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Abstract

This study addresses the theoretical and practical knowledge gap concerning traumatic dental injuries (TDI) within the medical educa-
tion curriculum and among medical practitioners. The significance of addressing this gap is heightened by the fact that many TDI cases
present to hospital emergency departments, where physicians often lack sufficient knowledge and experience in TDI management.
Studies indicate significant deficiencies in educational programs in this regard, which consequently limit the capacity for emergency
intervention. Therefore, the authors propose the integration of dental trauma education into the medical curriculum, expanding it to
encompass both theoretical knowledge and practical applications. Diversified teaching methodologies are recommended to transmit this
topic to medical students, including simulation-based learning, online courses, and interdisciplinary collaborations. It is believed that
these approaches will increase students' learning effectiveness and enable them to make more competent interventions in emergencies.
As a result, integrating dental trauma education into the medical curriculum is expected to improve the quality of patient care in emer-
gency medicine by enhancing clinicians' clinical skills. The need for integrating this topic into the curriculum underscores the necessity
of enriching medical education with a multidisciplinary approach.
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INTRODUCTION

Traumatic dental injury (TDI) is characterized by damage caused when kinetic energy is abruptly transferred to the teeth,
soft tissues, and supporting structures.” Traumatic dental injury could result from direct or indirect impact (falls, road traffic
accidents, cycling, sports accidents, assaults). The extent of damage depends on factors such as the energy of the impact,
flexibility and shape of the impacting object, direction of impact, and response of the tissues surrounding the tooth. These
injuries could occur in the primary and permanent dentition for diverse reasons.?

The most frequent cause of TDI was falls (31.7% to 64.2%), followed by sports activities (up to 40.2%), cycling accidents
(up to 19.5%), road traffic accidents (up to 7.8%), and physical violence (up to 6.6%). While traumas due to falls and
impacts are more frequent in the 0-6 age group due to increased independent movements, accidents during play and
sports injuries are more frequent in the 7-15 age group. In the 21-25 age group, physical violence is the most frequent
cause of dental injury.3-

The available data on the prevalence of TDI are variable. Although oral trauma is generally uncommon, it accounts for 5%
of all body injuries in all age groups compared to approximately 17% in the 0-6 age group. Traumatic dental injuries are
more common in the permanent dentition (58.6%) than in the primary dentition (36.8%).5” The majority of TDIs in the
permanent dentition occur in the upper anterior teeth. Maxillary incisors (66.7 %) were the most commonly affected teeth,
followed by the lateral incisors (17.4%). The incidence of TDI peaks at 9-10 years of age, and TDI is more common in the
permanent dentition of boys than girls.8-°
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Traumatic dental injury can cause dental fractures, com-
plete detachment from the socket (avulsion), displacement
within the socket (luxation), and damage to the bone and
soft tissue. There are many classifications of TDI in the litera-
ture, with Andreasen'’s classification being the most widely
used.''2 Andreasen classified TDIs on the basis of groups:
tooth structure, supporting bone, periodontal tissue, and
soft tissue injuries. These groups are subdivided into 7 types
of tooth fracture, 6 types of luxation, 8 types of supporting
bone injury, and 3 types of oral mucosal or gingival injury.'"'2

Treatment rates for dental trauma are low on the world-
wide level compared to the number of dental trauma cases.
This is thought to be related to the fact that uncomplicated
enamel-dentine injuries are not perceived as requiring emer-
gency treatment.'®* However, pulp necrosis could occur in
teeth exposed to injuries causing complicated or uncom-
plicated crown/root fractures. Pulp survival rates for com-
plicated crown fracture injuries range from 63% to 94%,
whereas the pulp usually survives (75.8%) when these inju-
ries are properly treated.’ The consequences of TDI on the
tooth and surrounding tissues are more severe in avulsion or
intrusion cases.™ Various types and degrees of root resorption
can be observed in such injuries.’ The treatment method
chosen and the time elapsed after the injury have a signifi-
cant impact on the treatment outcome and can influence
the healing process. The outcome of dental trauma depends
on the type of injury, the time elapsed before emergency
treatment, and the competence of the treatment. Therefore,
immediate and correct intervention in TDI cases is considered
important for the prognosis of treatment."

Most patients exposed to TDI apply to emergency depart-
ments of hospitals for various reasons (inability to reach den-
tal professionals). Therefore, it is important that physicians
are able to provide adequate and appropriate emergency care
to stabilize dental injuries and increase the survival rate of
the injured tooth.’® Numerous studies have evaluated the
outcomes of dental emergencies in emergency departments
of hospitals. These studies highlight the lack of knowledge
and skills among physicians and their dissatisfaction with the
level of knowledge about dental trauma. A study conducted
in the United Kingdom in 2012 shows that a large proportion
of emergency physicians do not feel competent to manage
TDIs. These findings suggest that medical doctors' lack of
confidence and knowledge in dealing with TDI affects their
ability to provide appropriate care to dental trauma patients.
This is thought to be due to a lack of focus on dental termi-
nology and trauma, or a lack of emphasis on these topics in
medical education programmes.'’

RESEARCH NEEDS

The researchers present numerous reports demonstrating
the lack of dental trauma courses in the medical curriculum.
Abu-Dawoud et al." reported that 96.6% of the doctors in
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their study received no dental trauma training during their
medical education. Similarly, Skapetis et al.’ reported that
76% of the doctors in their study received no training in
dental trauma. Several studies have shown that information
regarding dental trauma is unavailable orincomplete in many
medical schools and that management protocols for TDI are
inadequate.'®

To address this concern and enable clinicians to more effec-
tively manage the diagnostic and therapeutic process,
researchers recommend the inclusion of dental trauma train-
ing in the medical curriculum. Several studies have suggested
that integrating dental anatomy and trauma into medical
education will provide physicians with the necessary basic
knowledge and management skills.?® The aim of this article
is to review the requirements, possible benefits, and meth-
ods of integrating TDI and dental anatomy into the medical
curriculum.

RESEARCH METHODS

The database used for the review is PubMed. The search cov-
ers sources published between 2014 and 2024. The keywords
used in the search are "dental trauma,” “medical curriculum,”
“doctors,” and "online education.” These keywords were
used in different combinations and with appropriate Boolean
operators (AND, OR). The types of publications included were
original articles and reviews. Only studies published in English
were included. Information from the selected studies was
collated to include basic information such as author(s), year
of publication, study design, results, and conclusions. The
content of the studies was summarized and categorized by
topic. The data collected were grouped around key themes
and concepts, and an overall assessment was made. The
data were discussed in relation to existing information in the
literature.

Inclusion Criteria

. Studies investigating the knowledge of physicians about
dental trauma

. Studies discussing what physicians need to know about
dental trauma

. Studies on the integration of dental trauma education
into the medical curriculum

. Studies on the benefits of integrating dental trauma
education into the medical curriculum

.  Studies published in English

o  Full-text articles

Exclusion Criteria

. Knowledge and competencies of dentists regarding
dental trauma

«  The place of dental trauma in the dental curriculum

« Management of dental trauma by non-health
professionals

. Treatment protocols for dental trauma
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RESULTS

A combination of proposed keywords yielded 1157 articles
of potential interest. After removing duplicates and studies
not meeting the inclusion criteria, 27 papers underwent full-
text assessment. A preferred reporting items for systematic
reviews and meta-analyses (PRISMA) flowchart detailing the
inclusion and exclusion of studies at primary and second-
ary levels is depicted in Figure 1.2' Finally, 17 studies were
included in the systematic review for analysis based on the
established criteria (Figure 1).

Physicians’' Current Knowledge of Traumatic Dental
Injury Management

The level of physicians' knowledge of TDI reported in the lit-
erature suggests that it is currently insufficient to manage
TDI cases effectively, with most physicians reporting mini-
mal education, training, and experience in TDI management.
According to some studies, 75% of physicians have no expe-
rience in TDI management;® 75% have seen a traumatic
dental injury and not intervened;*? 68% have seen at least
one dental trauma case during their career;?* and 45.5% of
physicians have never seen a dental trauma case (Table 1).2

In a survey including 427 emergency physicians, 256
(59.95%) reported having no or inadequate knowledge of
dental trauma management, and 266 (71.12%) reported
having no skills in this area. Approximately 76% of partici-
pants indicated they lacked knowledge of dental practices.
The same study found that only 7.28% of participants
knew the correct procedure for replanting an avulsed tooth
(Table 1).%

Previous studies show that although clinicians have suf-
ficient knowledge and skills to manage soft tissue injuries,
major facial trauma, and maxillomandibular fractures, they
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g 3 searchin n=1157,
Identification oarEhg ( )

v

Records after duplicates removed
(n=624)

Screening l
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»| Records excluded (n = 580)
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Studies included in qualitave
synthesis (n = 17)

,| Full-text articles excluded,
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Table 1. Summary of Survey Studies' Findings on TDI Among
Physicians

Findings Reference
75% of physicians have no experience in TDI 18
management

75% of physicians have seen a traumatic dental injury 22
and not intervened

68% of physicians have seen at least one dental 23
trauma case during their career

45.5% of physicians have never seen a dental trauma 24
case

59.95% emergency physicians reported having no or 25
inadequate knowledge of dental trauma management
71.12% emergency physicians reported having no 25
skills in this area

76% of participants indicated they lacked knowledge 25
of dental practices.

7.28% of participants knew the correct procedure for 25
replanting an avulsed tooth

95% of physicians are dissatisfied with their 22

knowledge of dental trauma.

lack sufficient anatomical and clinical knowledge to manage
crown-root fractures, root fractures, dislocation injuries, and
replantation of avulsed teeth (Table 2).17:%

Competencies Expected of Clinicians in the Traumatic
Dental Injury Management Process

Clinicians must be capable of assessing various types of den-
tal injuries based on the clinical information gathered dur-
ing consultations. Therefore, knowledge of the Andreasen TDI
classification, which is widely used by dentists, is considered
useful in assessing patients’ emergencies and referring them
to dentists. Dentists' awareness of advanced imaging tech-
niques, such as cone beam computed tomography (CBCT),
can greatly enhance their diagnostic skills. Cone beam com-
puted tomography provides detailed 3D images of teeth and
surrounding structures, allowing for a more accurate assess-
ment of complex dental injuries such as root fractures and
luxations. This technology not only supports the Andreasen
TDI classification in practice but also helps to plan precise sur-
gicalinterventions when necessary. In addition, understanding
the use of such imaging techniques helps clinicians to dis-
cuss cases more effectively with dental specialists, improving
interdisciplinary communication and patient care outcomes.?”

According to the studies, it is important for dentists to have
basic anatomical knowledge of teeth and surrounding tis-
sues. According to the authors, dentists should know the dif-
ference between primary and permanent teeth and that each
tooth is made up of enamel, dentin, pulp, and cementum.
They should also learn that the gums are soft tissues firmly
attached to the alveolar bone or tooth by periodontal liga-
ment fibers. When there is a visible injury to the gums and
oral mucosa, such as bleeding of varying degrees, health-
care professionals should know that these soft tissue tears
must be properly closed with stitches. In addition, medical
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Table 2. Doctors' Competencies and Deficiencies According to Each Dental injury Classification

Injury Classification Competencies Deficiencies References
Injuries to the tooth Physicians reported inadequate knowledge of the 16,22,26
structure appropriate treatment for dental fractures with and

without pulp exposure. Physicians' knowledge of

dental anatomy and crown fractures was inadequate.
Injuries to the Physicians reported inadequate knowledge in Physicians reported adequate knowledge in 17.26
supporting bone managing crown-root fractures and root fracture managing major facial trauma, and

cases. maxillomandibular fractures.
Injuries to the Physicians reported inadequate knowledge of Physicians reported adequate knowledge of the  12,16,17,
periodontal tissues  managing luxation and avulsion injuries. concept of replanting an avulsed tooth. 18,22.24
Injuries to the soft Physicians felt they had adequate knowledge 17,26
tissues of suturing facial lacerations and managing oral

mucosa lacerations.

practitioners are considered to have an important role and
responsibility in repositioning a displaced tooth and splint-
ing teeth before referring the patient to a dentist for further
treatment.?®

With regard to the effective management of TDIs, Yeng
et al®® identified the most important areas of knowledge
needed by practitioners. These areas include how to diagnose
and manage different types of luxation injuries, awareness
of their important role and responsibilities in repositioning
a dislocated tooth, understanding the concept of preserva-
tion of an avulsed tooth and the importance of emergency
replantation in managing the process, awareness of the need
for rapid closure of soft tissue lacerations with sutures, and
familiarity with basic dental anatomy and terminology used
in dental trauma management.?’

Integration of Dental Trauma Education into the Medical

Curriculum and Potential Benefits

The literature review reveals that there is a clear lack of knowl-
edge and confidence in dental anatomy and trauma manage-
ment among medical students. It is recognized that there is
a theoretical and clinical knowledge gap in the curriculum. To
overcome this knowledge gap and to increase medical stu-
dents' awareness of dental trauma management, the authors
propose the integration of dental trauma education into
the medical curriculum. The approach of integrating dental
trauma education into the medical curriculum should aim not
only to provide medical students with theoretical knowledge
but also to improve their emergency response skills.203°

The results of the literature review by Yeng et al.?° suggest
that the inclusion of dental trauma in medical education
would be beneficial and could improve the quality of patient
care. If medical practitioners can stabilize fractured teeth, the
injured tooth will usually remain pain-free until the patient
reaches the dentist. Similarly, if dentists can reposition and
splint horizontal root fractures and alveolar bone fractures,
the incidence of healing complications will be reduced. If
clinicians can restore displaced teeth to their normal posi-
tion as soon as possible, pulpal and periodontal healing can
be facilitated. Furthermore, if clinicians can reposition an

avulsed tooth within 5 minutes, the long-term survival rate
and periodontal healing of the tooth will be much better.3%3!

Campaigns to educate medical students about dental trauma
and to teach dental trauma in dental schools are thought
to be effective in the proper assessment and management
of emergency treatment of TDI. Educational campaigns
may include clinical practice in the assessment and man-
agement of dental trauma, formal lectures that provide a
theoretical foundation, or interdisciplinary seminars such as
joint clinical sessions and conferences between medical and
dental schools.'®3? Such collaborations can enrich the edu-
cational environment by facilitating the sharing of resources
and expertise and provide a more comprehensive education
in dental trauma. In this way, medical students can benefit
from hands-on training in state-of-the-art dental facilities
and interaction with experienced dentists, thereby gaining a
deeper understanding and experience of dental anatomy and
trauma management.

Although the results of the studies suggest that increas-
ing doctors' knowledge and skills in dental trauma can have
a long-term positive impact on patients, the authors note
that it is difficult for doctors to gain sufficient clinical experi-
ence in managing the TDI process due to the unpredictability
of events, the large number of different types of injuries, and
the relatively small number of cases presented.?® Therefore,
doctors are not expected to be competent in all aspects of TDI
management but are considered to have a duty to manage the
situation appropriately. The authors believe that it is the duty
of the physician to accurately assess the severity of the TDI,
stabilize the acute situation, and provide appropriate emer-
gency treatment before referring the patient to the dentist.’®

Determining the Educational Approach

Given that each student has a unique learning style, it is a
fact that educators can develop and use different teach-
ing approaches to ensure that the subject is fully covered.
Previous studies show that students learn the subject more
easily if they have sufficient learning resources, the learning
environment is conducive, and the subject is presented in an
interesting and meaningful way.3*%
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When planning a new topic in the medical curriculum, edu-
cators need to consider several important issues. In rela-
tion to TDI, these include determining the most appropriate
pedagogical approach (traditional lectures, case discussions,
or online modules, etc.) and planning at which stage of the
curriculum dental anatomy, terminology and tooth number-
ing system should be incorporated.?°

The authors agree that it is appropriate to provide dental
trauma education to medical students during their under-
graduate training and concurrently with their clinical train-
ing. It is expected that final-year students will benefit more
from this training as they are considered to have a stronger
foundation and broader knowledge base. The critical ques-
tion is which learning theory and teaching method is most
appropriate for introducing a new TDI topic. A review of ran-
domized controlled trials comparing traditional and online
learning methods shows that contemporary online learn-
ing outcomes are similar to traditional learning outcomes in
terms of knowledge base, skill levels, attitudes, and satisfac-
tion. However, online courses are seen as a convenient way
for students to access course materials during busy university
schedules.*223¢

Tay Yengi et al*’” presented a study on the design and devel-
opment of an online dental trauma education course for
final-year medical students. The online course was designed
for final-year medical students so that the learning of TDI
runs parallel to the emergency medicine education process.
The course utilizes a constructivist perspective, and students
are expected to construct their own understanding. The
online dental trauma course is delivered through an applied
e-learning model and consists of 4 modules. These modules
aim to provide students with a basic knowledge of dental
trauma and emergency response skills. In general, these 4
modules consist of teaching dental anatomy and termi-
nology, assessment and management of various TDI cases,
management of dental and periodontal injuries, and man-
agement of bone and soft tissue injuries.3”38

Online courses offer a wide range of learning opportunities
for medical students by providing a flexible learning envi-
ronment.¥ Online educational platforms have the ability to

Table 3. Recommendations for Dental Trauma Education
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provide interactive learning tools and visuals. In particular,
tools such as 3D models, animation, and virtual reality can
engage students and increase learning effectiveness.*

Research indicates that the utilization of diversified learning
methods assists students in comprehending and applying
knowledge more effectively.*' Particularly, simulation-based
training provides practical experience to students in manag-
ing urgent medical conditions such as dental trauma, thereby
enhancing the applicability of theoretical knowledge in clini-
cal settings.0-42

The importance of identifying learning outcomes is empha-
sized to strengthen both theoretical and clinical skills. It is
suggested that regular testing and practical assessments
post-education can help bridge the gap between knowledge
and its application in emergency care. Institutions like the
World Health Organization (WHO) and various dental asso-
ciations have developed guidelines that may be integrated
into medical curricula to standardize learning outcomes and
enhance future practitioners' competence in managing den-
tal injuries. The authors propose using these guidelines to
educate medical students about dental trauma.*3-4¢

The authors' summarized recommendations on dental
trauma education are presented in the table (Table 3).

DISCUSSION

Based on the findings obtained from this literature review, a
lack of theoretical knowledge and confidence among physi-
cians regarding the management of TDI has been identified.
In survey studies, physicians reported either not receiving any
education on TDI or receiving very little. Additionally, many
studies have highlighted practical deficiencies among physi-
cians regarding their knowledge of dental anatomy and the
management of TDI processes.819.2030

Physicians’ knowledge about TDI and dental anatomy is
believed to play a crucial role in managing the period before
the patient reaches a dentist. Studies indicate that timely and
effective intervention significantly influences the prognosis of
TDI. Early intervention may lead to a less painful recovery for
patients and enhance the survival rate of the pulp.3*3

Recommendations References
The timing of education Simultaneous with clinical training during undergraduate education 20,36,37
Learning method Traditional and online learning methods can be preferred. 22,36,37.39
Online learning method is recommended
Subjects of education Dental anatomy and terminology. 12,20,29,37
Assessment and management of various TDI cases.
Management of dental and periodontal injuries.
Management of bone and soft tissue injuries
Guidelines WHO and International Association of Dental Traumatology (IADT) guidelines 2,43,44,45,46
Diversified learning methods Simulation-based education 40,4142
Assessment Regular tests and practical assessments 20,37
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According to the authors, physicians should be knowledge-
able about topics such as dental anatomy, the FDI World
Dental Federation (FDI) numbering system, Andreasen's clas-
sification of dental injuries, repositioning of avulsion cases,
and splinting techniques concerning TDI management. It is
thought that familiarity with these topics would benefit doc-
tors in the management of TDI.27-2°

The planned education on TDI for physicians is seen as crucial
for improving their theoretical knowledge and clinical skills in
assessing and managing TDI cases. Physicians serve as inter-
mediaries between patients with dental injuries and den-
tists, and through proper trauma education, doctors will be
equipped with the essential knowledge for accurate assess-
ment and emergency management of TDI.

The authors believe that providing TDI education to medi-
cal doctors in their final year, parallel to emergency medi-
cine training, would be beneficial. Delivering this education
in the form of an online course is thought to provide medical
students with a more flexible learning environment amidst
their intensive training schedules. Digital educational plat-
forms offer advantages over traditional classroom education
by allowing students to determine their own learning pace
and individualized follow-up options.*

Research indicates that employing diverse learning methods
helps students understand and apply knowledge more effec-
tively.#" Simulation-based training, in particular, is believed
to facilitate practical experience in managing emergency
medical conditions like dental trauma. Simulation-based
education facilitates clinicians to practice and enhance their
skills in managing dental traumas like avulsions and frac-
tures in a controlled environment without putting patients
at risk. Studies support that simulation in medical education
enhances the retention of theoretical knowledge and fosters
the development of clinical skills.*'42

The identification of learning outcomes is deemed important
for enhancing and solidifying both theoretical and clinical
skills. To this end, it is noted that regular testing and practi-
cal assessments can be implemented for medical students
post-education. This approach is expected to narrow the gap
between essential knowledge and its application for effective
emergency care. Institutions such as the WHO and various
dental associations have developed guidelines and recom-
mendations that could be incorporated into the medical cur-
riculum to standardize learning outcomes and enhance the
competence of future practitioners in the management of
dental injuries. The guidelines provided by the International
Association of Dental Traumatology (IADT) represent the
best evidence in the current literature and expert professional
judgments. These guidelines serve as an effective resource
for the unpredictable nature of dental traumas and for less
common injuries encountered in practice. The authors indi-
cate that these guidelines can be utilized to educate medical
students on dental trauma.*-%¢
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Table 4. The Number of Articles by Subject®

Total Number

Article Topic of Articles
Evaluation of doctors' level of knowledge 17
about TDI

Inclusion of TDI in the medical education 10

curriculum and its method

Traumatic dental injury is not among the common cases
encountered by doctors, which means they may not have
ample opportunities to develop practical skills in this area.
The inability to conduct practical training through simulations
and case studies could hinder the application of theoretical
knowledge in practice. While research suggests that enhanc-
ing doctors' knowledge and skills in dental trauma could have
long-term positive effects on patients, the authors acknowl-
edge the challenges doctors face in gaining sufficient clinical
experience in managing TDI processes.?®

Although integrating TDI into medical education curricu-
lum is anticipated to yield positive feedback according to the
authors, studies examining its long-term outcomes are cur-
rently lacking. The majority of studies focus on the placement
of the topic in the curriculum and the lack of knowledge and
confidence among doctors (Table 4).# The remaining studies
explore the ideal structure of dental trauma education. Clear
evidence in the literature exists regarding changes in doc-
tors' knowledge, confidence, and practical skills following the
inclusion of this topic in the curriculum.

This systematic review has some limitations. Some relevant
studies may have been overlooked. Most of the included
studies used small sample sizes and provided short-term out-
comes, which could affect the interpretation of the results.

CONCLUSION

This systematic review reveals a lack of knowledge and skills
regarding TDI among physicians. To address this deficiency,
it is recommended that TDI training be integrated into the
medical school curriculum. The integration of TDI training into
the medical curriculum requires a strategic approach aimed
at improving both the theoretical knowledge and practi-
cal skills of medical students. Incorporating dental trauma
education into medical education can significantly improve
the overall quality of patient care by better preparing future
healthcare professionals to manage complex emergencies.
Future research should focus on optimizing training strategies
and evaluating their long-term effects on clinical practice.
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