Review of Contemporary Philosophy
ISSN: 1841-5261, e-ISSN: 2471-089X

Vol 22 (1), 2023
Pp 5966 - 5974

Tooth Fracture: An Updated Overview of Causes, Diagnosis,
and Dental Mangement

1. Moataz Ibrahim Karbouji,2- Maha Wasel Alnasser,3- Meshari Mutiq Alshahrani,*-

Nouf Ibrahim Ahmed Thalimi,>-Laila Hassan Abdullah Alsalman,®-Naif Awad Allah

Alsaadi,’-Amal Ahmad Bkur Falatah,8- Noor Barakah Flaihe Alshmmry,>* Ahmed M
Almghamsi,1°- Hussain Yousef Alshaqaqiq,11- Afnan Mohammad Alzahrani

L Ksa, Ministry Of Health, King Fahad Hospital, Medina
2. Ksa, Ministry Of Health, Remah General Hospital
3. Ksa, Ministry Of Health
4 Ksa, Ministry Of Health, Sabya General Hospital
5. Ksa, Ministry Of Health, Muzahmiyah General Hospital
6. Ksa, Ministry Of Health, Uhud Hospital
7. Ksa, Ministry Of Health, King Fahad Hospital
8. Ksa, Ministry Of Health, Al-Seih Primary Dental Assistant
9% Ksa, Ministry Of Health
10.  Ksa, Ministry Of Health, Omran Phc
1. Ksa, Ministry Of Health

Abstract:

Background: Tooth fractures, particularly among children and young adults, are common occurrences,
representing 5% of all traumatic dental injuries. These fractures often involve the anterior teeth of the
upper jaw due to their prominent positioning. The causes range from sports activities to accidents and
physical violence, with the severity varying from minor chips to complete avulsion. Accurate diagnosis and
tailored treatment are crucial to ensure both functional and aesthetic restoration.

Aim: The article aims to provide an updated overview of the causes, diagnostic methods, and dental
management strategies for tooth fractures, offering insight into best practices for care.

Methods: A comprehensive review of the causes, classification, and treatment options for tooth fractures
was conducted, focusing on diagnostic techniques such as radiographic imaging and clinical evaluations.
The management strategies discussed include a range of interventions from simple bonding to complex
surgical procedures, depending on the fracture's nature.

Results: The review found that falls are the leading cause of dental trauma, accounting for 65% of cases,
with sports injuries being prominent in adolescents. Radiographic imaging, including periapical and cone-
beam CT scans, was emphasized as essential for accurate diagnosis. Treatment strategies were shown to
vary depending on the fracture type, with enamel fractures often requiring minimal intervention, while
complicated fractures necessitated pulp capping or partial pulpotomy.

Conclusion: Early diagnosis and appropriate intervention are critical to prevent further complications and
improve outcomes for patients with tooth fractures. Tailoring treatment plans to the type of fracture and
patient age ensures the best possible recovery.
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Introduction:

Tooth fractures are a common occurrence, especially among children and young adults,
representing 5% of all traumatic dental injuries. Managing tooth fractures necessitates accurate diagnosis,
well-structured treatment plans, and ongoing follow-up care [1]. The fractures typically affect the anterior
teeth in the upper jaw due to their prominent position in the oral cavity. Various factors contribute to these
injuries, including sports activities, traffic accidents, and physical violence [2]. The nature of the fracture
can vary depending on the impact intensity, ranging from minor chips to partial or complete dislocation of
the tooth, or even complete avulsion from the oral cavity. Inmediate intervention is essential to restore
both the functional and cosmetic aspects of the tooth. The goal of treatment is not only to preserve the
tooth's integrity but also to address the aesthetic concerns that often accompany such injuries. Timely and
appropriate management can help minimize complications and improve outcomes, ensuring that both the
functional capacity and appearance of the affected tooth are maintained. Given the range of possible injury
types, the treatment approach must be tailored to the specific nature of the fracture. This may involve a
variety of procedures, including tooth reimplantation, bonding, or crowns, depending on the extent of
damage and the patient’s age. The role of the dental care provider in the diagnosis and timely management
of these injuries is critical in ensuring the best possible outcomes for affected individuals.

Etiology

Traumatic dental injuries arise from both direct and indirect forces impacting the teeth. The extent
of the damage depends on various factors, including the energy, direction, and shape of the object causing
the impact, as well as the response of the surrounding tissues [3]. Among the most frequent causes of dental
trauma are falls, which account for up to 65% of all cases. Other common etiologies include sports-related
injuries, cycling accidents, motor vehicle crashes, and physical violence [3][4][5]. The occurrence of dental
trauma linked to sports and violence tends to vary with age. Sports injuries are most prevalent in
adolescents, while violence-related trauma is more commonly observed in individuals aged 21 to 25 years
[3]- In contrast, dental injuries in primary teeth are primarily caused by falls and collisions [3]. Notably, the
presence of dental caries serves as a predisposing factor for tooth fractures, making even minor trauma
capable of resulting in injury. Children with increased overjet or lip incompetence are at greater risk of
sustaining dental trauma, particularly in the upper incisors [6]. The anatomical positioning of these teeth,
combined with their vulnerability to external forces, makes them more susceptible to injury. Therefore, it
is important to consider both external factors and inherent dental conditions when evaluating the risk of
traumatic dental injuries in individuals.

Epidemiology

Oral traumatic injuries constitute approximately 5% of all bodily injuries across all age groups,
though they represent a higher percentage in children, accounting for around 17% of total injuries [7].
These injuries are more prevalent in males than females. More than 75% of tooth fractures occur in the
upper jaw, with the majority involving the central incisors, followed by the lateral incisors and canines. The
maxillary central and lateral incisors are particularly vulnerable to fractures due to their anatomical
location within the oral cavity, making them more exposed to trauma [3][8]. In terms of the number of
fractured teeth, single tooth fractures are more commonly observed than multiple teeth fractures. When
multiple teeth are affected, the trauma is often linked to specific high-energy events such as sports injuries,
traffic accidents, or physical violence [3]. The incidence of dental trauma is higher in permanent dentition
compared to primary dentition, with fracture rates in deciduous teeth ranging from 9.4% to 41.6%, and in
permanent teeth from 6.1% to 58.6% [9]. These statistics highlight the increased risk of dental injury as
individuals transition from primary to permanent teeth, which are more susceptible to fractures due to
their size and positioning within the mouth. This epidemiological data emphasizes the importance of
preventive measures, particularly for high-risk groups, such as children and young adults.
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Figure 1: Tooth Fracture.

History and Physical

Dental fractures are categorized based on the fractured tissue and pulp involvement, with the
following classifications:

Enamel infractions refer to microcracks within the enamel that do not involve tooth structure loss. These
fractures are typically asymptomatic and can be diagnosed using transillumination, helping to differentiate
them from thermal attack cracks [10]. On clinical examination, these teeth respond normally to pulp vitality
tests, show no mobility, and exhibit no periapical tissue involvement, meaning no sensitivity to percussion.
Radiographs typically show no abnormal findings [11].

Enamel fractures (uncomplicated crown fractures) involve only the enamel, without exposing the dentin
or pulp. These fractures are most commonly seen at the proximal angle or the incisal edge of anterior teeth
[10]. Clinical examination typically reveals a normal response to pulp sensibility tests, with no mobility of
the tooth. Radiographs will reveal the extent of enamel loss [11].

Enamel-dentin fractures (uncomplicated crown fractures) present with visible loss of both enamel and
dentin without exposing the pulp. Upon clinical examination, the tooth remains vital with no sensitivity to
percussion and no mobility, indicating that pulp involvement is not present.

Enamel-dentin fractures with pulp exposure (complicated crown fractures) are identified by a missing
crown structure and visible pulp exposure. These fractures often cause the tooth to be sensitive to
temperature, air, and pressure. Pulp testing is generally positive unless a concurrent luxation injury is
present [11][10].

Crown-root fractures extend to or below the cementoenamel junction and may involve the pulp. Diagnosis
is both clinical and radiographic. These fractures can be difficult to assess radiographically, as their apical
extension may not be clearly visible. If the tooth fragment is mobile, patients may report sensitivity to
percussion and pressure, whereas the absence of the fragment leads to symptoms similar to those of crown
fractures, depending on pulp involvement [10]. For radiographic evaluation, a parallel periapical
radiograph is recommended, along with two additional images taken at different angulations (vertical and
horizontal), and an occlusal radiograph. A cone-beam CT scan is also recommended to thoroughly evaluate
the fracture and consider treatment alternatives [11].

Root fractures involve the dentin, pulp, and cementum and may occur in horizontal, oblique, or combined
patterns. Clinical signs include bleeding from the gingival sulcus, tenderness to percussion, and mobile
crown fragments, which may be displaced. Pulp tests might initially be negative due to neural injury, either
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temporary or permanent [11]. Radiographs are crucial to determine the fracture's location and extent. In
addition to the parallel periapical radiographs, additional images with different angulations and an occlusal
radiograph are advised. If further imaging is required, a cone-beam CT scan should be used for a more
detailed analysis [11].

If a tooth fragment is missing in any of these cases, and the patient exhibits soft tissue lesions, additional
radiographs of the lips and cheeks are recommended to locate the missing fragment [11].

Evaluation

When evaluating a dental fracture, it is important for the dentist to determine if radiographic
imaging is necessary and whether exposing the patient to radiation will impact the management plan.
Various X-ray projections and angulations can be employed, and clinical judgment is crucial in selecting the
most appropriate imaging techniques. Parallel periapical radiographs are typically the first imaging choice.
In certain cases, an occlusal radiograph may be useful. Cone-beam CT scans are particularly valuable for
identifying the full extent, location, and orientation of complex fractures, offering more accurate diagnostic
information that improves treatment outcomes in complicated cases [12][1].

Treatment / Management

Tooth fractures often result in soft tissue injuries such as swelling, hematoma, and lacerations. The
application of cold packs to the affected area is beneficial for reducing pain and swelling before initiating
specific dental treatment.

Enamel Infraction

In most cases, enamel infractions do not require treatment. However, in instances of more severe
cracks, the application of etching and sealing with bonding resin is recommended to prevent bacterial
contamination and discoloration [11][13].

Enamel Fracture (Uncomplicated Crown Fracture)

Treatment options for uncomplicated crown fractures include reattaching the tooth fragment,
restoring the area with resin composite, or smoothing the edges of the tooth, depending on the availability
and extent of the fracture. Clinical and radiographic follow-up examinations should be scheduled after two
months, and subsequently annually, to assess the restoration's condition, detect any pulp necrosis, evaluate
for apical periodontitis, and monitor the development of roots in immature teeth [11].

Enamel-Dentin Fracture (Uncomplicated Crown Fracture)

The exposed dentin should be protected using a bonding agent and composite resin or glass
ionomer. In cases where the exposed dentin is near the pulp, calcium hydroxide can be used as a lining
material. The dentin will appear slightly pink, but without bleeding. This should be followed by covering
the area with a material such as glass ionomer. If available, fragment reattachment can be considered, and
the fragment should be hydrated in water or saline for at least 20 minutes prior to reattachment. Other
treatment options include direct composite restoration, wax-up followed by composite restoration, or
ceramic restoration.

Enamel-Dentin Fracture with Pulp Exposure (Complicated Crown Fracture)

The management of complicated crown fractures requires careful consideration of how to treat
pulp exposure and restore the tooth structure. A conservative approach is recommended, as teeth can form
a dentinal bridge after pulp exposure when appropriate pulp-capping materials are used [10]. The decision
to perform pulp capping or partial pulpotomy depends on various factors, including the exposure duration,
the size of the exposure, the condition of the pulp before the injury, the age of the patient, the stage of root
development, and the presence of any concurrent luxation injuries. Pulp capping is typically indicated for
recent exposures, as prolonged exposure increases the risk of bacterial invasion and irreversible
inflammation [14]. The exposure diameter should not exceed 1.5 mm. Teeth with healthy pulp, open apices,
and no associated luxation injuries have a higher likelihood of successful pulp healing, making pulp capping
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a viable option [10][15]. Partial pulpotomy is the preferred treatment for younger teeth with open apices
when pulp capping is not feasible due to an extended exposure time or large diameter. Cvek recommends
amputating the pulp 2 mm below the exposure site, where the tissue is likely to remain healthy [16]. This
procedure offers a temporary but long-term alternative to maintain pulp vitality, though eventual root canal
treatment may be necessary. Restoration options should be selected based on the clinical situation and may
include freehand or indirect composite resin restoration, fragment reattachment if available, or ceramic
restoration. Follow-up visits should include pulp testing and radiographs at six to eight weeks, three
months, six months, and one year [11].

Crown-Root Fractures

The primary goal in managing crown-root fractures is to expose the fracture margins to promote
proper bleeding control and plaque management by the patient. Initially, the fractured tooth fragment
should be removed to assess the extent of the fracture and pulp involvement (with the option to reattach
the fragment later). If the pulp is not exposed, the remaining dentin can be covered with glass ionomer or
composite resin. This conservative approach remains suitable as long as the fracture is confined to just
below the cementoenamel junction [17]. Other treatment options for crown-root fractures include
gingivectomy, osteotomy (if necessary), orthodontic extrusion, forced surgical extrusion, vital root
submergence, intentional replantation with or without root rotation, autotransplantation, or extraction
[10][11]. Follow-up appointments should include clinical and radiographic evaluations at one week, six to
eight weeks, three months, six months, and annually for a minimum of five years [11].

Root Fractures

The management of root fractures involves repositioning the displaced crown fragment and
confirming proper alignment through radiographic examination. Endodontic treatment should not be
performed during the initial emergency visit, as fractures at the cervical level have the potential to heal. The
crown fragment should not be removed at this stage. The mobile segment must be stabilized using a flexible,
passive splint for up to four months in cervical fractures, and for four weeks in mid and apical third
fractures. Regular follow-up evaluations are crucial to monitor the healing process, with appointments at
four weeks, six to eight weeks, four months (for cervical fractures), six months, one year, and annually for
at least five years [11].

Differential Diagnosis

A comprehensive clinical and radiographic assessment is essential for accurately diagnosing tooth
fractures. In primary teeth, it is important to distinguish between a true tooth fracture and physiological
root resorption, as the latter may present similarly in younger children. A differential diagnosis is required
to rule out conditions like luxation injuries, which may present with tenderness or mobility, indicating a
possible root fracture or associated injury. The presence of tenderness could also suggest the occurrence of
a simultaneous luxation injury, where the tooth has been displaced from its socket, or a root fracture.
Additionally, radiographic imaging plays a crucial role in differentiating between different types of
fractures, luxation injuries, and other dental conditions. For example, a crown fracture might appear similar
to a root fracture on X-ray if not properly evaluated, highlighting the importance of thorough diagnostic
procedures to prevent misdiagnosis. Differentiating between various forms of trauma and pathologies
allows for the establishment of an appropriate treatment plan and aids in predicting the healing process
and potential complications. Early detection of fractures and accurate diagnosis are key in preventing
further damage and optimizing outcomes, especially in pediatric patients where the dynamics of tooth
development and eruption can complicate the diagnosis. Thus, dental practitioners must be meticulous in
evaluating the symptoms, utilizing advanced imaging techniques, and considering the full clinical picture to
accurately diagnose tooth fractures and distinguish them from other dental issues [18][11].

Prognosis

The prognosis of a fractured tooth is contingent upon several factors, including the nature of the
injury, the timeliness of treatment, and the quality of the dental care provided. The outcome is largely
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determined by whether the injury affects the pulp, the depth of the fracture, and whether the fracture is
appropriately managed. In general, favorable outcomes are associated with prompt and effective treatment,
particularly when the pulp and periodontal tissues heal normally. Typically, the healing process following a
tooth fracture takes between one to two weeks, although this can vary depending on the severity of the
injury. Minor fractures, such as those involving only the enamel, tend to have a more favorable prognosis,
as they generally heal without complications. These types of fractures are often self-limiting and require
minimal intervention. However, more severe fractures that involve deeper structures, such as the dentin or
pulp, may present greater challenges. If left untreated, deeper fractures are more likely to lead to
complications such as pulp necrosis, which can result in infection, abscess formation, and eventual tooth
loss. In some cases, delayed treatment may exacerbate these issues, reducing the likelihood of successful
restoration. Therefore, early intervention and proper management are crucial for improving the chances of
healing and maintaining the functionality of the affected tooth. A timely, well-executed approach to
treatment significantly enhances the long-term prognosis, especially in terms of preserving the tooth's
vitality and preventing subsequent complications [1].

Complications

Tooth fractures can lead to a range of complications, some of which may significantly affect the
tooth’s function and appearance. Among the most commonly reported complications are pulp necrosis,
crown discoloration, peri-apical abscesses, pulpal obliteration, fistulas, and both internal and external root
resorption. Pulp necrosis remains the most frequent complication associated with tooth fractures,
particularly in cases where the fracture extends into the dentin or pulp. This condition occurs when the
blood supply to the tooth is compromised, leading to tissue death and potential infection. If untreated, pulp
necrosis can result in the development of a peri-apical abscess, which may cause pain, swelling, and the
potential spread of infection. Crown discoloration can also be a notable concern, especially if the fracture
involves the dentin or pulp. This discoloration may affect the aesthetic appearance of the tooth and may
require restorative treatments such as crowns or veneers. Additionally, fractures that extend into the root
structure can lead to both internal and external root resorption, a process where the root structure
deteriorates, weakening the tooth and increasing the risk of tooth loss. Pulpal obliteration, where the pulp
chamber becomes filled with hard tissue, may also occur following severe fractures, often leading to the
tooth becoming non-vital. Early intervention and regular follow-up are essential in preventing these
complications and ensuring the best possible outcome for the fractured tooth. Monitoring the tooth’s
condition through radiographic examinations and clinical assessments is crucial in identifying
complications before they cause irreparable damage [17].

Deterrence and Patient Education

While preventing dental injuries entirely may not always be possible, certain strategies can
significantly reduce the risk of tooth fractures, particularly in high-risk environments such as contact
sports. The use of custom-made mouthguards is one of the most effective preventive measures. These
mouthguards provide cushioning and protection for the teeth during activities like football, hockey, or
basketball, where the risk of trauma is elevated. By absorbing the impact of a blow to the face, mouthguards
can prevent serious damage to the teeth and surrounding tissues. Along with the use of protective gear,
patient education plays a vital role in reducing dental injuries. Parents, caregivers, and school teachers
should be educated on basic first aid and emergency procedures for managing dental trauma. Knowing how
to respond promptly to an injury can make a significant difference in the outcome. For instance, in the case
of a tooth fracture, immediate action such as applying cold packs to the injured area and seeking
professional dental care as soon as possible can prevent further complications. Educational programs
focusing on the importance of proper dental care, the use of protective devices, and immediate intervention
during dental injuries can reduce the incidence and severity of tooth fractures. Ultimately, while it may not
be possible to eliminate all risks, proactive prevention and education can mitigate the likelihood of severe
injuries and improve the long-term prognosis for affected individuals [2][19].
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Enhancing Healthcare Team Outcomes

Effective management of tooth fractures requires a collaborative approach to ensure optimal
outcomes for patients. The treatment goals must be clearly defined from the outset, with a focus on
preventing complications such as pulp necrosis, root resorption, and peri-apical abscesses. These
complications can arise from improper or delayed treatment, which makes early and consistent follow-up
essential. Regular monitoring, including clinical examinations and radiographic evaluations, helps to
identify any potential issues before they progress. For more complex cases, such as crown-root fractures,
an interprofessional approach is often necessary. These fractures involve the root and crown structures,
which may require the expertise of various dental specialists, including endodontists, restorative dentists,
and periodontists. Endodontists can manage the pulp and root canal concerns, while restorative dentists
can address the aesthetic and functional aspects of the tooth. Periodontists, on the other hand, can ensure
that the surrounding gum tissues and bone structures are adequately managed to support the fractured
tooth. Collaborative care ensures that all aspects of the injury are addressed, improving patient outcomes
and minimizing the risk of long-term complications. A team approach also facilitates more comprehensive
care, particularly in difficult cases where multiple dental systems are involved. Such coordinated efforts
ultimately lead to better results for the patient, providing a higher chance of preserving the tooth and
restoring its function and appearance [10] [20].

Conclusion:

Tooth fractures are a common dental emergency, with significant implications for both function
and aesthetics. The incidence is particularly high among children and young adults, often resulting from
falls, sports injuries, or accidents. These fractures primarily affect the anterior teeth, particularly the
maxillary central incisors, due to their prominence and vulnerability. While the extent of the injury can
range from minor chips to complete tooth loss, accurate diagnosis and timely management are essential to
minimize complications. Diagnosis typically involves both clinical and radiographic assessments, with
periapical radiographs being the first line of imaging. In more complicated cases, a cone-beam CT scan may
be necessary to assess the full extent of the damage. Radiographs help differentiate between various types
of fractures, such as enamel infractions, enamel-dentin fractures, and more severe crown-root or root
fractures. Additionally, clinical examinations are critical for identifying symptoms such as tooth mobility,
tenderness to percussion, and pulp involvement, which guide the treatment approach. The management of
tooth fractures varies according to the severity and type of fracture. Enamel infractions, being the least
severe, often require no treatment, while enamel fractures may benefit from bonding or composite resin
restoration. For more complex fractures involving the dentin or pulp, pulp capping or partial pulpotomy
may be considered, particularly in younger patients with open apices. In cases of crown-root fractures,
more extensive interventions such as reattachment, surgical extrusion, or even extraction may be necessary.
Root fractures often require a conservative approach, including stabilization with splints and regular
follow-up to monitor healing. Long-term follow-up is essential to ensure successful outcomes, as
complications such as pulp necrosis or root infection may arise, particularly in complicated fractures.
Follow-up intervals generally include checks at 6-8 weeks, 3 months, and 6 months, with annual
assessments for up to 5 years to ensure the continued health and integrity of the affected tooth. This
structured approach helps optimize both the functional and aesthetic recovery of the tooth, ensuring a
comprehensive solution to dental trauma. In conclusion, the management of tooth fractures requires careful
consideration of the injury’s type, patient age, and timing of intervention. Early and accurate diagnosis,
along with tailored treatment plans, are vital in ensuring optimal functional and cosmetic outcomes for
individuals with dental fractures.
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