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Functional-aesthetic treatment of crown fracture
in anterior teeth with severe crowding
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Abstract

Introduction: Traumatic injuries are usually the result of impacts
whose aggressive strength exceeds the resistance found in bone,
muscle and tooth tissues. With the advent of the etching technique
and considering the improvement of composite resins, simpler
and more conservative alternatives are indicated in the aesthetic
and functional rehabilitation of fractured anterior teeth. Case
report and objective: This study aimed to report the treatment
of a 13 year-old patient that fractured his central incisor due to a
trauma. After clinical and radiographic examination, an oblique
crown fracture with extensive involvement of the incisal angle,
without pulp exposure or injury to the biological space of the left
maxillary central incisor (tooth #21) was observed. Because the
fractured tooth fragment was lost, it was not possible to process a
fragment bonding. Thus, it was proposed to treat the tooth through
direct technique restoration with composite resin. Conclusion: It
can be concluded that the aesthetic and functional rehabilitation
with direct composite resin is a viable option for the conservative
treatment of fractured anterior teeth.



Introduction

Tooth trauma is a frequent emergency situation
at dental offices [19]. The high rates of violence, car
accidents, and greater participation of children in
sports activities have contributed to consider tooth
trauma as an increasing public health problem
[20].

Tooth trauma lesions comprise from a simple
enamel fracture to the total loss of the tooth. Enamel
and dentin fractures without pulp exposure do
not require an emergency treatment because their
prognosis is favorable even for late treatment. Crown
fractures with pulp exposure, intrusive luxation,
concussion, subluxation and primary tooth trauma
are considered injuries of moderate severity and
demand an early treatment [15, 19].

There is a predominance of tooth trauma in
male subjects, especially at school and growing
age, as a consequence of falls, fights, sports or car
accidents, trauma due to objects and child abuse [5,
19]. Children showing anterior open bite, marked
overjet, inappropriate lip coverage in additional to
inappropriate lip sealing are more prone to trauma
than children with normal occlusion [4, 5, 10, 20].
Social-economical factors have not been associated
to more occurrences of tooth trauma lesions [4].

Both the physical and the psychological damage
are present in tooth trauma. The lesions in the
anterior teeth may result in unfavorable effects on
the function and affect the self-steam, the behavior
and the professional success, especially if there is
the loss of the permanent tooth structure [4, 18,
20-22]. Avulsion, root and bone fractures have been
considered as the most serious acute situations and
should also receive an early treatment [18, 19].

Emergency situations involving the head and
neck frequently are dramatic experiences for both
the parents and the children. In several times,
the early treatment is not performed because of
either the lack of knowledge of the parents or by
the fact that the emergency care is provided by
hospitals, medical offices or public health centers.
All these factors together result in the delaying of
the dentist’s evaluation, affecting the treatment
prognosis [4, 19].

This limitation of the knowledge on the proper
procedures regarding to tooth traumas, mainly
avulsions, reinforces the need of education on not
only the initial treatment but also on the preventive
measures [4].

The aim of this study was to report the treatment
of a 13-year-old male patient who suffered a trauma
on the central incisor due to a fall.
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Case report

A male patient was referred to the dentistry
clinic of the University of Ribeirao Preto (short
Unaerp) to restore a fractured anterior tooth.
During the anamnesis, the patient reported that
a fall had caused the tooth fracture. The clinical
and radiographic examinations revealed that the
left maxillary central incisor (tooth #21) showed
an extensive oblique crown fracture involving the
incisal angle (Class 1V), without pulp exposure or
involvement of the biological space; also the tooth
was crowded and labially rotated (figures 1A, 1B,
1C and 1D).

Additionally the patient reported that the trauma
occurred one year ago, and the tooth fragment was
lost. Therefore, it was not possible to perform a
fragment bonding. The treatment proposed was to
restore the tooth through direct composite resin
technique.

At the first appointment, alginate impressions
(Jeltrate, Dentsply, Petrépolis, RJ, Brazil) were
executed to obtain study casts (dental stone, type
IV — Durone IV (Dentsply, Petrépolis, RJ, Brazil),
which were mounted in semi adjustable articulator
to analyze the occlusion, perform the diagnostic
waxing, and construct a silicone palatal guide
(Perfil, Vigodent, Bonsucesso, RJ, Brazil).

At the second appointment, a prophylaxis was
performed and tooth color selected through Vitta
Classical scale, resulting in the shade Al for both
the enamel and dentin.

The patient was submitted to anesthesia and
absolute isolation by adapting a clasp (#212R)
because the tooth was crowded and labially rotated
(figure 2A).

Following, a bevel was constructed with the
aid of a #1190F bur (KG Sorensen, Barueri, SP,
Brazil) at high speed (figure 2B). The silicone
guide was tried on and adapted and the bonding
technique protocol was initiated: enamel etching
for 30 seconds, washing, drying, application and
light-curing of the adhesive system (Adper Single
Bond 2, 3M ESPE, Sumaré, SP, Brazil). Then,
the silicone guide was positioned on the palatal
surface of the tooth and an increment of composite
resin was applied (T neutral shade - Opallis, FGM,
Joinville, SC, Brazil) to restore the palatal enamel,
followed by light-curing for 30 seconds. After the
construction of the palatal surface, a second layer
of resin (DA1 shade - Opallis, FGM, Joinville,
SC, Brazil) was inserted to restore the dentin.
At this stage, the anatomical characteristics were
reproduced. The last layers of composite resin
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(EA1 shade - Opallis, FGM, Joinville, SC, Brazil) were inserted and sculpted with the aid of a brush
for composite resin reproducing the texture of the labial surface.

After the removal of the absolute isolation, the restoration finishing was executed, and the occlusion
was adjusted through finishing burs. At the following appointment, the restoration polishing was
performed through abrasive discs (Sof-Lex Pop-On, 3M ESPE, St. Paul, MN, USA), abrasive rubber
points (Enhance, Dentsply, Petrépolis, RJ, Brazil), felt discs with abrasive paste, and silicon carbonate
brush (Astrobrush, Ivoclar Vivadent, Amherst, NY, USA). A smooth, bright surface was obtained and
an aesthetic, improved, more harmonious outcome was achieved. The treatment met the patient’s
expectation. After 18 months of following-up, the tooth is asymptomatic and the patient is undergoing
orthodontic treatment.

Figure 1 - A) Frontal view of the occlusion. Tooth #21 showing large oblique crown fracture; B) Left lateral view; C)
Maxillary occlusal view; D) Periapical radiograph of the central incisors

Figure 2 - A) Frontal view of the absolute isolation of the operative field ; B) Bevel preparation through #1190F bur
(KG Sorensen) at high speed
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Figure 3 - A) Silicone palatal guide adapted and insertion of composite resin increment; B) Insertion of opaque
composite resin increment for construction of the artificial dentin; C) Frontal view - treatment concluded; D) Final
aspect of the restoration after repolishing, 6-month following-up

Discussion

The restorations in fractured anterior teeth are
aesthetic-functional solutions for the consequences
of a tooth trauma. They are also required by the
patients to improve their appearance, providing
greater comfort and psychosocial well-being [6, 13].
In the case report presented here, the construction
of a direct composite resin restoration was the
most viable and efficient treatment choice, mainly
because of the good clinical performance of this
material, which exhibits an easy handling and
large variety of color shades, resulting in an almost
imperceptible restoration [13].

The mechanical resistance of fractured teeth
is compromised, because they show an irreversible
loss of tooth structures. Several direct restorative
systems have been employed, displaying different
performance in enamel and dentin [9].

The treatment of the fractured central incisor
reached results as the maintenance and integrity of
the tooth, as well as the recovering of the patient’s
self-steam, due to the improvement of tooth aesthetic
and consequently of the patient’s emotional state.

Tooth trauma is very common during childhood
and adolescence. The crown fractures exhibited
the highest percentage of all traumatic injuries
in permanent dentition (26% to 76%), followed by
luxations; the most affected area is the crown of the

teeth, mainly the enamel [16, 22]. In either primary
or permanent teeth, the trauma is frequently a severe
aesthetic, functional and psychological problem, and,
it may be considered as an emergency situation,
not only by the tooth problems and their future
consequences, but also by the child and parents’
emotional involvement [1, 12].

Camargo and Guedes-Pinto reported that in
children at 7 to 13 years-old, 59.2% of the 167
tooth fractures found were in enamel and dentin.
The most common type of crown fracture line is
oblique (69.3% of the cases), followed by horizontal
(28.9%) and vertical (1.8%) [12]. In the case presented
here, the patient presented a large oblique crown
fracture without pulp exposure in tooth #21.

Studies have indicated that the incidence of
tooth trauma is higher in males than females,
at 2:1 ratio [4, 5, 10, 20, 22]. In the school and
teenage age range, the traumas occur because of
several accidents, such as falls; strikes; bicycle,
car and sports accidents, among others. Also, the
child and teenager abuse should be emphasized
[12]. Additionally, the highest occurrence of tooth
traumas is verified at home, during school vacations,
when children are freer and play more [12].

The treatment of the patient presenting
tooth trauma basically comprises: controlling
of the parents’ anxiety, brief history in cases of
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emergency care, trauma history, assessment of
general symptoms, fast behavior guidance of the
child, clinical examination, cleaning of the area,
radiographic examination, diagnosis, and treatment
planning; all information should be registered in
the patient’s file [12].

In cases of crown fracture, either the tooth
fragment bonding or the tooth restoration through
composite resin is the most adequate immediate
treatment for this type of trauma. The restoration
of a tooth undergoing a trauma and showing a
crown fracture involving the enamel and dentin is
performed through the restoration by light-cured
composite resin employing the enamel etching and
adhesive systems [1, 6, 8].

The immediate care of the traumatized teeth
and the future of the oral health of the patient
demand not only the emergency treatment, but also
an appropriate long-term following-up. Because of
the multidisciplinary involvement required for the
treatment of these cases, the general dentist is the
most appropriate professional to perform it [15].

Therefore, the dentist must be prepared to
solve the problem from both the therapeutic and
emotional standpoint. Consequently, the dentist
must have control of the situation, showing
knowledge, serenity and security to both the patient
and parents. The professional should establish an
adequate treatment planning, minimizing further
sequelae and providing a higher probability of the
traumatized tooth maintenance until the patient
reaches the adult age [6, 12, 13].

In the case presented here, the aesthetic-
functional treatment of the fractured tooth (#21),
employing the direct composite resin technique,
obtained a good outcome and reestablished the
physical and mainly psychological health of the
patient.

Conclusion

It can be concluded that the aesthetic-functional
rehabilitation with direct composite resin is a viable
option for the conservative treatment of fractured
anterior teeth.
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