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Reattachment of complicated crown fracture and fixation of
the coronal fragment with FRCL as an alternative approach
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Abstract

Background: Because of the physical deformity and the psychological effect on the patient, a
trauma with accompanying fracture of anterior teeth is a disturbing experience for a young
individual which requires immediate attention.

Case: This case report presents a clinical technique of reattachment of coronal fragment of
maxillary right central incisor after trauma using direct fiber resin composite laminate systems.
Fiber resin composite laminate is an alternative to conventional post materials because of its
aesthetic qualities, flexiblity, mechanical properties and the neutral color of the reinforcing
material.

Reattachment treatment method at crown-root fracture cases resulting from trauma gives better
results than prosthetic and surgical operations in terms of periodontal situation, aesthetic and
functional aspects.
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Introduction

Fractured teeth in children and young people are of great significance because of the pain, function
loss, poor aesthetic appearance and psychological problems to which they give rise. *

The most common etiological factors of crown and crown root fractures in the permanent dentition
are injuries caused by fall, contact sports, vehicle accidents, foreign body striking the teeth. These
fractures subsequently lead to aesthetic, functional and phonetic problems.?

Aesthetic and functional rehabilitation is the primary goal of the treatment of crown-root-fractured
tooth. For this purpose, reattachment of the fragment to its original position is a good choice.’

Choosing a treatment approach for a complicated crown fracture depends on the level and position
of tooth fracture line, availability of displaced tooth fragments, type of occlusion, and prognosis.**
Treatment of crown fractures includes the pulp, depending on the scale of the pulp exposure, and
the timing and phasing of the root progress. In crown-root fractures, when the fracture line extends
to beneath the epithelial attachment, the coronal part remains attached to the periodontal membrane
and gingiva. The shape of crown-root fractures in the anterior region is correlated to force direction.
Fractures may be transversal, oblique or horizontal.”

Currently, the preference of dentists has changed from very rigid materials to materials that have a
flexural modulus similar to dentin to create a mechanically homogenous unit. Research for new,
less rigid materials resulted in the marketing of new materials, such as carbon fiber post®,
composipost systems, ceramic posts’, and fiber resin composite laminate (FRCL) systems.

A recently developed bondable reinforcement fiber resin is reported to be an alternative to
conventional post materials because of its aesthetic qualities, flexible, mechanical properties and the
neutral color of the reinforcing material.®®

In recent years, it has been suggested that the best technique for restorative treatment in traumatic
teeth consists of using the original tooth fragment."® This technique is not only successful in
ordinary vital tooth cases, but also in complex fractures including the pulp and periodontium. This
method is known as a reattachment and has greater advantages in terms of appearance and function
compared to composite resin restorations.

This case report presents a clinical technique of reattachment of coronal fragment of maxillary
right central incisor after trauma using direct fiber resin composite laminate systems.

Case Report

The patient, a 10-year-old boy, applied to the Dicle University Faculty of Dentistry Department of
Pediatric Dentistry with a complaint of fractured maxillary right central tooth. As a result of the
anamnesis, the child was revealed to have fallen down from stairs of the school the previous day.
The patient’s medical history was unremarkable.

Although extraoral examinations revealed no pathological findings, an oblique crown-root fracture
involving the pulp at the cervical line was determined in conclusion of both intraoral examinations
and radiographic evaluations (Figures 1, 2). Moreover, the fractured fragment was quite mobile and
it was only hung by a periodontal attachment. Therefore, a detailed explanation about the treatment
plan was given to the patient then the coronal fragment was separated from the root as soon as
periapical radiography had been taken. The fractured fragment was kept in saline solution to
prevent discoloration and dehydration until the tooth was reattached (Figure 3). It was determined
that the remnant part of the tooth was not mobile. Subsequently, root canal treatment was initiated
under local anaesthesia. Firstly, the length of the root was determined, and root canal was drilled
with the step-back technique using K-type files (Kerr, Romulus, MI, USA). During the
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instrumentation, the root canal was irrigated only with % 2 chlorhexidine gluconate (Drogsan,
Ankara, TURKEY) after each file then dried with paper points. The dual polymerizing resin luting
agent (Panavia F, Kuraray, Osaka, Japan) was mixed according to the manufacturer's
recommendations. Then it was applied to the surface of the remnant part of the tooth and crown
fragment was reattached. Excess cement was removed with a brush and an excavator, and the
restoration was then polymerized for 40 seconds from mesial and distal directions using a
lightcuring unit (Curing Light XL 3000; 3M, St Paul, MN, USA). Oxyguard Il gel (Kuraray, Osaka,
Japan) was applied to reattachment sites for 3 minutes then removed with cotton rolls and water
spray.

Reattached tooth was splinted until intracanal and coronal fixation finished (Figure 4). Later, a
new entrance cavity was opened on the reattached tooth, and 1/3 of the root canal was obturated
with AH Plus (Dentsply De Trey GmbH, Konstanz, Germany) and gutta-percha (Kerr, Romulus,
MI, USA). The FRCL (Construct-KerrLab) with 2 mm width was selected. A periodontal probe was
inserted in the canal space to measure the post space. This measurement was tripled, and the length
of fiber was measured. Two pieces of fiber were then cut with special scissors. The fiber pieces
were then coated with a dual-curing resin (Liner Bond Il V, Kuraray Co., Ltd., Osaka, JAPAN) and
set aside under a light-protective container. The internal surfaces of the root canal and pulp chamber
were treated with the primer of the same system for 30 seconds (Liner Bond Il V, primer A and B
mixture, Kuraray Co., Ltd., Osaka, JAPAN) and dried with a gentle air stream for 15 seconds. One
piece of FRCL, which had been coated with bonding agent, was wrapped and condensed as tightly
as possible into the canal space with an endodontic plugger. The other piece was then condensed
into the canal space perpendicular to the first place (Figure 5). The excess resin was removed, and
the free ends of the fiber were twisted and condensed into the root canal. The entire FRCL was
cured for 20 seconds (Curing Light XL 3000; 3M, St Paul, MN, USA).

Finally splint was removed after having filled the cavity entrance with light-cured composite resin
material. The fracture line labially was then masked using composite resin (EsthetX, Dentsply). The
tooth was polished with polishing discs (Figure 6). Occlusion was checked and post operative
instructions to the patient were given to deter from loading the anterior teeth. The patient was
advised to use a mouth-wash to promote the healing of the gingival tissues. Moreover, the patient
was given appropriate advice and invited to attend periodic check-ups. Both intraoral examinations
and control radiographies which applied 30 months later revealed no symptoms or extension in the
fracture line (Figures 7,8).

Discussion

Reconstruction of crown fractures has developed through the years. Elaboration in the field of
adhesive dentistry gives opportunity to the clinicians to have minimal invasive approach and
achieve aesthetic and functional restoration of the fractured tooth.°

The use of natural tooth substance clearly eliminated problems of differential wear of restorative
material, unmatched shades and difficulty of contour and texture reproduction associated with other
restorative techniques.*"*®

Previously, posts were cast in a precious alloy, or prefabricated posts made of stainless steel,
titanium were used. The construction of post core castings is relatively more time consuming and
demands extra clinic and laboratory time.14 Prefabricated posts allow fast, cheap and easy
techniques15, but they do not take into account the individual shape of the root canal and their
adaptation is not always ideal .*®

Since 1978, the technique has been modified to avoid the use of pins and posts, replacing them
with the use of acid-etch and enamel-bonding techniques.11 It is a conservative restoration which
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does not preclude the use of other types of restorations later on should it fail.17 Moreover, it is well
known that resin restorations are cytotoxic materials.™®

The aesthetics that can be achieved by tooth fragment reattachment are far more superior to those
achieved by any other type of restoration. This is mainly because the fragment is the same colour as
the rest of the tooth and the incisal edge translucency is maintained, as are the original tooth
contours. The occlusal contacts are preserved and the wear pattern is the same as for the other teeth.
The reattachment of the fragments may be necessary to reduce the area where the resin is exposed
to the periodontal tissue. Therefore, regeneration of periodontal ligament might be expected because
of little resin overflow and small cement space.'® Reattachment of the fragments in oblique
fractures is a proper treatment alternative for obtaining healthy periodontal attachment and
preventing periodontal pocket formation. However, bond strengths of the luting materials must be
improved for long time retention of the fractured segments.?

Resin based restorative materials are frequently used in restoration of the fractured teeth. Because
of the poor mechanical resistance of these materials, different approaches have been developed to
strengthen resistance of composite resin, such as fiber posts. Tooth-colored fiber posts were
introduced in the 1990’s and has several advantages, such as esthetics, bond to tooth structure, have
a modzullus of elasticity similar to that of dentin, but still require dentin preparation to fit into the
canal.

The increasing popularity and widespread use of fiber-reinforced posts is changing the restorative
procedures for endodontically treated teeth. Retention of posts in the root canal is primarily sought
through the use of a luting agent. Zinc phosphate cement has been the luting agent of choice for
many years. The progress within adhesive dentistry and the advent of ceramic and fiber-reinforced
resin composite posts have prompted questions of the usefulness of resin cement for the luting of
posts. After appropriate pretreatment of the respective surfaces, resin cements provide retention not
only by mechanical interlocking but also by micromechanical and chemical adhesion. In vitro
studies have found improved retention, less and more favorable stress formation, and improved
fracture resistance with resin cements than with zinc phosphate cement.?>*® Considering that only
adhesive luting systems are recommended for cementation of fiber reinforced posts.?*

The new generation of post systems is designed to be biocompatible, corrasion resistant, able to
bond to tooth structure, aesthetic, and allow retrievability when the post and core system fails.®®
The post core system includes components of different rigidity. Because the more rigid component
is able to resist forces without distortion, stress is expected to be transferred to the less rigid
substrate. In spite of the low values achieved for all these fiber-reinforced composite posts when
compared to other metal or ceramic post %, their performance should be considered as favorable
because non of the aesthetic post failures resulted in root fracture.

The provision of a prosthetic restoration for a young patient is delayed, and this is favourable
because the earlier the restorative cycle is instituted, the greater the number of times this restoration
will be replaced throughout the years.'’

This technique employed in our patient has advantages over composite resin restorations. It gives
better results in terms of natural appearance, a smooth surface and brightness than do composite
resins. Better function was obtained due to the incisal edge having same level of abrasion. In
addition, this method is faster, is easy to perform and does not restrict other treatments. Moreover,
reattachment of the fractured fragment to the remaining root by using dual-curing resin cement and
fixation of the coronal fragment with FRCL could provide satisfactory aesthetics, reliable strength,
durability and improved function.
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Conclusion

This presentation describes a conservative and aesthetic approach and reattachment technique that
incorporates fixation of the coronal fragment with FRCL. The final result is a aesthetic,
morphologic and conservative restoration that requires little time to complete.

Clinical studies of fiber-reinforced restorations have shown a relatively high success rate over a
short evaluation period. Therefore, the use of these new generation post system is promising;
however, controlled clinical studies showing their performance in a long-term situation are required.
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FIGURE LEGENDS

Figure 1. Periapical radiography after injury.

Figure 2. Intraoral view showing the maxillary right central incisor after the removal of its crown portion.
Figure 3. The view of fractured tooth fragment.

Figure 4. Intraoral view of reattached and splinted tooth.

Figure 5. The view after fiber resin composite laminate placed.

Figure 6. Clinical view of the tooth after reattachment.

Figure 7. Final periapical radiography taken 30 months post-treatment.

Figure 8. Clinical view after 30 months, showing good aesthetics, retention and healty gingiva.

Figure 1. Periapical radiography after injury.
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Figure 2. Intraoral view showing the maxillary right central incisor after the removal of its crown portion.

Figure 3. The view of fractured tooth fragment.
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Figure 4. Intraoral view of reattached and splinted tooth.
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Figure 5. The view after fiber resin composite laminate placed.

Figure 6. Clinical view of the tooth after reattachment.
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Figure 7. Final periapical radiography taken 30 months post-treatment.
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Figure 8. Clinical view after 30 months, showing good aesthetics, retention and healty gingiva.
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