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Abstract

Enamel fractures are often caused by trauma. Can be seen as visible irregularities that require early intervention
to prevent aesthetic issues. Dentin fractures are marked by increased sensitivity. Require tailored interventions
such as desensitizing agents or restorations to address symptoms and maintain tooth integrity. Root fractures
present with localized pain and swelling, posing challenges that require a management approach. Vertical
fractures affecting both the crown and root need assessment using imaging techniques to guide treatment
decisions. Cracked tooth syndrome involves fractures that may be managed holistically through measures or
endodontic therapy in severe cases. This comprehensive review explores the world of fractures, examining their
various types, symptoms and treatment strategies. It covers fractures in enamel, dentin, roots, and vertical ones
that affect both the crown and root as cracked tooth syndrome. The study emphasizes the importance of diagnosis
and effective treatment for the presentation of fractures. The study also highlights the integration of expertise with
advanced tools like cone beam computed tomography (CBCT) for more precise dental diagnostics. Adhesive
dentistry is recognized as an aspect of invasive restorations that aim to preserve natural tooth structure. This
review underscores the significance of intervention and patient education while recognizing the interplay between
traditional practices and modern modalities in managing dental fractures. Each type of fracture requires an
approach addressing anything from cosmetic concerns like enamel fractures to more complex issues like root
fractures. It is crucial to intervene relying on clinical examinations and advanced diagnostic tools for guidance.
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Introduction

Fractures, in the field of dentistry come in types,
causes and severities. It is crucial to have an
understanding of the intricacies surrounding
fractures to ensure accurate diagnosis and effective
treatment (1). Among the types of fractures is
enamel fracture, which specifically affects the
outermost layer of the tooth. These fractures often
occur due to trauma or excessive force during
activities like biting down on substances while
eating (2). Diagnosis involves an examination
sometimes assisted by imaging to determine the
extent of enamel damage. Treatment typically
involves procedures such as bonding or veneers to
restore the tooth’s appearance and provide
protection against harm. Another significant
category is dentin fractures that extend beyond the
enamel and affect the dentin layer. Dentin fractures
expose the portion of the tooth leading to increased
discomfort and vulnerability to bacterial invasion
(3-5). Diagnosing fractures requires evaluation
potentially utilizing tools like transillumination for
improved visibility. Common treatment strategies
involve applying bonding agents or in severe cases
using dental crowns for structural support and
symptom relief. Root fractures represent a form of
dental injury as they involve damage to the root
structure beneath the gumline. These fractures can
be either horizontal or vertical in nature (6). Their
diagnosis requires a combination of clinical
examination techniques along with imaging
methods such as cone beam computed tomography
(CBCT). Treatment methods differ depending on
where and how extensive the fracture is. They can
range from using splints to stabilize the tooth to
measures like root canal therapy or, in cases,
extracting the tooth altogether (7, 8). Fractures that
run vertically through a tooth can be quite tricky to
identify as they affect both the part of the tooth
(crown) and the root. Detecting fractures requires an
examination, sometimes with the help of
magnification tools (9). The treatment options
depend on where the fracture is located. If it's in the
crown, it can often be fixed by placing a crown over
it. However, if it’s a fracture that reaches down into
the root, extraction may be necessary because
predicting outcomes becomes more challenging. It's
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important to note that diagnosing fractures isn't
solely reliant on examination but is greatly aided by
advancements in diagnostic tools. Radiographic
techniques like panoramic radiographs are crucial in
visualizing fractures, especially those involving the
root. Cone beam computed tomography (CBCT)
provides detailed three-dimensional images helping
dentists accurately assess fracture patterns and their
impact on surrounding structures (10). When it
comes to treating fractures, adhesive dentistry has
revolutionized how we manage them. Adhesive
materials like resins allow for invasive restorations
while preserving as much natural tooth structure as
possible. This aligns with care's focus on
conservative approaches using advanced materials
and techniques. Therefore, dental practitioners must
have an understanding of the types of dental
fractures—how to diagnose them and what
treatments are appropriate for each one (11, 12). For
example, cosmetic interventions may be needed for
enamel fractures, while measures addressing
sensitivity and preventing damage are necessary, for
fractures. Root fractures, such as fractures, can be
difficult to diagnose and treat. They often require an
approach that considers factors. Incorporating tools
can improve the precision of assessments, leading to
more focused and successful treatment methods.
The field of dentistry is centered around the idea of
preserving tooth structure. Represents a move
towards less invasive techniques in modern
dentistry. By combining knowledge with advanced
diagnostic and treatment methods, dental fracture
management has evolved to provide the best
possible results for patients. This study aims to
examine the types of fractures, their diagnoses, and
treatment options.

Methodology

On November 26, 2023, we conducted a review of
articles from Cochrane Library, PubMed, and
Scopus. The purpose of this review was to analyze
the types of dental fractures, their diagnosis, and
treatment options. Specifically focusing on studies
conducted in English since 2008 that prioritize well-
being when dealing with fractures. The main
objective of this review was to shed light on
assessment methods and early warning systems that
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can aid healthcare professionals in ensuring safety
during dental care procedures.

Discussion

Having an understanding of fractures which can
occur from enamel to root is crucial for effectively
managing them and addressing their various clinical
manifestations. While enamel fractures are
primarily cosmetic, they can worsen if left untreated
underscoring the importance of intervention. Minor
enamel fractures can be successfully treated with
approaches like bonding highlighting the need for
treatments based on the severity of the fracture (13).
Dentin fractures can cause increased sensitivity.
Require targeted interventions such as desensitizing
agents or restorations to alleviate discomfort.
Diagnosing these fractures accurately often involves
a combination of evaluation and diagnostic tools.
Root fractures challenges that demand a nuanced
approach. While dental splinting may be sufficient
for root fractures vertical fractures require imaging
techniques and a range of treatment options. The
integration of tools like radiography and CBCT has
revolutionized dental fracture diagnosis by
providing a comprehensive view of the fracture
patterns and enabling precise assessments that lead
to more targeted and effective treatment strategies
(14, 15). Adhesive dentistry focuses on restorations
aligning with the current emphasis on preserving
natural tooth structure. The conversation highlights
how traditional clinical knowledge and modern
diagnostic and treatment methods work together to
shape a changing approach to managing fractures.

Clinical Manifestation

Dental fractures come in forms and have clinical
signs so it's important to understand them well for
accurate diagnosis and effective treatment planning.
On the milder side, we have fractures that often
occur due to accidents or biting into objects. These
fractures can be seen as jagged edges on the tooth
surface (16, 17). While they may not cause pain,
they can affect the appearance of the tooth, so it’s
essential to examine them and take timely action to
prevent further damage. Going deeper into the
layer’s dentin fractures brings their set of symptoms.
Dentin contains nerve endings so when it gets
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exposed due to fractures patients might experience
increased sensitivity. They may feel pain when
exposed to temperature changes or certain foods like
sweets or acidic items even air can trigger
discomfort. Look out for cracks or dark lines on the
tooth as these are signs of dentin involvement that
require a thorough clinical evaluation for proper
detection. Root fractures are dental injuries with a
combination of symptoms. Localized pain that
worsens during biting or chewing and swelling of
gums around the area are signs of root fractures.
However, identifying root fractures through
examination can be challenging due to their subtle
nature. It becomes clear that a thorough approach is
necessary as diagnostic tools and additional
assessments often play a role in confirming the
diagnosis. Clinical challenges arise when vertical
fractures occur affecting both the crown and the
root. Diagnosing issues can be challenging due to
symptoms like occasional pain while chewing,
discomfort when biting or unexplained swelling (18,
19). To accurately assess these conditions advanced
imaging techniques such as cone beam computed
tomography and magnification play a role in the
evolving field of diagnostics. One clinical
manifestation called cracked tooth syndrome
involves fractures extending through the dentin.
Patients often experience sharp pain when biting or
chewing making it difficult to pinpoint the source of
discomfort. Although visible cracks on the tooth
surface may be observed during an examination,
further diagnostic evaluation is often necessary to
determine the extent of the fracture for treatment
planning. It is important to conduct an examination
that combines tactile assessments to understand
dental fractures fully. Patient-reported symptoms
like pain, sensitivity or visible irregularities provide
clues. However, it is crucial to recognize that
presentations may vary, and asymptomatic fractures
can exist which require both expertise and advanced
diagnostic tools for assessment. Therefore, dental
fractures can range from concerns to severe
symptoms of pain and swelling. Enamel fractures
mainly affect aesthetics, while dentin fractures
cause sensitivity. Root and vertical fractures are
characterized by pain and swelling, in areas while
cracked tooth syndrome presents the difficulty of
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sporadic discomfort that is difficult to pinpoint. The
complex nature of these scenarios underscores the
importance of conducting an examination and in
many instances employing advanced diagnostic
techniques to ensure accurate diagnosis and
effective treatment planning for dental fractures.

Management

Effectively managing fractures requires a
multifaceted approach that takes into account the
unique characteristics of each type of fracture as
well as the extent and location of the damage. The
main goal of management is to alleviate symptoms,
preserve tooth structure and restore optimal oral
function. The different types of fractures such as
enamel, dentin, root, vertical and cracked tooth
fractures all require an understanding and
individualized treatment plan (20). Enamel fractures
are often seen as concerns because they cause
irregularities on the tooth’s surface. For enamel
fractures conservative methods like polishing or
bonding can effectively restore the tooth's
appearance without intervention. However complex
cases with edges may require smoothing or
reshaping procedures to improve both patient
comfort and reduce the risk of soft tissue irritation.
Dentin fractures are characterized by heightened
sensitivity due to exposed nerve endings, which
necessitates interventions aimed at relieving
discomfort and protecting the tooth. Desensitizing
agents like varnishes or specialized toothpaste are
tools in managing dentin hypersensitivity. When a
significant portion of the tooth is fractured dental
procedures such as fillings or dental crowns are
used. These treatments provide support to the
structure of the tooth. Also, protect the exposed
dentin by reducing sensitivity and maintaining tooth
strength. Root fractures, which often cause localized
pain and swelling can be quite complex for
clinicians to handle. The management approach
depends on factors, like the location and severity of
the fracture (21). In cases of root fractures, dental
splinting can be used to stabilize the tooth and
promote natural healing. However, when dealing
with situations such as vertical root fractures or
fractures that extend into the root canal the outlook
is less optimistic. In some cases, endodontic therapy
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or even tooth extraction may be recommended (22).
The main goal is to treat any infection and ensure
health preservation. Diagnosing and managing
fractures that affect both the crown and root adds
another layer of complexity. If the fracture is limited
to the crown, measures like crowns or on lays can
be considered. However, if the fracture extends into
the root advanced treatments such as therapy or
occasionally extraction may be necessary.
Diagnostic tools like Cone-beam Computed
Tomography (CBCT) play a role in assessing and
guiding treatment decisions in these cases. Cracked
tooth syndrome, which involves fractures in dentin
requires a management approach due to its elusive
symptoms. Conservative measures, like bonding or
placing a crown, can effectively stabilize the tooth.
Alleviate associated symptoms.
However, if the crack reaches the pulp, it may be
necessary to consider treatments, like endodontic
therapy. Detecting and diagnosing the crack at a
stage is crucial as it helps prevent damage and
reduces the likelihood of requiring invasive
procedures. The main focus of treating fractures is
to protect the structure of the tooth, improve its
function and maintain its appearance. It is important
to have follow-up appointments to ensure that the
interventions are effective, and any emerging issues
are addressed promptly. Educating patients plays a
role in promoting oral hygiene practices and
reducing the risk of further damage or fractures. The
management of fractures is a process that requires
careful consideration of each type of fracture.
Whether it's using methods for enamel fractures or
involved treatments for root fractures, the goal
remains the same: preserving oral health, function,
and aesthetics. Early detection customized
treatment plans and patient education are elements
of clinical management, in dealing with dental
fractures.

Conclusion

In summary dental fractures pose a challenge for
dentists requiring an understanding to diagnose and
effectively treat them accurately. Each type of
fracture requires an approach addressing anything
from cosmetic concerns like enamel fractures to
more complex issues like root fractures. It is crucial
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to intervene relying on clinical examinations and
advanced diagnostic tools for guidance. The field of
diagnostics is  continuously evolving with
innovations such as CBCT, which greatly enhances
the accuracy of assessment. When it comes to
treatment, a range of options exist—f{rom measures
to interventions—aiming to preserve tooth
structure, function and aesthetics. By combining
expertise with modern diagnostic and therapeutic
approaches we can achieve the best possible
outcomes for our patients. As the field continues to
progress ongoing research and the integration of
cutting-edge technologies will further refine our
methods of diagnosing and managing fractures,
ultimately improving the quality of patient care in
practice.
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