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Abstract

Fractured maxillary anterior are a common occurrence when a person experiences trauma to the face. A patient sought
treatment at a endodontics and prosthodontics practice after experiencing trauma to his maxillary right central incisor that
resulted in a complete horizontal fracture. This case report describes a novel way to restore a fractured anterior tooth with
a highly esthetic outcome that can be completed relatively easily in the clinic or in an austere environment.
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Introduction the crown back onto the tooth was presented and accepted

A patient presented to a prosthodontics clinic with a by the patient.

fractured maxillary central incisor. The soldier’s tooth fractured Crown fractures of anterior teeth are one of the most

while participating in a physical fitness training. The tooth was
asymptomatic and free of caries; however, the patient
required treatment to restore esthetics and protect the tooth
from sensitivity due to exposed dentin. The fracture was
complicated with exposure of the pulp however it could
easily be re-articulated back on to the tooth with clean

margins. A treatment plan to bond the fractured portion of

common reasons patients report to a dental clinic due to
trauma, and account for 20% of dental hard tissue injuries
[1,2]. Maxillary anterior teeth are especially prone to
trauma due to their location in the dental arch and play a
vital role in esthetics and function [3]. When a crown
fractures it can be classified as complicated or

uncomplicated depending on if the pulp is involved [1].
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Uncomplicated fractures occur when only the enamel and
dentin is involved and the pulp is not exposed [4].
Complicated fractures include the involvement of enamel,
dentin, and the pulp [4]. 28-44% of the permanent incisor
fractures are uncomplicated while 11-15% are complicated
[2]. When maxillary anterior teeth are fractured the patient
can experience functional, esthetic, and phonetic
limitations [3].

Immediate treatment of a fractured anterior tooth is ideal
to prevent pulpal or periapical pathologies from
developing. When treatment planning the clinician should
consider a number of things to include: the age of the
patient, extent and position of the fracture, supracrestal
tissue attachment, and other structures such as the alveolar
bone had been damaged [5]. If the fractured segment of
tooth is available, the condition of the segment, occlusion,
and esthetics plays a role in what treatment plan is possible
[5]. The type of fracture affects the extent of treatment
required for the patient. Uncomplicated fractures can be
restored with direct or indirect restorations [6].
Complicated fractures with involve additional treatment
such as root canal treatment and maybe a post and core.6
In the military or austere environments traditional
treatment in a clinic might not be possible and the desired
treatment plan such a resin restoration or crown might not
be possible. Bonding of the fragmented segment back to
the tooth might be a viable and quick option that can

restore the patient’s function, phonetics and provide

satisfactory esthetics [7].

Patient Information, Diagnostic Assessment, And
Intervention

A 22-year-old patient presented to a prosthodontic practice
with an complicated fracture of a maxillary central incisor
(Fig. 1). The patient was transported to the dental clinic after
experiencing trauma to the maxillary anterior teeth during
physical fitness training. #8 displayed a mid-crown complete
horizontal fracture, the pulpal tissue was exposed, no
mobility, and the patient reported a moderate amount of sharp
constant pain (Fig. 2). A pulpal and periapical diagnosis of
symptomatic irreversible pulpitis and normal apical tissue
was made. No other injuries were noted to adjacent teeth or
intraoral and extraoral tissue. The fractured segment was
brought with the patient and after cleaning with sterile saline
it could be easily aligned back on the tooth and the margins
displayed a clean fracture (Figs. 3 and 4). The patient was
esthetically demanding and required a quick and long-term
solution to return back to training as he was a student at Fort
Eisenhower. The patient was scheduled for an overseas
mission shortly after his school ended.

The patient was given the following treatment options:
endodontics treatment and a direct resin composite
restoration to build the tooth back to normal shape and form,
or to bond the fractured tooth segment back on to the tooth to
restore after completion of endodontics therapy. The patient
elected for vital pulp therapy and to rebond the fractured

segment back on to the tooth to restore contours and esthetics.

Figure 1: Initial presentation of patient.
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Figure 2: Close up of fractured maxillary central incisor.

Figure 3: Fractured segment after cleaning with sterile saline.

Figure 4: Re-articulation of fractured segment back on to tooth.

The fractured maxillary central was anesthetized, and vital
pulp therapy was completed with a rubber dam for isolation.
Hemostasis was achieved and NeoMTA was placed over the
exposed pulpal tissue. Vitrebond was then placed over the
MTA. The fractured segment and the tooth were etched with
37% phosphoric acid and rinsed, bonding agent (Clearfill
Primer and Bond) was applied to both segments, air dried, and
light cured (Figs. 5 and 6). Flowable resin composite was
then placed on both segments, the fractured segment was
placed back on the tooth in proper position, and the resin was

light cured (Fig. 7). Excess resin was removed and the area

was polished (Fig. 8). Occlusion was adjusted to have the
maxillary right central incisor in very light occlusion. A post-
operative periapical radiograph was taken and the patient was
able to return to training in a timely manner (Fig. 9). The
patient returned at 1week and 1 month for follow up with
stable tooth and pulpal/ periapical sensibility testing was
normal, an athletic mouthguard was made for the patient and
no further treatment was necessary. The patient was thrilled
to be able to have his tooth back to “normal” and to retain the

esthetics of his natural tooth.
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Figure 5: Etching of tooth after vital pulp therapy was completed.

Figure 6: Etching of tooth fragment In preparation for bonding.

Figure 7: Bonding the fractured segment back onto the tooth using flowable resin.

Figure 8: Finished endodontic treatment and rebounded tooth segment.
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Figure 9: Final post operative radiograph.

Discussion

Dental trauma affects around 5% of the global population
annually, with the prevalence highly variable based on
geographic location [8]. The risk of suffering trauma to the
dentition varies based on age, location, profession, and
culture with an increase in incidence when physical activities
such as sports are participated in [8]. The maxillary centrals
and laterals are the most common teeth to sustain an injury,
and when trauma does occur most of the time a single tooth
is affected [9]. In the military dental trauma incidence is high
due to the nature of training and challenges of working in a
war zone or other austere environments [10]. In a
retrospective study by Becker and Ashkenazi in 2009 the
authors found that the incidence of dental trauma in basic
trainees was 1.1% during 8 months of training [10]. They also
found that the maxillary central incisors were the most
commonly traumatized tooth [10].

The rebonding of the fractured segment of a tooth can provide
efficient treatment that results in a highly esthetic outcome
that is a very conservative treatment option [11]. This
procedure has several advantages to include: re-establishing
function and esthetics, contours, natural translucency, shine,
surface anatomy and texture, and original alignment of the
tooth [12]. The use of the natural tooth segment to restore a
fracture minimizes the problems associated with restorative
materials to include: degradation of the restoration as it ages,
discoloration of the restoration, and the challenges
reproducing natural translucencies, textures, and contours

[11]. Modern dentistry adhesive have allowed dentists

performing this procedure to not only restore esthetics and
function but to also preserve and strengthen the remaining
tooth structure [11]. Rebonding of a fractured tooth segment
can be considered an acceptable treatment plan when the
segment is retrieved following the trauma, the fractured
segment is relatively intact and in good shape, and it adapts
well to the remaining tooth intraorally [13]. In the military
rebonding of a fractured tooth segment not only restores
function and esthetics, the procedure is quick, and requires
very minimal supplies when compared to a direct resin
restoration or an indirect restoration such as a veneer or
crown. Military dentists could perform this procedure in a
timely manner in a clinic or in an austere environment with
nothing more than an etch, a bonding agent, a curing light,

and a flowable resin or resin cement.

Conclusion

This case report demonstrates a relatively easy and quick
technique to restore a complete horizontal fracture of a
anterior tooth to restore function and esthetics in a clinic or
when the provider is in an austere environment with limited
resources. The patient who received this care had esthetics
restored to a high degree of high satisfaction with no post
operative complications allowing the soldier to complete his
schooling and get ready for a deployment overseas.
Rebonding a fractured segment back onto the tooth after
endodontics treatment has proven to be a viable option when
the fractured segment is in good condition, providing this

treatment can restore the tooth close to pre-trauma esthetics
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and restore function and phonetics in a timely manner for the
patient. This technique is easy to perform than a direct
restoration such a resin composite and requires less time and
resources than a indirect restoration such as a crown. In the
military providers can quickly perform this treatment in less
than ideal conditions to include field exercises, war zones,
and humanitarian missions where supplies, time, and options
are limited. Techniques such as the one described in this case
report allow dentists to provide swift, quality care in a clinic
or in an austere environment.
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