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Ab s t r Ac t
Background: Traumatized anterior teeth with subgingival crown-root fractures are a challenge to treat. Treatment of crown-root fractures often 
requires a multidisciplinary approach. Gingivectomy of the affected tooth can violate gingival contour of the tooth so orthodontic extrusion is 
a conservative procedure that allows extrusion of a tooth without any bone loss.
Case description: This case report details the multidisciplinary management of the traumatized anterior tooth including endodontic treatment, 
orthodontic extrusion, and post-core-crown procedure to restore a right maxillary central incisor to achieve a satisfactory cosmetic result. The 
fractured fragment was removed and pulp tissue extirpation was done in 11. Obturation was completed at next appointment. The fracture 
line was extended subgingivally, so orthodontic extrusion was planned. After 8 weeks, the tooth had extruded around 2 mm of palatal tooth 
structure sufficient to provide a ferrule of 1 mm. A cast post and core was prepared, and a definitive metal-ceramic crown was placed over 11. 
The patient was reviewed for 6 months and 1 year.
Conclusion: Management of cervical third fracture has various treatment options. Orthodontic extrusion is a conservative procedure that 
allows retention of a tooth without any bone loss. Cast post and core can adapt to the canal and strengthen the tooth. It can be considered as 
a conservative treatment option.
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In t r o d u c t I o n
Traumatic injuries to the teeth, especially in the esthetic region, 
pose a great challenge to a dentist. Children in the age group of 
8–15 are commonly seen with dental traumatic injuries. When 
the fracture line is below the level of the gingiva, the prognosis 
of such a fractured tooth is considered questionable or hopeless. 
Maxillary anterior teeth are most often affected, and 80% of 
them are maxillary central incisors. With the recent trend and 
attitude toward dental implants, extraction remains the common 
treatment modality. However, it should be considered as the last 
option, and every attempt should be made to preserve and restore 
the natural tooth structure. Such treatment modalities involve a 
multidisciplinary approach including endodontics, periodontal 
crown lengthening, and or orthodontic extrusion followed 
by prosthetic rehabilitation.1  Periodontal crown lengthening 
involves the removal of the supporting crestal alveolar bone, while 
orthodontic intervention forcibly extrudes the tooth. Both attempt 
to expose sufficient coronal tooth structure for proper prosthetic 
restoration. Crown lengthening procedures may expose excess 
of root and, in turn, may compromise esthetic results that can be 
avoided by the use of orthodontic extrusion.2  Tooth extrusion by 
orthodontic procedures was more conservative, cost effective, and 
allow retention of the tooth without a need of a fixed bridge. This 
case report presents a multidisciplinary approach to a traumatized 
tooth including endodontic treatment, orthodontic extrusion, and 
post-core-crown procedure to restore a right maxillary central 
incisor to achieve a satisfactory cosmetic result.

cA s e de s c r I p t I o n
A 27-year-old male patient was referred immediately at the 
Department of Conservative Dentistry and Endodontics with the 

fractured upper right central incisor following a sharp spanner 
hit onto a single tooth. Clinical examination showed a horizontal 
and oblique fracture in the labial aspect of 11 and, palatally, it was 
extending subgingivally (Fig. 1). On vitality testing, all adjacent 
teeth give a normal response. On radiographic examination, it 
revealed multiple fracture line extending horizontally (Fig. 2). 
Multiple fractured fragments were attached to the soft tissue 
and the fracture line was extending below the gingiva and 
bleeding was present. The case was diagnosed as a complicated 
crown-root fracture. It was decided to remove the fragment before 
the endodontic treatment. The fragment was gently removed 
under local anesthesia and the fracture line was extending 1.5 mm 
below the cervical area. The exposed pulp tissue was removed 
immediately and root canal treatment was completed in two 
visits. Orthodontic extrusion was planned subsequently. After 
the tooth was asymptomatic for a week, orthodontic extrusion 
was carried out (Fig. 3). Brackets were placed in the 11. Extrusion 
was done using a double-elastic band. Based on the depth of the 
palatal fracture line, it was planned to extrude the tooth to about 
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1–2 mm. The elastic module and band was changed every 1 week 
until the desired extrusion was achieved. After 8 weeks, the tooth 
had extruded around 2 mm of palatal tooth structure sufficient to 
provide a ferrule of 1 mm (Fig. 4). At this point, the remaining coronal 
structure was assessed, and it was judged to be adequate to retain a 

definitive full coverage restoration (Fig. 5). The tooth was stabilized 
for 8 weeks prior for the fabrication of cast post and core. A cast 
post and core was prepared, and a definitive metal-ceramic crown 
was placed over 11. The patient was reviewed for 6 months and 
1 year (Fig. 6). The treatment outcome was stable and symptomless.

Fig. 1: Preoperative image Fig. 2: Preoperative IOPA

Fig. 3: Orthodontic extrusion Fig. 4: Postoperative radiograph

Fig. 5: Metal ceramic crown placement Fig. 6: One-year follow up
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dI s c u s s I o n
The location of the fracture line affects the treatment options, 
clinical outcomes, and prognosis of teeth. Those fractured in the 
subgingival area have been found to be the bleakest because of 
the loss of the coronal fragment stability and pulpal vitality.3  Root 
canal therapy is advised for those teeth in which pulp neurovascular 
supply is disrupted, to avoid pulp necrosis that can lead to external 
inflammatory root resorption. The 3–4 mm distance from the 
alveolar crest to the coronal extension of the remaining tooth 
structure has been recommended for optimal periodontal health. 
In this case, remaining tooth structure is inadequate to obtain 
ferrule without involving the biologic width.4  There are various 
treatment options of tooth fracture involving the biologic width: 
root extrusion technique, crown lengthening procedures, and 
combination of both. Orthodontic extrusion is recommended 
when existing clinical crown height cannot permit the placement 
of a crown ferrule.5 

Orthodontic extrusion is a treatment choice for tooth fractures, 
especially where aesthetic considerations are involved. It provides 
benefits for the patient as opposed to surgical crown lengthening. 
The most important advantage is that there is no bone loss as 
opposed to the techniques of surgical crown lengthening. If the 
fracture line is positioned both below the alveolar bone and gingival 
free margin, and the length of the root segment is sufficient enough 
to support a coronal restoration, then the root can be endodontically 
treated and, afterward, orthodontically extruded to elevate the 
fracture plane above the gingival margin. These procedures enable 
more favorable prosthodontic coronal restoration by securing its 
good sealing and esthetics, and, moreover, preserving a good 
periodontal tissue health. Various splints and appliances have been 
proposed for an orthodontic-forced eruption. Rapid extrusion is 
accompanied with some problems; higher forces exerted on the 
tooth may lead to pulpal necrosis and root resorption. However, 
pulpal death is not a concern for endodontically treated tooth, 
and studies have indicated that root resorption after extrusion is 
rare. But in this case report, a slow orthodontic extrusion technique 
is used to obtain a good amount of hard and soft tissue. But this 
technique requires more time.

Ulusoy et al.6  and Fidel et al.7  described a technique for 
extrusion using bonded brackets on the adjacent teeth. Simon 
et al.8  indicated that the orthodontic extrusion should become 
a routine procedure in dentistry. They also stressed that the 
orthodontically extruded tooth must be stabilized for 8–12 weeks 
prior to fabrication of a permanent post and core. They also found 
that 8–12 weeks of stabilization of orthodontically extruded teeth 
a have better prognosis. In this case, the tooth was stabilized for 
8 weeks prior to the fabrication of cast post and core.

When the remaining tooth structure is less than 50%, cast post 
and core is recommended for the retention of the crown because of 
its superior adaptation to the root canal, long-term prognosis, and 
high strength.9 It has been reported that the presence of a 2-mm 

crown ferrule surrounding remaining tooth structure enhanced 
fracture resistance, which was restored with cast post and core and 
metal-ceramic crown. According to Gómez-Polo et al.,10  cast metal 
post has shown higher survival rates over 10 years. The patient 
was reviewed after 3 months, 6 months, and 1 year. Clinical and 
radiographic outcomes were satisfactory.

co n c lu s I o n
Management of fracture extending subgingivally has various 
treatment options. Gingivectomy of the affected tooth can 
change the gingival contour of the tooth. Orthodontic extrusion 
is a conservative procedure that allows extrusion of a tooth 
without any bone loss. An extrusion of 2 mm was sufficient to 
fabricate a restoration. Cast post and core can adapt to the canal 
and strengthen the tooth. It can be considered as a conservative 
treatment option for retaining natural tooth and for the health of 
supporting tissues.

cl I n I c A l sI g n I f I c A n c e
Traumatic injuries to the teeth in the esthetic region of the face 
pose a great challenge to the dentist. Orthodontic extrusion of the 
teeth is a conservative procedure and can be considered as a choice 
when treating a patient with coronal fractures of the anterior teeth 
especially in a young patient.
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