not induce
any inflammatory response on contact to tissues.14calcium
silicate based sealer CeraSeal was used in the present case
that flows between the fractured segments and optimum
seal was obtained. The bioceramic sealer therefore promotes
healing around the fractured fragment and also act as
barrier for the seepage of resin cement while splinting of
fractured fragments with glass fiber post. Ricucci et al.
2020, also reported that bioceramic sealers do not produce
any inflammatory or foreign body reactions on contact with
the host tissue.15The fractured fragments were stabilized
with a fiber reinforced post, luted with resin cement that
act as an intraradicular splint. The glass fiber post has
modulus of elasticity similar to dentin and luting with resin
cement together results in Monoblock system of bonding
thus provides excellent seal as well minimizes the risk of
root fractures.7,16 Gurtu and Singhal. 2012, stated that the
use of a fiber reinforced post imparts support and stability to
the tooth. The radicular splinting strengthens the restoration
complex that are subjected to oblique forces when teeth are
in function.17

Andreasen and Hjorting-Hansen described four types
of healing sequelae: (1) healing with calcified tissue, (2)
healing with interproximal connective tissue, (3) healing
with interproximal bone and connective tissue, and (4)
interproximal inflammatory tissue without healing.1After
18 months follow up the radiograph shows rounding
of margins and calcified tissue formation around the
fractured fragments.1,2 The fracture line looks indistinctly
faint between the fractured fragments. Thus, the use
of bioceramic sealers for endodontic treatment seems
beneficial for the healing of root fracture. On the mesial
side of fractured root, some changes are evident that
can be associated with the repaired related resorption.
Therefore, long-term follow-ups are necessary to check for
any possible pathological alterations.

4. Conclusion

The early diagnosis and prompt treatment in the
management of the horizontal, oblique and transverse
root fractures results in very good long-term prognosis. The

use of bioceramic sealer might have been responsible for
excellent healing because of its osteoinductive property.
The stabilization with glass fiber post of middle root
fracture seems to be a good treatment option for managing
the esthetics and functional needs of patient.
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