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Abstract
This case report presents the treatment a 15-year-old child referred to our dental department 24 h following a dental trauma
during sports activities resulting in a coronal fracture of tooth #11. After clinical and radiographic examination, a crown fracture
with pulp exposure was noticed. The operating field was isolated with a rubber dam to ensure moisture control and an endodontic treatment was performed. In the second visit, the root canal filling material was partially removed while maintaining 5
mm in the apical third. A dual resin was injected into the canal from the apical to the coronal third. The fiber post was placed
into the root. Then, the fractured fragment was placed on the root with the fiber post passing through the access cavity into the
crown. In the third visit (one month later), a 3mm-deep preparation was performed in the buccal surface using a round diamond bur. Following color matching, a fluid composite was applied on the buccal preparation and it was light-cured. This was
followed by finishing and polishing.
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Introduction
Crown fractures are commonly caused by injuries such as
sports activities, aggression, and road traffic accidents.
They can be simple or complicated enamel-dentin fractures. Over time, numerous techniques and materials
have evolved for the reconstruction of fractured teeth,
including resin, steel, ceramic crowns, and resin composite restorations with and without post. Selection of the
restorative technique is not a simple decision and it represents a great clinical challenge. The patient’s age, the
extension of the crown fracture, the presence of direct

pulp exposure, the stage of radicular development, and
the type of occlusion must be taken into account in order
to choose the best treatment for each patient.[1-4] Other
factors are also crucial in the process of choosing the
right treatment alternative at the moment of the fracture.
Indeed, treatment must be esthetic, simple, and conservative. It should as well have a low cost.
With the advent of adhesive dentistry, the process of
fragment reattachment has become simplified and more
reliable. This technique can be considered as the most
functional, conservative, and esthetic treatment modality for crown fractures.[5,6]
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The crown fracture extension often requires the use
of a post to achieve the retention form and to protect
the bond form twisting forces.[7]
Nowadays, fiber posts can offer resistance, good
esthetic outcomes, a good ability to bonding and
strength, a modulus of elasticity close to that of the dentin, and decreased chances of fracture.[8]
In this article, a case of fragment reattachment with
a glass fiber post is presented and described. The advantages of this treatment modality are also exposed and
compared to resin restoration. Finally, the different settings to ensure a good treatment respecting adhesive
dentistry are discussed.

Case Presentation
A 15-year-old child presented to our dental department
24 h following a dental trauma during sports activities
resulting in a coronal fracture of tooth #11. The fractured fragment was brought by the patient in a dry
paper with an elapsed time of over one hour. After clinical and radiographic examination, a crown fracture
with pulp exposure was noticed (Fig. 1). Once diagnosis
was made, the treatment options were presented to the
patient, including post core and crown, build-up restoration using resin-based composite, and reattachment
of the dental fragment.
Consent of the patient’s mother was obtained following a discussion of the advantages, the drawbacks, the
prognosis, and the cost of every treatment option.
Fragment reattachment was the final decision. The
option of fragment reattachment was considered only
after verifying that the fragment was in good condition
and it fitted well on the fractured tooth.
The operating field was isolated with a rubber dam
to ensure moisture control and an endodontic treatment
was performed.

Figure 1. Preoperative view of the maxillary right central incisor
with a complicated crown fracture

In the second visit, the root canal filling material was
partially removed while maintaining 5 mm in the apical
third. The length of the fiber post was then measured
using a periodontal probe (Fig. 2). Preparation of the
dentin groove in the fragment was carefully carried out
using a round bur corresponding to the length and the
diameter of the fiber post (Fig. 3).
After etching the root canal of the fractured tooth for
15s with 37% orthophosphoric acid gel (Fig. 4a), it was
rinsed, dried, and then filled with adhesive (Fig. 4b). Acid
etching was also applied on the fragment for 15s, and
then it was thoroughly rinsed (Fig. 4c). The fragment was
kept moist and excess water was removed using paper.
Then, the adhesive was applied on the fractured fragment
(Fig. 4d). The glass fiber post was also covered with adhesive resin and it was polymerized (Fig. 4e).
A dual resin was injected into the canal from the apical to the coronal third. The fiber post was placed into
the root. Then, the fractured fragment was placed on
the root with the fiber post passing through the access
cavity into the crown (Fig. 5).

Figure 2. Fiber post placed after removing gutta percha and
preparing the root canal
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fractured fragment, a 3mm-deep preparation was performed in the buccal surface using a round diamond
bur. Hence, the preparation was extended 2mm on both
sides of the fracture line.
Following color matching, a fluid composite was
applied on the buccal preparation and it was light-cured.
This was followed by finishing and polishing (Fig. 7).

Discussion

Figure 3. Preparation of dentin groove in the fragment

The fit of the fractured crown piece to the root was
evaluated. Later, excess resin cement was removed and
then light-cured (Fig. 6). Occlusion was carefully
checked to avoid any primary contacts or traumatic
occlusal forces to the restored tooth.
In the third visit (one month later), in order to
improve the transition line between the crown and the
a

b

d

e

When the fragment is available at the site of the accident, the first treatment choice of coronal fractures is
immediate fragment reattachment. This technique has
become more and more appealing thanks to the presence of new dentin bonding agents. Yet, some clinical
factors should be considered before performing this
procedure;
The crown fracture extension: when the biological
width is involved, it should be reestablished by a periodontal surgery to achieve a clinical-crown prognosis
and to provide tooth reattachment.
Intact fragment with good adaptation: the texture of
the fragment should also be also verified because even a
crack can compromise prognosis.
Keeping the fragment in a suitable storage: Ideally,
the fragment should be placed in a hydrated storage
c

Figure 4. (a) Acid etching of the root canal and the tooth, (b) Application of adhesive in the root canal and the tooth, (c) Acid etching of
fractured fragment, (d) Application of adhesive on fractured fragment, (e) Application of adhesive on the fiber post
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Figure 5. Injection of dual resin in the root canal and in the
fracture line

Figure 6. Postoperative view after reattachment of the fractured
fragment (before rehydration)

Figure 7. Final result after 1 month

(water, saliva, physiologic solution) to avoid discoloration and dehydration. However, many studies have
shown that the use of a dehydrated tooth fragment does
not achieve the desirable esthetic effect. It will therefore
be less than ideal, and the fragment can regain its normal coloration after only two weeks.[1,3,5,9,10]
Compared to resin restoration, fragment reattachment can be considered as the most functional, conservative and esthetic treatment modality for crown fractures of maxillary incisors.[1,2,11] It has various advantages, including psychological ones, treatment rapidity,

reproducing exact morphology and texture, and providing immediate esthetics. It also provides color match to
the remnant crown, preserves incisal translucency and
tooth contours, and delays “prosthetic restoration” for
young patients.[12]
However, Composite-resin build-up presents a major
challenge to clinicians when reestablishing esthetics,
shade, form, dimensions, opacity, and translucency of the
fractured tooth. Frequently, composite restoration presents difficulties in matching color and it shows higher
wear than the enamel structure. Nowadays, with the latest
development in adhesive systems and composite-resin
materials, greater longevity of composite resin build-up
restoration is expected. Failure may be due to several reasons, such as bond failure, marginal failure, discoloration,
composite fracture, and shade instability. Taking the
aforementioned reasons into account and after validation
of the conditions cited above, we opted for fragment reattachment in the present case.[5]
For our patient, to ensure good retention and to protect the fragment and bond from the twisting forces,
using a post was necessary. Therefore, the integrity in
the final endodontic restorative continuum was close to
the one in the original healthy tooth.[13]
The choice of using a fiber post can be justified by its
ability to offer high resistance, good esthetic outcomes,
good ability to bond, and its ability to provide a modulus of elasticity near to that of the dentin and reduced
chances of fracture. Moreover, fiber posts help to distribute stress to the remaining radicular dentin.[14-16]
In the light of many published studies, it has become
evident that the restoration strength of fractured teeth
depends on the preparation technique and the material
used to bond the fractured fragment.[17]
Canal preparation is a very important step in order
to receive the fiber post. In fact, if the post is shorter
than the coronal height of the clinical crown, prognosis
is considered unfavorable because stress is distributed
over a smaller surface area.[8] As the length of the post
increases, retention increases simultaneously.[18] Most
endodontic literature recommends maintaining a 5
mm-apical seal, while 3 mm is considered the absolute
minimum.
To increase retention of the reattached fragment,
preparation methods, including enamel leveling of the
fragment and the remaining crown, internal dentin
groove, external chamfer, and the over-contour technique have been described. All of these methods have
their advantages and disadvantages.[1,19-21]
In simple reattachment, fragments are restored without an additional preparation. The fragments are reat-
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tached using bonding agents only. The internal groove
technique consists in preparing a groove within the
fragment and the remaining tooth before reattachment.
The over-contour technique consists in performing
a 0.3 mm-deep preparation in the buccal fracture line
using a round diamond bur. Then, the preparation is
extended 2.5mm coronally and apically. To restore the
buccal preparation, resin composite is used, and it is followed by light curing, finishing, and polishing. In this
case, we opted for this technique to minimize the loss of
dentin substance. As the place of the fiber was already
prepared, an additional preparation can weaken the
tooth.
Studies have shown that the highest fracture strength
recovery is obtained with the internal dentin groove
technique, followed by the over-contour and the simple
reattachment techniques.[5,22,23] In the simple reattachment groups, the fracture strength recovery values
are significantly increased by the use of resin composite
compared to using bonding agents only.
In terms of retention, the clinical outcome of tooth
fragment reattachment still depends on the enamel
bonding.[24] In those cases, adhesive systems that use
phosphoric acid as a separate conditioner still represent
the golden standard despite the advantages of the selfetching system.[5]
Many studies have discouraged the use of self-etching adhesives on intact enamel because of greater microleakage, lower bond strength, and shallow etching patterns that prevent good penetration of the bonding resin.
Therefore, to avoid these problems, an additional
preceding etching step of the enamel with phosphoric
acid, especially in case of non-instrumented enamel, is
recommended to increase the bond strength.[5,8,25]
The fracture line must be far from the occlusal contact. In fact, the twisting forces can affect retention and
destabilize the fragment. Thus, when contact with the
antagonist tooth is located in the fracture line, we can
often edit the lingual surface of the crown or in some
cases reduce the mandibular incisor.[26]
Finally, to ensure the restoration longevity, the fiber
length in the root must be superior to that in the crown.
The part exceeding the root should therefore be totally
exploited to penetrate the fragment while keeping it
away from occlusal stress.[12]

reattachment. Fragment reattachment with fiber post
proved to be a successful technique in the immediate
restoration of function and esthetics in the present case.
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