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Abstract

Trauma with accompanying crown or root fracture of young permanent incisor is a major problem and a tragic
experience and creates a psychological pressure on patients. These cases are sometimes treated with an implant
placement after extraction of there lated tooth. We present here an alternative interdisciplinary treatment of severely
damaged permanent tooth in a young patient. This case report describes a multidisciplinary approach of a dental
trauma that leads esthetic permanent restoration. Inaddition, alveolar bone is conserved and the adjacent teeth
need not a fixed prosthesis.
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Introduction
The success of traumatic injuries of permanent incisors depends on

how far the fracture border from the gingival margin. It is important
to create a dry and retentive area around the fracture field for the
future prosthetic rehabilitation. Esthetic and functional problems
related to the restoration of teeth with fractured crown are particularly
relevant to prosthetic dentistry. For complicated crown fractures,
treatment strategies may involve;

reattachment of the fractured crown [1,2]

prosthetic reconstruction whether the fracture line is large or small
[2]

extraction of the related tooth [3,4]

orthodontic extrusion [5].

The present case report describes the management of complicated
maxillary lateral incisor crown fracture with maintaining the healthy
alveolar bone, orthodontic eruption and the final all ceramic complete
crown restoration.

Case Report
A 20-year-old boy was referred to the Department of

Prosthodontics at the Selcuk University Faculty of Dentistry with a
crown fracture of traumatic no restorable maxillary left lateral incisor.
The patient reported that he had a food related traumatic injury on left
lateral incisor previously. Patient’s history indicated that the related
tooth had been restored with screw intracanal post and metal ceramic
prosthetic restorationwith no root canal obturation. After
radiographic examination, a periapical lesion was determined on the
apical section of lateral incisor without any bone or root fracture
(Figure 1). The periodontal space around the tooth was widened and
there was no damage around the adjacent teeth. Vitality responses of
adjacent teeth were checked. After getting positive response to pulp

vitality tests from the adjacent teeth, conventional endodontic
retreatment was performed of tooth 22. Obturation was
radiographically followed and periapical radiolucency and gutta-
percha overfilling was observed at the apical area (Figures 2 and 3).

Figure 1: Initial radiograph.

Figure 2: After endodontic treatment.
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Figure 3: Intraoral view.

After clinical and radiographic consideration base on the
persistence of apical radiolucency, apical surgery with removal of the 3
mm of apical root was planned. Prognosis of bone regeneration was
observed after periapical surgery (Figure 4).

Figure 4: After periapical surgery.

After 7 months healing period of root-end resection, a radiographic
image was taken and good bony repair was observed around the
periapical area. To gain a core structure around the orthodontic
bracket bonding site, a fiber reinforced composite post (FRC Postec
Plus, IvoclarVivadent, Liechtenstein) was placed inside the related root
and a composite core (Multicore Flow, IvoclarVivadent,
Lienchtenstein) was built up to obtain a crown structure for the
orthodontic extrusion (Figure 5).

Figure 5: After healing period.

After FRC post placement and composite core restoraiton, the root
was orthodontically extruded before fixed prosthetic restoration.

Stainless steel standard edgewise brackets (790-010, Dentaurum,
Pforzheim, Germany) with an average base surface area of 10 mm2,
were bonded (Blugloo, Ormco Corp, Glendora, Calif) from maxillary
right canine to left canine. The bracket on the left lateral incisor was
poisoned approximately 1,5 mm more cervically to allow for the
extrusion. Extrusion was initiated by ligation of an elastic archwire
(Dentaurum, Pforzheim, Germany). After 5 week extrusion period, the
extruded root was stabilized for 13 weeks by same bonded brackets.
While extrusion period, palatal side of the left lateral incisor was
gradually reduced by a diamond burr in order to cut off the contact
with the opposite teeth (Figures 6 and 7).

Figure 6: Orthodontic extrusion period.

Figure 7: Orthodontic extrusion period.

After atraumatic extrusion of the related root, a ferrule effect was
obtained around the left lateral incisor for the final ceramic restoration
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on the post core. Then the clinical procedure consisted of cleaning the
crown structure acid etching using 37% phosphoric acid (Total Etch;
Ivoclar-Vivadent, Liechtenstein) and application of adhesive, after
which a transparent strip crown (Systemp Crown, IvoclarVivadent,
Liencheinshten) was filled with composite and placed on the tooth
prior to all ceramic complete crown restoration. All ceramic complete
crown preparation was generated and a definitive impression of the
prepared tooth was made using polyvinylsiloxane impression material
(Virtual Putty and Lightbody, IvoclarVivadent Liechtenstein) after
then (Figure 8). The interim prosthesis was fabricated and inserted
into the relevant tooth. Zirconia framework (Vita Zirconzahn, GmbH
& Co KG, Germany) for the left lateral incisor was fabricated and
layered with feldspatic porcelain (Vita Zahnfabrik, GmbH & Co KG,
Germany). The definitive all ceramic restoration was fabricated with
canine guided occlusion. Finally, the crown was cemented with self-
cure adhesive resin cement (RelyX™ Unicem, 3M Espe, USA). The
patient was given postoperative instructions for the prosthetic
restoration and oral hygiene instructions were given. The patient was
scheduled for follow-up appointments for every six months (Figure 9).

Figure 8: Crown preparation.

Discussion
In the present situation, a multidisciplinary approach was defined

providing good esthetic and minimizing costly treatment variations. In
the present case, orthodontic extrusion was described as an alternative
to immediate implant placement in such traumatic crown-root
fractures.

Orthodontic extrusion is a treatment option in subgingival crown
root fractures for the remaining root to obtain a healty periodontal
tissue and ferrule effect around the tooth [5,6]. Ferrule effect is
considered to be crucial for the optimal biomechanical behaviour of
restored teeth [6]. The major disadvantage of this treatment is long
treatment period as the extrusion and stabilization period requires
additional time and cost [4,7]. If retention periods of 8 to 12 weeks are
not observed, a relapse of tissues may occur due to incomplete tissue
remodelling and lack of stability [7].

Figure 9: Final view of the restoration.

On the basis of contemporary resin adhesives and resin post
systems, fiber reinforced esthetic composite posts are translucent and
compatible with root canal dentin with elastic modulus so prevent the
root fractures [8,9]. In this case, FRC post and composite core was
used to gain a ferrule effect around the tooth during extrusion period.

It has been reported that endodontically treated teeth are vulnerable
to fractures, and therefore they frequently require coronal restorations
[10]. Conventional metal-ceramic full crown restorations have some
disadvantages with regard to esthetics, as they entail a strong risk of
restricting translucency, and also of causing discoloration with
reference to the associated thin gingival tissue in the cervical area [11].
Zirconia reconstructions have the potential substitute the conventional
metal-ceramic fixed-dental prosthesis due to their biocompatibility
and similar mechanical strength with metal ceramics [12,13]. Zirconia
seems to provide the desired long term stability for clinical
applications [13]. Due to these advantages, a zirconia ceramic
restoration was selected for the prosthetic treatment to gain an esthetic
and durable anterior prosthetic restoration.
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