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ABSTRACT

Traumatic injuries of the face often result in tooth crown 
fracture, root fracture or even complete loss of tooth. 
Root fractures result due to sudden impact on the teeth, 
often separating it into an apical and coronal fragment. 
Immediate treatment involves rigid stabilisation of 
fractured tooth and intra-radicular reinforcement if 
required. Prognosis depends on site of fracture, age of 
the patient, maturity of root and time elapsed between 
trauma and treatment.

Keywords:  Intra-radicular stabilisation, root fracture, 
rigid stabilisation.

INTRODUCTION

Maxillofacial trauma results in fractures of facial bones, 
soft tissue injuries and fractures of crown or roots of teeth 
or even loss of teeth (avulsion). Root fractures result due 
to a sudden forceful impact on the teeth, often resulting 
in separation of root into an apical and coronal fragment. 
The maxillary central incisors are most commonly affected 
(68%), followed by maxillary lateral (27%) and mandibular 

incisors (5%). These injuries are relatively uncommon 
among all dental traumas, with an overall incidence of 0.5-
7% in permanent teeth.1 Fracture can occur in the cervical, 
middle or apical third of roots, and those of middle-third 
are most common. The prognosis of fractured tooth depends 
on many factors like age of the patient, maturity of root 
formation; time elapsed between trauma and treatment, site 
of fracture and approximation of the fractured fragments. 
Fractures in the cervical 1/3rd have a guarded prognosis, 
while those in middle and apical third have a better 
prognosis.2,3 The immediate treatment involves splinting 
and stabilization of the fractured root and is successful 
in approximately 80% cases with middle and apical root 
fractures. Endodontic treatment may be required in cases 
with irreversible pulpitis, necrosis or when considerable time 
has elapsed between treatment and trauma.4,5 Reinforcement 
of the tooth is desirable in such cases, and use of stainless 
steel  les, metal posts and  bre posts has been documented 
to stabilise the fractured root.

Mineral Trioxide aggregate (MTA) has been used 
multifariously in endodontics especially in cases where 
regeneration of cemental tissues is required, as perforation 
repair and root end  lling.6 MTA has also been used 
successfully in cases of root fractures, apexi cation, 
apexogenesis and reinforcing structurally weakened teeth 
having compromised radicular dentin thickness.7 Recently, 
MTA based root canal sealer (Fillapex, Angelus) has been 
introduced which has advantages like better handling, faster 
setting and good sealing ability. The present case report 
discusses the treatment and two year follow-up of mid-
third root fracture of a central incisor using intra radicular 
stabilisation using a sterilized rotary  le and MTA based 
sealer, followed by a permanent crown splint.

CASE   REPORT

A 25 year old, non-smoker, healthy male patient reported 
to the Endodontics Department, with the chief complaint of 
mobile upper anterior tooth. Clinical examination revealed 
a mobile 21 (maxillary left central incisor). Radiographic 
examination showed a mid root fracture in 21 [Type I, Div.2 
(B), Loomba et al.] (Fig.1).3 The patient gave a history 
of traumatic injury to the tooth a few weeks back. Pulp 
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sensibility test was performed for tooth 11 and 21 using 
electric pulp tester (Parkell). Both the teeth showed delayed 
response compared to the healthy teeth. The immediate 
treatment was rigid splinting of the fractured tooth with an 
orthodontic wire splint and composite resin from canine to 
canine. After local anaesthesia and rubber dam application, 
access cavity was prepared with an Endoaccess bur 
(Dentsply, Maillefer) in both the central incisors.  For tooth 
11, the mid-root fracture segment was bypassed with the help 
of # 20 K- le (Fig. 2). The working length was determined 
electronically, and the canal was prepared with Protaper 
(Dentsply, Maillefer) hand  les till size F2 in tooth 11 and 
till # 50 K- les in 21. During the instrumentation, canals 
were irrigated with normal saline and 2% Chlorhexidine. 
Non-setting calcium hydroxide paste (Metapex, META) 
was given as intracanal medicament and access cavity 
was sealed with a non-eugenol cement (Cavit, 3M, ESPE). 
In the subsequent appointment, 11 was obturated using 
guttapercha and AH-plus sealer (Dentsply, Maillefer). For 
the tooth 21, it was decided to use an MTA based sealer 
(Fillapex, Angelus) and a sterilised F1  le, cut upto the 
working length as an obturating material, to provide rigidity 
to the root. Size 10 silver points were used as accessory 
cones. The butt end of the  le and accessory cones were 
reduced with a wheel shaped diamond, and the access cavity 
was  lled with high strength glass ionomer cement (Fuji IX, 

GC, Tokyo) (Fig. 3). The wire splint was replaced by a  bre 
splint Interlig, Haeger) and bonded from canine to canine. 
After a 3 month follow up, joint metal ceramic crowns were Figure 1: IOPA showing mid-root fracture in 21

Figure 2: Frcatured frcagments by-passed with a K- le.

Figure 3: Tooth 21 obturated with Protaper  le and accessory 
silver cones.
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given as a permanent splint in 11 and 21(Fig. 4). Two-years 
after the treatment, patient was asymptomatic, and did 
not report any mobility or tenderness on percussion. Also, 
radiographic healing was evident as there was rounding of 
margins at the fractured ends and no untoward periapical 
changes had occurred (Fig.5).

Figure 4: Joint metal ceramic crown in relation to 11,21.

Figure 5: Two year follow-up radiograph.

DISCUSSION

Various types of histological responses seen at the fracture 
line in the roots can be categorised into four types: type 
I, interposition of calcied tissue (callus formation, 
radiographically fractured fragments appear in close 
contact); type II, interposition of connective tissue, 
(peripheral rounding of the fracture’s ends visible); type III, 
interposition of bone and connective tissue, (appears on a 
radiograph as a clear separation between fractured ends); 
and type IV, the interposition of granulation tissue, caused 
by an infected or necrotic pulp.8 The type of tissue response 
varies with the degree of trauma, and Type II is amongst the 
most common outcome reported in cases with successful 
outcomes.1,9

The treatment plan and prognosis depends largely on 
the site of fracture, age of the patient, pulpal status, time 
elapsed between trauma and treatment and mobility of the 
coronal segment. In cases of fractures in the apical third, 
spontaneous healing has been reported even without any 
treatment.10 Endodontic treatment, if required can be limited 
to the coronal segment in such cases as the apical pulp is 
mostly vital.11 Cases where the fracture line is in the cervical 
one-third of the root and there is luxation of the coronal 
segment, immediate treatment of choice is rigid stabilisation 
of the tooth for few weeks, followed by intra radicular 
stabilisation of the root. In the present case, the fracture line 
was in the middle of the root, and a considerable time had 
elapsed between trauma and his dental visit, so immediate 
rigid stabilisation was performed and endodontic therapy 
was planned to improve the prognosis. Intraradicular 
stabilization of fractured roots using rigid materials like 
stainless steel H- les, metallic posts or silver points have 
been reported in older literature also.12,13 Here, Nickel 
titanium (Ni-Ti) rotary  le was used to reinforce the root 
as Ni-Ti is a biocompatible alloy, does not corrode in oral 
atmosphere and has a modulus of elasticity and  exural 
properties better than stainless steel.

MTA has been used in the past to strengthen weakened 
roots and has shown to have excellent biocompatibility, is 
cementogenic, good sealing and antimicrobial properties 
and ability to set in the presence of blood. The newly 
introduced MTA based sealer MTA Fillapex has good  ow 
characteristics and overcomes one major disadvantage of 
MTA, i.e. poor handling characteristics. Thus, it serves as 
a good sealing material in fracture sites where both root 
reinforcement and cementogenesis are desirable.14,15

CONCLUSION

The present case report shows good clinical and radiological 
healing over the two year follow-up period. Considering the 
present scenario where dental implants are fast replacing 
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endodontic treatment procedures, it can be said that all teeth 
which have a hope to be saved by endodontic treatment 
should be taken up for treatment to preserve the natural 
proprioception and function of the roots. 
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