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ABSTRACT

Reattachment of a fractured tooth fragment is a conservative 
approach that helps to restore form, function, esthetics, and 
phonetics in a short time. Reattachment procedures have 
become more predictable with developments in adhesive 
materials, posts, and preparation techniques that enhance the 
durability and strength of the procedure. This article discusses 
the management of two complicated crown fractures that were 
successfully treated by fragment reattachment using a minimally 
invasive approach.
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INTRODUCTION

Fracture of an anterior tooth is one of the most common 
types of dental injury that require immediate attention. 
Most commonly affected age groups include children 
and adolescents. Crown fracture presents 26 to 76% of 
all permanent tooth injuries.1 A number of classification 
systems have been proposed to classify traumatic dental 
injuries.2 In 1970, Ellis and Dewey modified Ellis classifi-
cation and categorized anterior tooth fracture.3,4 In 1978, 
the World Health Organization’s (WHO) Application of 
International Classification of Diseases to Dentistry and 
Stomatology classified the injuries of oral structures using 
code numbers considering both primary and permanent 
dentition.5 In 1981, Andreasen modified the WHO clas-
sification by including terms uncomplicated (with no 
pulp involvement)/complicated crown root fracture 
(with pulp involvement) and concussion/subluxation/
lateral luxation.6 Multiple treatment options are available 

to restore a fractured tooth, such as composite build-up, 
veneers or crowns, extraction followed by implant, or 
fixed partial denture. With the advent of newer dental 
adhesives and techniques, reattachment of the fractured 
segment is possible with a minimally invasive approach 
and can be considered as an excellent alternative to con-
ventional restorations. Reattached fracture segment helps 
to restore the esthetics by preserving the surface finish, 
natural translucency of enamel, tooth shape, and color.7 
This method is very easy to practice and cost effective; 
further, it helps in achieving functional rehabilitation, 
as the physiologic wear will be similar to that of natural 
intact tooth.8

The following are the factors that need to be considered 
before opting for reattachment:7,9

•	 Extent of fracture
•	 Pulpal and periodontal involvement
•	 Patient’s age
•	 Dental eruption and root formation
•	 Adaptation to the remaining tooth
•	 Extent of dehydration of the fractured segment.

Modifications, such as dentin grooves, bevels, and 
chamfer given on the tooth or fractured segment remove 
the fractured enamel prisms, while retaining prisms help 
in bonding and improve fracture resistance to 97%.9,10 
Studies have shown that fragment dehydration for more 
than 1 hour significantly decreases the tooth’s fracture 
resistance as dentin dehydration causes the collapse of 
collagen fibers which in turn prevents adequate resin 
infiltration.11 It will also affect the esthetics as dehydrated 
segment will be lighter in color. Therefore, if a fractured 
segment is dehydrated for more than 1 hour, rehydra-
tion of the fractured segment for at least 30 minutes 
before reattachment will improve the esthetics and bond 
strength.12

CASE REPORTS

Case 1

A 21-year-old female patient with a fractured maxillary 
lateral incisor (#7), which was caused as a result of 
fall one day before, was referred to the Department of 
Endodontics, Sri Sankara Dental College for management.

Clinical examination and radiograph revealed a 
complicated fracture of maxillary left lateral incisor, and 
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the fracture line was extending obliquely from the labial 
to the palatal surface (Figs 1 and 2). The crown margin 
was supragingival in the labial aspect and extended 
subgingivally in the palatal aspect. The fractured segment 
was not completely detached from the crown structure. 
After administration of local anesthesia (1:200,000 
adrenaline, Lignox, Warren Pharmaceuticals Pvt. Ltd., 
India), the fractured segment was removed (Fig. 2) 
and kept in distilled water to prevent dehydration and 
discoloration of the fractured segment (Fig. 3). As the 
fracture line was below the subgingival level in the 
palatal aspect, a gingivectomy was performed using No. 
15 surgical scalpel. The length of the fractured segment 
with the remaining tooth was verified.

Working length was determined using electronic apex 
locator (Root ZX, J Morita, USA) and confirmed using 
radiograph. Chemo-mechanical preparation was done 
with stainless steel K-hand files to an apical size of 40. 
Sodium hypochlorite (5.25%, Novo Dental Products Pvt. 
Ltd., India) and RC help (Prime Dental Products Pvt. Ltd.)  

were used alternatively to irrigate the canals during 
canal preparation. Master cone radiograph was taken to 
confirm the length of gutta-percha (Dentsply, UK) and 
the root canal was obturated using lateral condensation 
technique (Fig. 4) and AH-plus sealer (Dentsply, UK). 
After the completion of root canal treatment, post space 
preparation was done using Peeso reamers (size no. 2) 
leaving apical 4 to 5 mm of gutta-percha (Figs 5A and B). 
Correspondingly, space was prepared on the fractured 
segment to contain the coronal portion of the post and 
core. The fractured tooth and tooth fragment were 
beveled to improve bonding. Fiber post (Tenax Fiber 
Trans, Coltene, USA) was placed and adjusted to the 
desired length and an accurate fit to the coronal fragment 
was verified. Post space was rinsed and blot dried with 
paper points. Post was luted in the canal using dual-cured 
resin luting agent (RelyX™ Unicem 2 Automix, 3M ESPE, 
USA) (Fig. 6). The inner portion and bevels of fractured 
segment were etched with 37% phosphoric acid, rinsed, 
and blot dried; further, the bonding agent was applied. 

Fig. 1: Fractured maxillary right lateral incisor Fig. 2: Preoperative radiograph

Fig. 3: Labial margin was positioned supragingivally and the 
lingual margin was present below the marginal gingiva

Fig. 4: Fracture fragment
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After curing flowable composite resin (Filtek™ Supreme 
Plus, 3M ESPE, USA), suitable shade was selected and the 
coronal fragment was bonded to the post. Final finishing 
and polishing were done with polishing disks (Sof-lex; 
3M ESPE, USA) (Fig. 7). Occlusion was checked in 
centric, lateral, and protrusive excursions. Radiographic 
examination was done to evaluate the apposition of tooth 
and fractured segment (Fig. 8).

Case 2

A 29-year-old male patient with a fractured maxillary left 
central incisor, which was caused by a road traffic accident 
the previous year, was referred to the Department of 
Endodontics, Sri Sankara Dental College for Management.

Clinical examination revealed a complicated fracture 
of maxillary left central incisor; fracture line was 
extending obliquely from the labial to the palatal 
surface with crown margin supragingival labially and 
subgingival palatally (Figs 9 and 10). The fractured 
segment was not completely detached from the crown 

structure. Preoperative radiograph was taken to assess 
the root structure for any fracture or other complications 
(Fig. 11). After the administration of local anesthesia 
(1:200,000 adrenaline, Neon Laboratories Ltd, India.), 
the fractured segment was removed and kept in isotonic 
saline to prevent dehydration and discoloration of the 
fractured segment. Gingivectomy was performed using 
no. 15 surgical scalpel under local anesthesia to expose 
the fracture line palatally and remove the tissue ingrowth 
between fractured segments. The length of the fractured 
segment with the remaining tooth was verified.

Working length was determined using electronic 
apex locator (Root ZX, J Morita, USA) and confirmed 
using radiograph. Cleaning and shaping were done 
with stainless steel K-hand files to an apical size of 55; 
lubrication was done with 17% ethylenediaminetetraacetic 
acid gel. Sodium hypochlorite (5.25%) was used for 
irrigation and normal saline for final irrigation. Master 
cone radiograph was taken to confirm the length of gutta-
percha and the root canal was obturated using lateral 

Figs 5A and B: Obturation and post space preparation Fig. 6: Fibre post placement

Fig. 7: Postoperative view Fig. 8: Postoperative radiograph
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condensation technique and AH Plus resin sealer (Fig. 12A).  
Post space preparation was done using Peeso reamers 
(size no. 3) leaving apical 5 mm of gutta-percha (Fig. 12B). 
Space was prepared on the fractured segment to contain 

Fig. 9: Preoperative view Fig. 10: Fractured maxillary left central incisor

Fig. 11: Fracture fragment

Figs 12A to D: Preoperative radiograph, obturation, post space preparation and postoperative radiograph

the coronal portion of the post and core with beveling 
of the tooth margins (Fig. 12C). Fiber post (Tenax Fiber 
Trans post, Coltene Inc., USA) was placed and adjusted 
to the desired length and an accurate size to the coronal 
fragment was verified. Post space and fractured segment 
were rinsed and blot dried with paper points. Post was 
luted in the canal using self-adhesive resin luting cement 
(Rely X U 200, 3M ESPE, USA) followed by bonding of 
the fractured segment. Final finishing and polishing 
were done with composite polishing burs (SS White) and 
disks (Sof-lex; 3M ESPE, USA) (Fig. 12D). Radiographic 
examination was done to evaluate the length of the 
fractured segment with the tooth (Fig. 13).

DISCUSSION

With advances in adhesive dentistry and availability 
of different types of post and restorative materials, 
reattachment of fractured tooth is a conservative and 
cost-effective restorative option for anterior tooth 
fracture, giving excellent results. Tooth-colored fiber 

A B C D
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Fig. 13: Postoperative view

posts along with restorative resins provide suitable 
elastic modulus and uniform distribution of stresses to 
the radicular dentin.13 In this study, we have discussed 
two case reports of fractured anterior teeth that were 
successfully reattached using fiber posts. In both cases, 
the tooth fragments were kept in distilled water before 
reattachment to prevent dehydration, which can impair 
esthetics.

However, rehydration of dehydrated crown fragment 
may occur after reattachment.14 The type of luting cement 
plays an important role in retaining the post. Dual-cure 
resin cements are a better choice over light cure cements 
as the degree of conversion is more in the apical regions 
of post space. In both cases, the post was luted using 
self-adhesive dual-cured resin cement.

Before reattachment, ensure adequate adaptation of the 
fracture segment to the crown, as the longevity depends on 
the proper fit of the coronal fragment. Whenever a proper 
adaptation of the tooth fragment is not possible or the 
fracture line is evident, then the addition of resin becomes 
imperative.15 It is necessary to check the occlusion before 
and after reattachment to prevent destructive occlusal 
loading. If the fracture line extends subgingivally invading 
the biological width, flap surgery with minimal osteoplasty 
or osteotomy should be done.16,17 The possible shortcom-
ings are discoloration or detachment of reattached frag-
ment and bone resorption around subgingival fractures. 

CONCLUSION

Reattachment of tooth fragment is a conservative 
approach to restore the esthetics, form, and function 

of the tooth. This minimally invasive approach is very 
economical and requires less chair time. In case of failure, 
all the alternative treatment modalities, such as direct 
resin restoration, veneers, or crowns can be considered.
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