CASE REPORT

Management of Crown Fractures by Reattachment with
Minimal Intervention Approach
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A b s t r ac t
Aim: The case series aims to manage dental trauma by reattaching with the patient’s own tooth fragment.
Background: Crowns of anterior teeth and posterior teeth break due to trauma and biting hard objects. Reattachment of fractured tooth
fragments by various techniques offers many advantages over other treatments, especially restoration of the esthetics, function, shape, texture,
and translucency of the surface.
Case description: The present case series describes three clinical cases of reattachment in which two were done in permanent maxillary
central incisors with an uncomplicated and complicated crown fracture and the third case was reattachment of fractured mesiopalatal cusp
of maxillary first molar.
Clinical significance: Besides being conservative, fragment reattachment evokes an immediate positive psychological response from the patient.
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I n t r o d u c t i o n
In dental practice, traumatic injuries are the most disturbing
emergencies and it is a common challenge for dental professionals
because there is ambiguity in choosing the right protocol. It also
affects the social and psychological well-being of children.

B ac kg r o u n d
In dental trauma, coronal fracture of anterior teeth is more
common and affects mainly children and young adults. Trauma to
the permanent incisors represents 18–22% of all dental traumatic
injuries, among which 96% involve maxillary central incisors.1
The etiological factors of crown and crown root fractures in
the permanent teeth are fall (40%), contact sports (20%), while
automobile accidents, foreign body striking the teeth constitute
the rest.2
Uncomplicated crown fracture is more common than
complicated crown fracture. The extent of dental trauma on the
supporting tissues are directly proportional to the impact energy.
A blow with a low-speed causes greater damage to the supporting
structures, but less commonly dental fractures. On the contrary,
impacts at high speed result in a higher incidence of dental
fractures, but with less damage to the supporting structures. 3
To determine the treatment, position of fracture line is an
important factor, especially when the supporting gingival tissue is
compromised.4,5 Management of the fracture by reattaching the
fragment with adhesive restorative materials and bonding agents
offers advantages, such as, the re-establishment of esthetics,
function, shape, texture shade, and original alignment of the teeth.6
There are several factors that affect the treatment and prognosis
of tooth fractures, like biological width, position of fracture line,
pulpal involvement, occlusion, the esthetic need of the patient
concerned, whether the fractured fragment is preserved and
restorability of the tooth.6 Hence, the main aim of all treatment
measures must be the preservation of dental tissue, rehabilitate
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the natural esthetics of traumatized teeth, and maintenance of the
arch integrity. Literature has witnessed the evolution of different
techniques for the reconstruction of injured teeth. Conventionally,
composite restorations and post‑and‑core supported prosthesis are
the most commonly used modalities.1
Using the tooth fragment when available, for reattachment
is the most conservative option for restoration of such tooth. It
involves the “minimal intervention” and “biological restoration”
concept, which aims to achieve maximum preservation of the
natural tooth structure and esthetics.7
In 1964, Chosak and Eidelman pioneered this procedure using
a cast post and conventional cement for reattaching an anterior
crown fragment. The adhesive restorative materials and bonding
agents enable the clinician to use the patient’s own fragment
to restore the fractured tooth more often nowadays. Acid etch
technique in reattachment was first used by Tennery. This technique
was introduced at the end of the 1970s.8
Various techniques are currently being used for the
reattachment of the fragments of a fractured tooth. Some of
these are circumferential bevel, chamfer, overcontour, lingual bevel,
simple reattachment, internal dentin groove, internal bevel of labial
enamel, fiber reinforced composite post (FRC), etc.
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Reattachment of Fractured Teeth
This case series describes the management of three cases in
which two were complicated crown fracture and one uncomplicated
fracture by reattachment of the fractured tooth fragment.

C a s e  D e s c r i p t i o n
Case 1
A 14-year-old male patient reported to the Department of
Conservative Dentistry and Endodontics with fractured maxillary
anterior tooth. The tooth had fractured 12 hours ago on account
of a fall. Patient complained of mild sensitivity in 21. Clinical and
radiographic examination revealed Ellis class II fracture in 21 and Ellis
class I fracture involving mesial incisal enamel edge in 11 (Figs 1A
and B). The oblique fracture line in 21 was supragingival both labially
and palatally. No other fracture in the root and healthy periapical
tissues was detected. The patient had brought the fragment in
handkerchief (Fig. 1C). The treatment plan decided for the patient
was reattachment of the fragment. Fragment was cleaned with
water and stored in saline for 30 minutes for rehydration. The
fragment was checked for approximation and rubber dam isolation
done. Two vertical internal dentinal grooves of 2.0 mm depth and 1.5
mm width were bilaterally made within the dentin of the fragment,
1 mm away from the dentinoenamel junction using high‑speed #4
round carbide bur (Fig. 1D).
The fractured fragment and the remaining tooth structure were
etched with 37% orthophosphoric acid gel for 20 seconds (Figs 1E
and F). After thorough rinsing and drying, adhesive (Te-Econom
bonding agent IVOCLAR) was placed on both tooth fragment and
tooth structure and air thinned and light cured for 10 seconds.
Tooth fragment was reattached using Te-Econom low-viscosity
flowable resin cement (A2shade) and light cured. Excess composite
material was removed, finished, and polished (Fig. 1G). The patient
was advised dietary, oral hygiene instructions.

Case 2
A 21-year-old male patient reported to the Department of
Conservative Dentistry and Endodontics with fractured maxillary
right central incisor. Clinical and radiographic examination revealed
Ellis class III fracture with involvement of the pulp in 11 and Ellis class
II fracture in 21. The fracture line of 11 was located supragingivally
on the labial side, whereas it extended subgingivally on the palatal
side (Fig. 2A). No other hard or soft tissue injury but for the tooth
fracture was observed. The patient carried the broken tooth
fragment that was stored in water. The trauma had occurred 24
hours prior to the patient’s visit and the fragment did not show
any change in color (Fig. 2B).
The fragment was checked for fit (Fig. 2C). After completing
the root canal treatment (Fig. 2D), crown lengthening was done to
expose the fracture site in the palatal aspect (Fig. 2E). Then, post
space was prepared using Peeso reamers (up to size 4) and FRC
post of 1.2 mm diameter was luted with resin cement extending
the post 2.5 mm extracoronally for the fragment to engage (Fig.
2F). A vertical channel was created in the fragment internally in the
dentin of about 1.5 mm width and 2.5 mm depth to adapt to the
post (Fig. 2G). The fragment and the tooth with FRC post was coated
with Tetric N bond universal self-etch adhesive and light cured for
40 seconds. Then, the fragment was reattached to the tooth using
Tetric N Flow flowable composite, excess composite removed and
light cured for 40 seconds on buccal and palatal aspect (Figs 2H to
J). Postoperative radiograph and photograph showed the fit and

adaptation of the fragment (Figs 2K and L). Patient was instructed
with appropriate postoperative care.

Case 3
A 27-year-old male patient reported to the Department of
Conservative Dentistry and Endodontics with pain in his upper left
posterior region. Clinical and radiographic examination revealed the
fracture of mesiopalatal cusp of maxillary left first molar (tooth no - 26)
involving the pulp in which the fracture extends subgingivally and
an intact fragment held in place by gingival tissue (Figs 3A and B).
Under rubber dam isolation, access opening and pulp
extirpation were done and closed dressing given (Fig. 3C). The
fragment was prepared (cleaned with pumice slurry) to receive the
application of adhesive and composite resin. Tetric N bond universal
self-etch adhesive was applied using applicator tip (Fig. 3D) and
then light cured for 40 seconds, then a Tetric N Flow flowable
composite was placed between the tooth and the fragment and
finger pressure applied to reattach the fragment and light cured
for 40 seconds (Figs 3D and F).
In the second visit, endodontic treatment was completed
(Fig. 3G). In the third visit, crown lengthening was done in the palatal
aspect to expose the fractured site, then composite entrance filling
given and crown preparation made for metal ceramic crown in
26 (Fig. 3H). Crown cementation was done using type I GIC in the
fourth visit (Fig. 3I). The patient was instructed with appropriate
postoperative and oral hygiene care.

D i s c u s s i o n
Composite resin restoration is the esthetic treatment of choice
for fractured anterior teeth. Though these restorative materials
do not structurally resemble enamel or dentin, their advanced
formulations possess optical properties, such as, translucency,
opalescence, fluorescence, and surface gloss. However, synthetic
materials cannot match nature in quality or stability.9
Also, wear of enamel of the opposing dentition by composite
resin is higher. But, when the fragment of the fractured tooth used,
the rate of abrasiveness and wear is the same as that for the intact
tooth. In addition, it is less time-consuming, reducing the overall
treatment cost.10
Due to the protection of the natural tooth structure, it also
gives a psychologically positive response. In the case of children
and adolescents, both patient and parents are satisfied because
original fragment is used in the restoration.11
Reis et al. studied the fracture resistance of teeth when
reattached. They found fracture resistance of simple reattachment
was very low of about 37.1%, whereas buccal chamfer, superficial
overcontouring, and internal groove placement showed
the recovery of 60.6, 97.2, and 90.5% of fracture resistance,
respectively.12 “Over contour” and “internal dentinal groove” have
been found to yield better results in other studies also.1 Hence, in
the first case, internal groove placement was done to improve the
fracture resistance of traumatized tooth.
In the second case, fiber‑reinforced post was used for
reattaching the fractured fragment with the tooth after completion
of endodontic treatment was planned as FRC posts have several
advantages over metal posts. Their principal advantages are that
they are tooth colored, passive, bend along with dentin upon
being flexed as their elastic modulus is similar to that of dentin.13
Reattachment using the FRC post which is bonded into the root
canal enhances the retention of the crown’s fractured fragment.
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Figs 1A to G: (A) Preoperative clinical photograph; (B) Preoperative intraoral periapical radiograph; (C) Broken tooth fragment; (D) Two vertical
internal dentinal grooves; (E) Acid etching done on intact tooth; (F) Acid etching done on fragment; (G) Postoperative clinical photograph

The increase in fracture resistance is due to the combination of
elastic and adhesive characteristics. Thus, both the tooth and post
move and flex as a single unit, which ensures the favorable stress
distribution.14
58

In the second case presented here, the extension of the fracture
line was subgingival palatally. However, as the fracture was supraalveolar, sufficient access, visibility, and isolation were achieved by
gingivectomy.15 Hence, the tooth fragment reattachment allows
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Figs 2A to L: (A) Preoperative clinical photograph; (B) Broken tooth fragment; (C) Fragment checked for fit; (D) Intraoral periapical radiograph of
root canal treatment; (E) Crown lengthening done; (F) FRC post luted; (G) Vertical hole placed; (H) Reattachment of fragment; (I) Excess removed
and light cured; (J) Finishing and polishing done; (K) Postoperative clinical photograph; (L) Postoperative intraoral periapical radiograph

restoration of the tooth and conservation of the remaining tooth
structure to the maximum possible extent. The use of patient’s
own tooth fragment clearly eliminated the problems of unmatched
shades, abrasion, poor contour, difficulty in obtaining polished
surface reproduction.16 Furthermore, the soft tissue response to
any other restoration would be far more adverse than the natural
tooth fragment and hence this reattachment should be the primary
option for treating subgingival fractures.
In self-etching bonding agents, dentin is prepared to react
adhesively by modifying the smear layer with the help of acidic
primers. Jayasheel et al. found that the shear bond strength of Tetric
N bond universal adhesive was higher than Single Bond Universal
and ClearFil SE.17

Rangappa et al. compared the shear bond strength of
flowable composite and concluded that Tetric N Flow flowable
composite was found to have higher bond strength compared to
Constic, Dyad™-flow.18 Tetric N-Flow is based on nano-optimized
technology. Hence in the second and the third case, Tetric N bond
universal adhesive and Tetric N Flow flowable composite were used
for reattaching the fragments to the fractured teeth.
In the third case, this reattachment technique was used as it
is operator-friendly and conservative. Furthermore, as mentioned
earlier, it is relatively faster and hence cost-effective. Also, it
improves resistance to staining and abrasion than the composite
build-up. In this case report, to reinforce the cusps of pulpless teeth
in which the functional mesiopalatal cusp is weakened by fracture
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Figs 3A to I: (A) Preoperative intraoral periapical radiograph; (B) Preoperative clinical photograph; (C) Access opening done; (D) Self-etch adhesive
applied; (E) Fragment reattached; (F) Light cured; (G) Intraoral periapical radiograph of root canal treatment; (H) Crown lengthening and crown
preparation; (I) Crown cementation postoperative photograph
60
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and enhance longevity postendodontic treatment, full crown
rehabilitation was done to withstand forces of everyday mastication
in a strategic tooth with a fractured functional cusp.

6.

C o n c lu s i o n

7.

This case series shows the advantages of minimally invasive
treatment to improve the prognosis of traumatized teeth. Emphasis
is being given to those techniques that restore biological width.
With the materials available today, when paired with a suitable
technique, predictable esthetics can be achieved. While treating
children and adolescents, esthetics is their primary concern. Thus,
the fragment reattachment is an excellent procedure to obtain
maximal function and esthetics without sacrificing more tooth
structure.

10.

C l i n i c a l  S i g n i f i c a n c e

11.

The technique described here offers substantial benefits for both
the operator and the patient alike. When the fractured fragment of
the tooth is used, the result is esthetically more appealing. When
there is a fracture which is below the alveolar bone height then
other techniques like orthodontic extrusion or surgical crown
lengthening should be considered.
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