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Dental fractures: types, causes, and treatment
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ABSTRACT

Studies indicate that the management of dental fractures might be challenging because many cases present with minor,
hard-to-discover traumas, requiring extensive evaluation and diagnostic procedures. Accordingly, adequate
management can only be achieved by establishing a proper diagnosis, drawing an adequate treatment plan, and
conducting regular follow-up appointments. We have discussed the different causes, types, and treatments of dental
fractures. The commonest causes include impaction by trauma, whether direct or indirect. Many traumatic events were
reported in the literature, and age and carious lesions are important factors to consider. Many types of dental fractures
were also reported in the literature, including root fractures, crown root fractures, enamel-dentin fractures with and
without pulp exposure or crown fractures, enamel infractions, and fractures. Other types include avulsion, intrusion,
extrusion, lateral luxation, concussion or subluxation, splinting, and alveolar segment fractures. The treatment should
be integrated based on the fracture type, and adequate follow-up should be established to achieve the best predictive
outcomes.
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INTRODUCTION management can only be achieved by establishing a proper
diagnosis, drawing an adequate treatment plan, and
Traumatic dental injuries are common, particularly among conducting regular follow-up appointments.

younger adults and children. Estimates indicate that around

5% of dental fractures are in these age groups.*? Studies
indicate that the management of dental fractures might be
challenging because many cases present with minor, hard-
to-discover traumas, requiring extensive evaluation and
diagnostic procedures.®>  Accordingly, adequate

The front teeth of the upper jaw are the most commonly
reported with traumatic fractures. This might be attributed
to their position in the oral cavity and susceptibility to
different traumatic events. Different causes have been
proposed in the literature for traumatic fractures, including
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physical violence, traffic accidents, and sports activities.*
Different dental fractures can be found based on the extent
and severity of injury and type of trauma. The treatment of
these types is significantly based on the type of these
lesions and the extent of the injury. The present literature
review will discuss the causes and types of dental fractures
and the proper treatment setup based on each type.

METHODS

This literature review is based on an extensive literature
search in Medline, Cochrane, and EMBASE databases on
which was performed 03 December 2021 using the medical
subject headings (MeSH) or a combination of all possible
related terms, according to the database. To avoid missing
poetential studies, a further manual search for papers was
done through Google Scholar, while the reference lists of
the initially included papers. Studies discussing clinical
patterns, causes, and treatment of torus palatinus were
screened for useful information, with no limitations posed
on date, language, age of participants, or publication type.

DISCUSSION
Types

Based on patients' presentation and clinical evaluation,
dental fractures can be classified into various types,
including root fractures, crown root fractures, enamel-
dentin fractures with and without pulp exposure or crown
fractures, enamel infractions, and fractures. Avulsion,
intrusion, extrusion, lateral luxation, concussion or
subluxation, splinting, alveolar segment fractures, and
concomitant fractures (affecting surrounding structures,
including mandible, maxilla, and other facial structures)
are other reported types of dental fractures that were
discussed in the literature. It should be noted that enamel
infractions are usually asymptomatic, and patients often
present with microcracks that can only be discovered by
transillumination.>® On the other hand, enamel fractures
might be associated with and without pulp and dentin
exposure based on the severity of the fracture and
associated crown complications. In another context,
crown-root fractures are apical and might extend to the
pulp and impact the cementoenamel junction. Evidence
indicates that these fractures that an apical extent is usually
difficult to visualize the extent of fracture are usually
below the gingival margin. Moreover, evidence indicates
that the relevant fracture fragments are mobile and can be
detected. Accordingly, patients might suffer from
abnormal sensitivity to pressure and percussion. It is also
recommended to conduct an occlusal X-ray imaging, a
parallel periapical radiograph, and extra two longitudinal
and transverse images.”® A cone-beam computed
tomography (CT) scan might also help detect these lesions
and decide the best treatment option. Finally, evidence
shows that root fractures can be oblique, horizontal, or both
and might impact cementum, pulp, or dentin. Various
clinical findings can be detected on such occasions,
including mobile or displaced crown fragments, tenderness

on percussion, and gingival sulcus-related bleeding. A
permanent or temporal neural injury might also be
associated with these events. Accordingly, pulp tests can
be initially negative, and further evaluation might be
needed. The extension and location of fracture can be
determined by conducting a radiographic examination.®*°
Other radiographic studies are also recommended, similar
to the recommendations with crown fractures. Soft tissue
lesions can also be associated with some cases. A missing
tooth fragment might be the underlying etiology for these
lesions in these cases. Therefore, they should be located
and adequately managed.**?

Causes

Various studies in the literature were published to indicate
the causes of dental fractures. The main cause includes the
application of a direct or indirect impact. The severity and
extent of damage are also determined by many factors,
including surrounding tissue response, shape energy, and
direction of an impacting object.*®> The commonest cause
of traumatic dental fractures is falling, usually reported in
around two-thirds of the cases. Physical violence, motor
vehicle accidents, cycling accidents, and sporting injuries
are other common causes of dental fractures.’>*> Age is an
important factor to be considered when assessing the cause
of dental trauma or fractures. For instance, it has been
shown that dental fractures are more common among
teenagers owing to sports and mong young adults (21-25
years old) owing to violence. Studies also show that the
commonest cause of dental trauma is falls and collisions
during primary dentition.*® It should also be noted that
many predisposing factors have been reported in the
literature that might facilitate the cause and occurrence of
dental trauma and fractures. For instance, the presence of
caries can remarkably cause fractures even with minor
traumas. Traumatic injuries to the upper incisors are also
common among patients with lip incompetence or
increased overjet.’ Other predisposing factors were
adequately discussed elsewhere in the literature. 1”18

Treatment

Amid starting the specific dental treatment, it has been
suggested that the application of cold packs to the site of
injury might decrease the intensity of soft tissue swelling
and pain. However, many cases with traumatic dental
injuries are associated with the development of soft tissue
injuries leading to lacerations, hematoma, and pain, which
might further complicate these cases. The treatment of
traumatic dental injuries differs based on the type of injury,
and we will discuss them in this pattern. For instance,
repositioning the crown fragments should be the first
treatment approach for cases with root fractures.’2?® A
radiological assessment is essential to ensure adequate
repositioning. Besides, it has been reported that root canal
treatment is not recommended during the emergency
setting. Crown fragments should not also be removed in
cases when the cervical fractures can heal. Using passive
and flexible splints is also applicable in stabilizing mobile
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segments, which should be done for four weeks in apical
and mid-third fractures and four months in cervical
fractures. Adequate follow-up should then be conducted at
4 and 6-8 weeks, 6, and 12 months, and annually for >5
years.*?

Studies show that most cases with enamel infarction do not
usually require any dental treatment. However, it should be
noted that when there are extensive cracks, sealing and
etching with bonding resin are recommended to intervene
against the development of discoloration and secondary
bacterial infections. On the other hand, treatment is
different for enamel fractures and enamel-dentin fractures
with uncomplicated crown fractures. For enamel fractures,
various steps are encouraged to restore the tooth's
continuity and normal functions. %3

These include smoothing the edges of the tooth based on
the extension of lesions and the availability of fragments.
It might also be applied to tooth fragment reattachment and
restoration with resin composite. Moreover, it has been
recommended to conduct follow-up studies, including
radiological and clinical evaluation of the treated teeth,
after two months from conducting the treatment followed
by another setting after one year. Such practice is
recommended to assess the efficacy of treatment
(restoration state) and the presence of secondary
complications, including the development of an immature
tooth (due to lack of root development), apical
periodontitis, and pulp necrosis.

On the other hand, the management of uncomplicated
enamel-dentin fractures is remarkably different. It has been
recommended that a bonding agent and glass ionomer or
composite resin be used to protect the exposed dentin.
Evidence also indicates that some cases might present with
dentin exposure in the proximal pulp, which might be
observed as pink in color. However, no bleeding is usually
associated. Managing these cases can be adequately done
using a lining material (as calcium hydroxide), which
might then be covered by another material (including glass
ionomer).'* Fragment reattachment should also be
considered when the conditions are suitable. However, it
should be noted that this segment should be soaked in a
saline solution or water for 20 minutes before conducting
the procedure to maintain adequate tissue hydration.
Besides, other procedures can also be conducted in such
settings. These include ceramic restoration, wax-up,
composite resin restoration, and direct resin composite
restoration.

The treatment of enamel-dentin fractures with complicated
crown fractures or pulp exposure differs. Evidence
indicates that these events should be managed by restoring
the tooth structure and managing the exposed pulp. In
general, it has been recommended that a conservative
approach manage these cases because when a pulp-capping
material is usually used, evidence indicates the potential of
the affected tooth to develop a dentinal ridge following
pulp exposure. Accordingly, it has been questionable

whether to conduct partial pulpotomy or pulp capping.
Many factors can answer this question. For instance, it has
been reported that it is significantly dependant on the
presence of simultaneous luxation injuries, stage of root
development, tooth age, the state of pulp amid the injury,
and the severity and time of exposure. Authors also
indicate that a short exposure period is the only indication
for pulp capping. This is because longer durations might
be associated with an increased risk of irreversible
inflammatory reactions and bacterial invasion.?’ Besides,
it has been shown that clinicians should not measure a
diameter >1.5 mm for the exposed area. Finally, the
process of pulp healing might be associated with various
factors, which might also indicate the adequacy of pulp
capping. These include younger teeth, the absence of
associated luxation injuries, the presence of immature teeth
with open apices, and healthy pulp status amid the
trauma. 2

When pulp capping has been contraindicated, evidence
shows that the treatment of choice is partial pulpotomy,
which should be done for young teeth with open apices.
These events are usually encountered in cases of an
extensive diameter of exposure and prolonged duration
since the trauma occurred. A previous study reported that
pulp amputation should be conducted to the extent where
the tissue is believed to be healthy (i.e. 2 mm below the
exposed area).?

Conducting partial pulpotomy is recommended in these
cases because it enhances the tooth's vitality for long-term
periods. Therefore, it can be considered a suitable long-
term  treatment alternative when  capping s
contraindicated. Finally, root canal treatment is
recommended in these settings and adequate restoration. It
should also be noted that a clinical decision is necessary
based on these cases' clinical and radiological evaluation.
For instance, clinicians should be able to decide whether
ceramic restoration, fragment reattachment, or indirect or
freehand resin composite restoration is suitable.
Radiological and clinical follow-up settings should be
conducted after adequately managing these cases at 6-8
weeks, 3, 6, and 12 months.

The first step in managing crown root fractures is removing
tooth fragments to assess pulp involvement and fracture
extent better. This is usually done to adequately expose the
fracture margins and allow for moist and bleeding control,
enabling attending clinicians to control plaque formation
in the affected patients adequately. After the fragment has
been retrieved, a composite resin or glass ionomer can be
furtherly used to cover the remaining dentin tissues when
the pulp is not exposed.

However, it should be noted that it has been recommended
that whenever the fracture is apical to the cementoenamel
junction, this treatment should only be considered
conservative.?®
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Evidence also indicates the suitability of other various
treatment  modalities. These include extraction,
autotransplantation, intentional replantation with and
without root rotation, vital root submergence, forced
surgical extrusion, orthodontic extrusion with and without
gingivoplasty, and osteotomy or gingivectomy. Regular
check-ups should also be conducted by radiological and
clinical evaluation every 1 and 6-8 weeks, 3, 6, and 12
months, and annually for >5 years.!!1?

CONCLUSION

The commonest causes include impaction by trauma,
whether direct or indirect. Many traumatic events were
reported in the literature, and age and carious lesions are
important factors to consider. Many types of dental
fractures were also reported in the literature, including root
fractures, crown root fractures, enamel-dentin fractures
with and without pulp exposure or crown fractures, enamel
infractions, and fractures. Other types include avulsion,
intrusion, extrusion, lateral luxation, concussion or
subluxation, splinting, and alveolar segment fractures. The
treatment should be integrated based on the fracture type,
and adequate follow-up should be established to achieve
the best predictive outcomes.
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