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ABSTRACT

Background: A cracked tooth may be challenging for dentists because it may present with varied intensities,
may be asymptomatic, and may still not be clinically visible. The transilumination method can facilitate diagnosis
and ensure appropriate treatment in such cases. The aim of the present article was to report a clinical case of
an anterior cracked tooth with a nonesthetic class IV restoration.

Clinical considerations: A 22-year-old male patient with chief complaint of esthetics of upper front tooth
reported a history of dental trauma. Transilumination with a dental curing light unit was used to examine the
region. The tooth 11 was diagnosed with several cracks and a nonesthetic class IV restoration. For repair, the
universal adhesive system Scotchbond Universal was applied without previous acid etching, followed by the
application of Filtek Z350 of color type B2 (for body) above the old restoration, taking care to slightly overlap
the fracture line with the composite and to not extend the composite until the incisal margin. Subsequently, a
thin layer of Filtek Z350 of color type B2 (for enamel) was applied over the bevel until the incisal margin, and the
tooth shape was carved.

Conclusion: This case report demonstrates simplified diagnosis of an anterior cracked tooth with
transilumination; following repair, the esthetic quality of the restoration was considered satisfactory and
approved by the patient.

INTRODUCTION

A cracked tooth may be described as a tooth with crack lines of varying intensities
[1]. Several terms and classifications have been proposed to explain different conditions
of cracked teeth [2,3]. The American Association of Endodontists (AAE) [4] divides
cracks into 5 types: craze lines, fractured cusp, cracked tooth, split tooth, and vertical
root fracture. Owing to this variety of intensity, diagnosing a tooth crack as well as
determining the appropriate treatment can be extremely challenging [5,6]. In certain
cases, the cracks cannot be easily visualized, and the symptoms can vary depending on
the direction and rate of progression of the cracks [5,6].

Cracks in natural teeth must be considered as a clinical concern because it presents
at a reported frequency of 4%-5% in every 100 adults, with molars representing over
75% of cases [7]. The causative factors of a tooth crack may vary, but masticatory
function is the most common factor related to vertical tooth fracture in posterior teeth
[8]. In addition, trauma may be a factor to be considered, primarily in anterior teeth.
Besides, cracked teeth may cause sharp pain upon biting, present unexplained cold
sensitivity, pain on release of pressure, or deep-probing depths associated with the
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crack [8-10]. Nevertheless, crack lines occurring at an early stage may not be visible
and may also not present any pain or reaction to cold and hot stimuli [11,12].

Therefore, biomechanical and periodontal prognoses as well as treatment
requirements of a cracked tooth depend on what aspects of the tooth are intersected
by the existing partial fracture of the stress plane [13]. Thus, several techniques are
available for management of cracked teeth, ranging from continuous monitoring, direct
restoration, and the replacement of fractured teeth by dental implants and ceramic
crowns [14]. The present study aimed to report a clinical case of an anterior cracked
tooth that presented in a nonesthetic class IV restoration.

CASE REPORT

This study is reported according to The CARE guidelines [15]. A 22-year-old
Caucasian male reported to the clinic at the Faculty of Dentistry with chief complaints
regarding esthetics.

Diagnosis and etiology

The patient had reported trauma in the same region 10 years back, being hit by a
stone thrown while playing: one tooth was lost, whereas the other had fractured. The
patient’s past medical history did not reveal any significant finding. He was otherwise
systemically healthy and was not on any medications. Moreover, he had no history of
smoking and alcohol or any other deleterious habits.

On examination, there was a dental implant with a ceramic crown on the left
maxillary lateral incisor (21) and amalgam restorations on the right maxillary first
molar (16) (occlusal and lingual), left maxillary first molar (26) (occlusal and lingual),
and left mandibular first molar (36) (buccal). A class IV composite resin restoration
involving both incisal corners present on the right maxillary central incisor (11) was
the tooth with the primary complaint (Figure 1).

Initially, pulp vitality tests revealed that the central incisor (11) was vital
Radiographsrecorded as part of the examination included the anterior maxillary region
that showed no signs of periapical pathologies (Figure 2). Subsequently, dental curing
light (Radii Cal; SDI, Bayswater, Victoria Australia) was used as a transilluminator,
being placed on the lingual surface of 11 to evaluate the presence of cracks; this
allowed visualization of horizontal cracks in the tooth (Figure 3). Hard and soft tissue
examination revealed no underlying hard or soft tissue pathologies.

Following examination and diagnosis, because the lingual portion of the restoration
was appropriately adapted, the selected treatment plan was to remove the buccal

Figure 1: Examination of patient: (A) Frontal view showing a ceramic crown on the left maxillary lateral incisor (21)
and a class IV composite resin restoration on the right maxillary central incisor (11) that was the chief complaint of
patient; (B) amalgam restorations on the right maxillary first molar (16) (occlusal and lingual) and the left maxillary
first molar (26) (occlusal and lingual); (C) amalgam restoration on the left mandibular first molar (36) (buccal).
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Figure 2: Radiographical examination with no signs of periapical pathologies: (A) maxillary anterior periapical
radiograph and (B) maxillary anterior view with Clark’s positioning.

Figure 3: Transilumination with the dental curing light unit (Radii Cal; SDI, Bayswater, Victoria Australia) placed
on the lingual surface of right maxillary central incisor (11), which allowed visualization of horizontal cracks in the
tooth.

portion of the esthetic restoration, followed by repair of the vestibular surface with a
composite resin.

Treatment objectives

Moreover, the patient’s chief complaint was with regard to the esthetic restoration.
Mimicking the natural characteristics of teeth can be challenging, and achieving good
esthetics is usually the main purpose of restorative dental treatments [16]. The final
quality of the restoration may depend on various factors, including appropriate
selection of materials and shades [16-18]. Besides, the placement of an enamel bevel
may be a good choice to improve esthetics, and previous studies have shown that
this can result in better adhesion [19], better esthetics [20], and reduced marginal
microleakage [21,22]. Although a recent meta-analysis demonstrated that enamel
beveling does not improve retention rate or avoid marginal discoloration of cervical
composite restorations [23], we prepared an enamel bevel in order to hide the
transition between the tooth and the restorative material [20,24].

Treatment objectives

In order to achieve better esthetics, a combination of different color shades of
distinct opacity was used to mimic the natural appearance of teeth. In addition, the
restoration was repaired to simplify the procedure, maintaining the lingual surface of
the old composite, thus ensuring appropriate adaptation. Among advantages of repair,
simpler restorations may be time saving and may enhance moisture control [25,26].
Moreover, the repair of composites have been reported to provide favorable outcomes
in terms of longevity and quality of the restoration [16,18,25-27].
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Treatment options

For repair treatment, the composite resin shade was accurately selected with the
help of a Vita scale (VITA Zahnfabrik, Sackingen, Germany) (Figure 4) and through
direct color selection with the insertion and light curing of small increments of resin on
the tooth enamel. Since the adjacent incisor was a ceramic crown that did not present
a translucent incisal edge, the selected color type for the nanofilled composite Filtek
7350 (3M ESPE, St. Paul, MN, USA) was B2 for body and B2 for enamel (3M ESPE,
St. Paul, MN, USA). The color maps planned to be used are represented in figure 5.
After removal of the buccal portion of previous restoration with a diamond bur (1014,
KG Sorensen, Cotia, Brazil), the surface of the remaining composite was left slightly
roughened with a diamond bur to facilitate adhesion. Subsequently, a 2-mm bevel was
placed in a cavosurface margin by using a flame-shaped diamond bur (Figure 6).

After color selection, isolation was achieved using a rubber dam (Angelus, Londrina,
PR, Brazil) to prevent substrate contamination (Figure 7A). Adjacent teeth (21 and 12)
were protected, and the universal adhesive system Scotchbond Universal (3M ESPE,
St. Paul, MN, USA) was applied and light cured (Radii Cal; SDI, Bayswater, Victoria
Australia) according to the manufacturer’s instructions without previous acid etching
(Figure 7B).

Figure 4: Color of the composite resin selected with the help of the Vita scale (VITA Zahnfabrik, Sackingen,
Germany).

Lateral view Frontal view

Enamcl bevel

Tooth structure

Remanescent composite
|1 Filtek Z350 B2 Body

Filtek Z350 B2 Enamel

Figure 5: Color maps show layers of composite resin planned to be used in the restoration. The frontal view shows
a cutaway portion and the surface layer.

Figure 6: Tooth after removal of the buccal portion of previous restoration with a diamond bur and a 2-mm bevel
placed in the cavosurface margin with a flame-shaped diamond bur.

Published: June 08, 2017



=

The Neuromuscular diseases in Pediatric Dental Office h
§ |

For repair, the nanofilled composite Filtek Z350 (3M ESPE, St. Paul, MN, USA) was
applied using incremental and stratified techniques with 2-mm-thick increments
to reconstruct lost tooth faces. Initially, Filtek Z350 of color type B2 (for body) was
applied over the old existing restoration (Figure 7C), taking care to slightly overlap
the fracture line with the composite and to not extend this composite until the incisal
margin. The composite increments were light cured (Radii Cal; SDI, Bayswater, Victoria
Australia). Then, a thin layer of Filtek Z350 of color type B2 (for enamel) was applied
over the bevel until the incisal margin, the tooth shape was carved, and the composite
was light cured (Figure 7D).

An occlusal test was performed using carbon paper. During the same appointment,
finishing and polishing of the restoration was achieved using multilaminate tips, Soft-
lex discs Pop-on (3M ESPE, St. Paul, MN, USA), and Ultradent silicone cups (Utah, USA).
Moreover, enamel perikymata were reproduced by drawing small transverse ridges
on the tooth surface with the help of a diamond bur (2135FF, KG Sorensen, Cotia,
Brazil). Subsequently, the restorations were polished using a felt disc and diamond
paste (Diamond Flex, FGM, Joinville, Brazil) from the direction of the composite resin
toward the tooth.

TREATMENT RESULTS

The esthetic quality of the restoration was considered satisfactory by the patient.
Figure 8 presents the final aspect of the restoration that was also approved (Figure 9).

Figure 7: Repair procedure: (A) isolation performed with a rubber dam (Angelus, Londrina, PR, Brazil) to prevent
substrate contamination of maxillary anterior teeth (13, 12, 11, 21, 22, and 23); (B) the universal adhesive system
Scotchbond Universal (3M ESPE, St. Paul, MN, USA) was applied and light cured (Radii Cal; SDI, Bayswater, Victoria
Australia); (C) Filtek Z350 of color type B2 (for body) applied above the old restoration and light cured; (D) Filtek
2350 of color type B2 (for enamel) applied over the bevel until the incisal margin. The tooth shape was carved and
the composite resin was light cured.

Figure 8: Final aspect of restoration after finishing and polishing the restoration with multilaminate tips, Soft-lex
discs Pop-on (3M ESPE, St. Paul, MN, USA), and Ultradent silicone cups (Utah, USA).
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Figure 9: Patient’s smile after restoration. The esthetic quality of the restoration was considered satisfactory and
approved by the patient.

DISCUSSION

Cracked teeth have been a diagnostic challenge owing to the challenge of locating
the crack lines of incomplete fracture [2,28]. Although the most common cracked teeth
are molars [29], anterior teeth may also be affected as the case reported [7,1]. Coronal
fractures of permanent teeth are very common in young individuals, primarily in the
incisal third of the central anterior teeth [30,31]. Our case presented a previously
restored fracture and “craze lines” adjacent to the fracture that were asymptomatic. In
such cases, treatment requires continuous monitoring and restoration [32]. The clinical
symptoms vary according to the position and extent of the cracks, and most clinicians
may not find the presence of a crack if the fracture plane is <18-um wide [11,28].
According to a previous study, most common methods to diagnose a cracked tooth
include naked eyes (48%), transillumination (18%), dye staining (17%), microscopic
examination (9%), and diagnostic surgery (8%) [28]. The transillumination method
can reveal whether or not there is a crack [33,34], and we used this method with a
dental curing light unit owing to its convenience and ease of use.

Regarding the adhesive, we used a universal adhesive with the versatility of being
adaptable to the clinical situation and that can be applied by self-etching or etching and
rinsing [35]. In our case, the universal adhesive was applied using self-etching, which
is easy to use, has a faster application procedure, and is less susceptible to differences
in the operator’s technique compared with the multistep etch-and-rinse adhesives
[35-37]. Moreover, it can reduce the risk of postoperative sensitivity [35,38,39].
However, a recent meta-analysis of in vitro studies showed that prior acid etching of
mild universal adhesives improves the bond strength to enamel but not to dentin [35].
Additional clinical studies are warranted to evaluate the long-term efficacy of such
adhesives.

Furthermore, compared with other composite resins, nanofilled composites have
beenreported to demonstrate the smoothest surfaces after polishing and brushing with
less color change [40,41]. However, a recent review reported that there is no in vitro
evidence to support the selection of nanocomposites over microhybrids based on better
surface smoothness and/or gloss [42]. Regardless of the material used, most failures
in anterior teeth are attributed to esthetic reasons [16]. Various factors influence the
appearance of a restoration: so far, accurate shade matching and successful simulation
of the anatomical shape are the major concerns for obtaining an esthetic restoration
[30]. In addition, the nanocomposite material used and the polishing direction used
are vital factors for obtaining an optimally polished and smooth surface, which, in turn,
contributes to the esthetic results obtained as well as patient satisfaction [43].

A careful diagnosis, appropriate case treatment, and continuous monitoring
are fundamental to que accurate management of cracked teeth. Taken together, the
present case report demonstrated simplified diagnosis of an anterior cracked tooth
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with transilumination, followed by the repair of an esthetic restoration. The esthetic
quality of the restoration was considered satisfactory and approved by the patient.
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