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A biological approach to crown fracture: Fracture reattachment: A report 
of two cases
VIJAYAPRABHA K. NIKHIL MARWAH1, SAMIR DUTTA2

Abstract
The development of adhesive dentistry has allowed dentists to use the patient’s own fragment to restore the fractured tooth, 
which is considered to be the most conservative method of treatment of crown fracture allowing restoration of original dental 
anatomy, thus rehabilitating function and esthetics in a short time by preserving dental tissues. The tooth fragment reattachment 
is preferred over full coverage crowns or composite resin restoration because it conserves sound tooth structure, and is more 
esthetic, maintaining the original anatomy and translucency, and the rate of incisal wear also matches that of original tooth 
structure. Presented here is a report of two cases of crown fracture managed by reattachment procedures.
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Introduction

Anterior crown fractures are a common form of injury that 
mainly affects children and adolescents. The position of 
maxillary incisors and their eruptive pattern carries a significant 
risk for trauma. Andreasen has classified crown fractures as 
enamel infractions, enamel fractures with little or no dentin 
involvement, enamel–dentin fractures with no pulp involvement 
(uncomplicated crown fractures), and enamel–dentin fractures 
with pulpal involvement (complicated crown fractures).

The incidence of trauma to anterior teeth in children is on a 
rise. In the 6–12-year-old children, it has been reported to 
range from 2.1%[1] to 4%.[2] The prevalence of dental trauma 
has also shown considerable variation. It has been shown to 
range from 6%[1] to 34%.[2] The prevalence of dental trauma 
in various epidemiological studies has been found to differ 
considerably. This may be due to a number of factors such 
as the classification used for trauma, the dentition studied, 
and geographic and behavioral differences between various 
study locations.

The most prevalent age of trauma to primary dentition is 
10–24 months,[3] the age when the child learns to walk, 
and to the permanent dentition is 9–15 years,[4] when the 
children are actively engaged in various sporting activities. 
Males were found to experience significantly more dental 
trauma to the permanent dentition with a male:female ratio 
of 1.3–2.3:1.0,[1,4] whereas in case of trauma to the deciduous 
dentition, no such statistically significant sex distribution 
has been demonstrated.[5] The major cause for dental trauma 
to the deciduous dentition has been found to be accidents 
within and around the home, and in case of permanent 
dentition, most injuries were due to accidents in school and 
at home.[1,4,5] The other common causes of dental trauma 
are sports injuries, violence, and road traffic accidents. The 
most common dental injury to the permanent dentition is 
uncomplicated crown fracture without any pulp exposure. [1,6] 
The maxillary central incisors are the most commonly affected 
teeth, followed by the maxillary lateral incisors.[1,4,6]

In the pre-adhesive era, fractured teeth needed to be restored 
either with pin-retained inlays or cast restorations followed 
by full-coverage crowns that sacrificed healthy tooth structure 
and were a challenge for the clinicians to match in esthetics 
with the adjacent teeth.[7] The development of adhesive 
dentistry has allowed dentists to use the patient’s own 
fragment to restore the fractured tooth. This is considered 
to be the most conservative method of treatment of crown 
fracture allowing restoration of original dental anatomy, 
thus rehabilitating function and esthetics in a short time by 
preserving dental tissues. The tooth fragment reattachment 
is preferred over full coverage crowns or composite resin 
restoration because it conserves sound tooth structure, 
and is more esthetic, maintaining the original anatomy and 
translucency, and the rate of incisal wear also matches that 
of original tooth structure.

Presented here is a report of two cases of crown fracture, the 
first one in which maxillary left central incisor was fractured 
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at the middle third of the clinical crown, exposing the pulp 
(complicated crown fracture – Ellis class III fracture), and 
the other in which both the maxillary central incisors were 
fractured at the junction of middle and incisal thirds of the 
clinical crown, without pulp exposure (uncomplicated crown 
fracture – Ellis class II fracture).

Case Reports

Case I
An 11-year-old girl, who had sustained a complicated 
crown fracture (Ellis class III fracture) in her maxillary left 
central incisor (21) due to fall from a bicycle, reported to 
our department [Figure 1]. The patient had recovered the 
fractured fragment from the site of injury and had placed 
it in water, and reported immediately to our OPD. After a 
thorough clinical examination, we had decided to perform an 
immediate root canal treatment (RCT) of 21, followed by the 
reattachment of the fractured fragment on to the tooth. After 
adequately anesthetizing and isolating the tooth, a single-
visit root canal treatment was performed in 21 [Figures 2 and 
3]. On the fractured ends of the tooth and the tooth fragment, 
an intra-enamel circumferential bevel was given. The ends 
were then etched with a 37% phosphoric acid etchant for 15 
seconds and rinsed thoroughly with water, the tooth was 
dried, and a dentin-bonding agent (Scotch Bond, 3M ESPE) 
was applied over them and light-cured for 20 seconds as per 
the manufacturer’s instruction. The fractured fragment was 
then exactly re-approximated over the tooth, paying careful 
attention to prevent any displacement of the fragment during 
the curing procedure, and light-cure composite resin material 
(3M ESPE) was applied and it was photo-polymerized for 40 
seconds. The tooth was then finished and polished [Figure  4]. 
The tooth fragment was thus reattached with good esthetic 
results and with restored function. A follow-up of the patient 
2 years postoperatively showed good esthetic and functional 
results.

Case II
A 9-year-old girl reported to our OPD with coronal fractures 
in both maxillary central incisors due to a fall while climbing 

the stairs. Both these teeth had uncomplicated crown 
fractures (Ellis class II fractures) with right maxillary central 
incisor having a single fractured fragment and left maxillary 
central incisor having two fractured fragments [Figure 5]. 
The patient had brought the fractured fragments [Figure 6] 
from the site of injury and reported to our OPD the next 
day. After a thorough clinical examination, a treatment plan 
was formulated to immediately reattach the fragments of 
the teeth. Since the patient had not placed the fractured 
fragments in water, they were hydrated by placing in water for 
an hour till the fragments attained the normal translucency. 
Vitality tests were not performed at this appointment as it 
has been shown that such tests are not reliable immediately 
following trauma.[8] An intra-enamel circumferential bevel 
was given on the fractured ends of both the central incisors 
[Figure 7]. Also, a groove was made on the lingual aspect of 
the teeth as well as the fragments. The fractured ends and 
the fragments were then treated with a single-step etchant-
bonding agent (Xeno III, Dentsply) and light-cured for 10 
seconds as per the manufacturer’s instructions.

The fractured fragment was then re-approximated over the 
right maxillary central incisors, taking care not to cause any 
displacement of the fragment during the curing procedure, 
and light-cure composite material (3M ESPE) was applied 
and it was photo-polymerized for 40 seconds. Then, both 
the fragments of maxillary central incisors were carefully 
repositioned [Figure 8] and the same steps were repeated. 
The teeth were finished and polished. The patient was re-
called after a month and vitality tests were performed. Both 
these teeth were found to be vital. The vitality tests were 
repeated at a 3-month follow-up visit and a 6-month follow-
up visit, and the teeth had retained their vitality. These teeth 
had performed well esthetically and functionally. The patient 
is on follow-up for more than a year now.

Discussion

Reattachment of fractured fragments has been reported in 
the literature since 1960s, with the first study published 

Figure 1: Ellis class III fracture on 21 (case I) Figure 2: Preoperative IOPA radiograph (case I)
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in 1964,[7] where the authors had reattached the fractured 
fragment using post and core. The fragments have also been 
attached with dentinal pins.[9]

Though different methods have been employed for restoring 
fractured anterior teeth, fragment reattachment is the 
preferred method[10] because of improved esthetics, due 
to restoration of original color and translucency. Also the 

original surface texture is maintained, and the rate of incisal 
wear is similar to adjacent natural teeth, and this procedure 
is less time-consuming.

A number of methods are being employed to aid in retention 
of the fractured fragments with the use of a wide range 
of cementing materials which would help in the adhesion 
of the fragment to the tooth. To retain the reattached 
fragment, many methods have been suggested in the 
literature. These retentive features are incorporated in the 
tooth or the fractured fragments or both.[11] These include 
the following.

Enamel beveling
This technique advocates enamel beveling of fragment and 

Figure 3: IOPA radiograph after RCT (case I)

Figure 4: Postoperative photograph (case I)

Figure 5: Preoperative photograph (case II)

Figure 7: Teeth with intra enamel bevel (case II)

Figure 8: Postoperative photograph (case II)

Figure 6: Fractured fragments (case II)
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the tooth crown. This technique claims to improve fragment 
retention since enamel beveling alters the enamel prism 
orientation, allowing for achieving a more effective acid etch 
pattern.[12] This technique also improves short-term esthetics.

V-shaped internal enamel groove
This method employs placing an internal enamel groove, 
which is restored with acid etch composite. This carries the 
limitation of difficulty in performing due to limited enamel 
thickness in anterior teeth. This technique has also been 
modified by placing the groove in the dentin of tooth crown, 
giving space for pulp capping agent.[13]

Internal dentinal groove
The placement of internal dentin groove allows for placement 
of resin composites, which reinforces the reattachment. This 
technique has also been claimed to compromise esthetics as 
it can modify the shade of the teeth, but this is dependent 
on the groove size and the material.[14,15]

External chamfer
The three methods described above have a common 
disadvantage that they may affect the precise fit of the 
repositioned fragments. This may be overcome by this 
technique which involves reattachment of the fragments first, 
followed by placement of the chamfer externally by means 
of round diamond bur. This chamfer may be placed either on 
buccal or on lingual aspect or circumferentially.[16]

Overcontour
In this technique, after the fragment is bonded, a superficial 
preparation of about 0.3 mm depth is placed on buccal 
surface using a cylindrical diamond finishing bur extending 
about 2.5 mm coronally and apically from the fracture line, 
which is filled with the thin layer of composite. However, 
the external chamfer and overcontour methods expose the 
resin composite to the external environment, which may 
compromise on long-term esthetics due to abrasion and 
discoloration.[17]

Simple attachment
Many authors have compared the various methods of 
reattachments. A study comparing single reattachments and 
circumferential chamfer reported that the latter had higher 
fracture resistance when subjected to static and bending 
stresses.[18] Another study has shown that simple reattachment 
recovered only 37.1% of intact tooth fracture resistance, 
whereas buccal chamfer recovered 60.6% and overcontour and 
internal groove techniques nearly reached intact tooth fracture 
strength, recovering 97.2% and 90.5%, respectively.[15, 19.20]

There are certain other factors to be considered during 
reattachment procedures.[11]

If endodontic therapy is required, the pulp chamber can be 
used as an internal reinforcement, avoiding excessive tooth 

preparation, but the disadvantage is that the esthetics is 
compromised as the pulpless teeth lose a part of their 
translucency and brightness.

If the fracture extends close to the pulp, a direct pulp-capping 
agent is essential, and this would prevent placement of an 
internal groove in the fragment. If the fragments are very 
small, simple reattachment is done without any additional 
preparation.

If the segments fit well together, preparations that would 
avoid exposure of the resin composites are preferred. If 
enamel structure is lost due to trauma, overcontour or 
chamfer is preferred.

If the fracture line extends apically from labial to lingual 
direction, the fracture pattern is unfavorable, since it would 
offer low resistance to labially applied forces. On the other 
hand, if the fracture line runs in an incisal direction from labial 
to lingual aspect, the fracture pattern is said to be favorable 
due to the amount of lingual support it offers.

In our first case, we had used circumferential bevel both on 
the tooth crown as well as the fragment, and in our second 
case, we had used a combination of intra-enamel beveling on 
the tooth crown and a lingual groove both on the fragments 
and the tooth crown. A circumferential bevel was not placed 
on the fragments owing to their smaller size.

The most commonly employed are the dentin-bonding 
agents with the flowable resin composite materials. Other 
materials which have been employed are dentin-bonding 
agents only,[19,21,22] dual or self-cured luting cements[11,23] or 
light-cured luting cements,[24] and viscous light-cure hybrid 
or microfilled resin composites.[25] Worthington et al. showed 
that placement of any kind of preparation did not improve the 
fracture strength, and the incisal edge reattachment restored 
approximately half the fracture resistance of sound teeth.[26] 
Reis et al. have reported the chamfer technique to provide a 
better strength recovery than simple reattachment and both to 
be inferior to the resin composite restoration used to restore 
the original tooth.[27] 

Reattaching fragments with dentin-bonding adhesives can be 
used to restore fractured teeth, presumably with sufficient 
strength, but long-term follow-up is essential to predict the 
durability of the tooth-adhesive–fragment complex and the 
vitality of the tooth.
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