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Introduction 

                  Trauma to the teeth can lead to a wide range of injuries, varying in 

severity from enamel fractures to avulsions. Upper central incisors are vulnerable 

to this type of injury, being affected in 80% of dental trauma, followed by upper 

lateral incisors and lower incisors.
1,2

 Considering the types of trauma, root 

fractures are less frequent, with prevalence of 0.5% to 7% in permanent dentition 

and 2 to 4% in deciduous teeth.
3-5

   

                               Horizontal root fractures occurs most commonly in middle third 

followed by apical third and least in coronal third with or without  

displacement of coronal fragment.
6,7

 Immediate treatment requires repositioning of 

the coronal fragment and splinting.
8,9

 Teeth with horizontal root fractures often 

present with mobility, extrusion, and displacement of the coronal fragment in 

varying degrees depending on the location of the fracture and the severity of 

trauma.
10

 

                   Recently, cone-beam computed tomography (CBCT) has been 

recommended as the imaging modality of choice for diagnosis and management of 

dentoalveolar trauma, including root fractures.
11,12 
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                                        Biodentine is a new tricalcium silicate (Ca3SiO5) based 

inorganic cement which has better physical and biological properties compared to 

other tricalcium silicate cements. This novel calcium based cement has bioactive 

properties and shows mineralization similar to dentin. It is indicated for 

pulpotomy, furcation repair, root perforations,
13

 internal and external root 

resorption repair, root end repair
14

 material and as a root canal sealer.
15 

                      The purpose of this case report is to present the use of biodentin as a 

sealer to enhance the healing of the horizontally fractured maxillary central incisor 

evaluated through CBCT. 

 

CASE REPORT 

A 28 year old male patient reported to the department of Conservative Dentistry 

and Endodontics Sri Sai Dental College & Hospital with chief complaint of 

fractured maxillary central incisors and pain related to same teeth. He has a history 

of trauma to the anterior region one month back.  

                                 Clinical examination revealed Ellis class IV fracture with 

grade I mobility corresponding to 11. Ellis class III fracture was present 

corresponding to 21. There was no sensitivity to palpation, but sensitive to 

percussion. Both 11 and 21 did not respond to cold and heat test. 

 

                      Radiographic examination revealed horizontal mid root fracture #11 

while #21 had crown fracture fig.1. The immediate treatment consisted of 

semirigid splinting with orthodontic wire and photopolymerizable composite resin 

for 2 months. 
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Fig:1                              Fig:2 

 

                       Endodontic treatment was planned for the patient. After explaining 

the treatment procedure informed consent was obtained. Access cavity preparation 

was done followed by working length determination after local anaesthesia, under 

rubber dam fig.2. Instrumentation was performed using K- files. Along with 

instrumentation, irrigation was performed by NaOCl (3%) and EDTA(17%) 

alternatively separated by saline. An inter appointment calcium hydroxide dressing 

was given and patient recalled after 2 weeks. 

 

                     In the second visit teeth were asymptomatic and pain had subsided. 

Root canals were obturated with gutta percha and biodentin sealer (Bio root RCS, 

Septodent). The access cavities were then restored with composite resin and finally 

restored with PFM crowns. Post op follow up done for 1 month, six months, one 

year, two years. Clinically the patient was asymptomatic and there is no mobility. 

Radiographically there is healing of the fractured line by the  
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formation of the calcific tissue at peripheries of the fractured line and there is 

decrease in radiolucency around the fracture fragments. At the end of two years 

lamina dura is intact and there is no periapical pathology on digital radiographs 

fig.3d. Cone Beam Computed Tomography (CBCT) was carried out to evaluate the 

healing fig.4. 

                           

               

Fig.3. Introral periapical radiographs a) after 1 month b)6 months c)1 year d) 2 

years follow ups 
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Fig.4. Cone beam computed tomography images showing the healing of fracture 

root; (a) sagittal view, (b) coronal view 

Discussion  

Root fractures may be successfully treated when appropriate procedures are carried 

out. Treatment consists of reducing the fracture line and splint stabilization.
16

  

                      Clinical or radiographic findings revealing the development of pulp 

necrosis are found in 20 to 40% of root fracture cases,
17,18

 in which chemo 

mechanical preparation significantly reduces the amount of bacteria. According to 

Iraler et al. these cases require intervention in both coronal and apical root 

portions, so as to avoid necrotic debris especially in the second fragment that 

certainly hinders tooth prognosis.
19,20 

The use of antimicrobial intracanal dressing, 

such as calcium hydroxide, has been suggested with a view to reverse intra osseous 

necrosis at fracture line. According to Diangelis and Bakland this type of 

medication prevents infection, contributes to total reduction of microbes ensuring 

treatment success.
21 

                        MTA-based materials extrusion outside the root canal is associated 

with severe pain felt by the patient.
22

 When bioceramic-based sealers 
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BioAggregate or iRoot SP are extruded, the pain is relatively small or totally 

absent. Such lack of pain may be explained with the characteristics of these new 

materials. During hardening they ―produce‖ hydroxyappatite and after the end of 

hardening process they exhibit the same features as non-resorbable 

hydroxyappatite based bioceramics used for bone replacement in oral surgery. 

                        Recently different types of bioactive materials are introduced which 

have the property of mineralization in the presence of water and formation of 

hydroxyappatite crystals. Biodentin being the most popular material have the 

ability of deposition of hydroxyappatite in contact with the fracture line and 

surrounding fluid.
23 

                        The amount of calcium ions released as well as the depth of 

incorporation into human root canal dentine in case of biodentin were significantly 

higher than those found for MTA.
24

 
 

                        Recently, CBCT was introduced in dentistry which is proved to be a 

vital tool in diagnosis, management, and monitoring of dentoalveolar trauma that 

provide three dimensional image.
25

 In this case, the traumatized area was evaluated 

with CBCT at the follow up visit.  

 

 

 

Conclusion  

With the advent of bioceramic sealers a permanent tooth with horizontal mid root 

fracture can be treated with a good prognosis, thus preserving aesthetics and 
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psychological integrity of the patient. Further studies with histological evaluation 

are necessary to validate the role of biodentin in mid root fracture healing. 
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