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Abstract

Background. Dental injuries are estimated to be the second most frequent oral condition and
the fifth most prevalent health condition worldwide. Dental traumas are regarded as a public
health issue due to their high prevalence and complexity of consequences. The popularity of
Al tools in the health-care field has increased rapidly, enabling to improve clinical
effectiveness, patient satisfaction and reduce health-care cost. Early diagnosis and proper
treatment management through the use of artificial intelligence can minimize the risk of
complications, not only in the clinical area, but also in social, psychological and economical
fields.

Aim. The aim of this literature review is to evaluate the potential of Al-based systems
application in supporting diagnostic and treatment management of dental injuries.

Material and methods. A review of literature available in the PubMed and Google Scholar
databases was conducted. The literature used in the article comes from the years 2014-2026.
Results. Artificial intelligence plays an important role in the diagnosis and treatment
management of patients with dental injuries. Al-based tools may assist with a differential
diagnosis and radiological reports, recommending the appropriate clinical course of action and
raising awareness among non-medical persons on how to manage first-aid dental help.
Acrtificial intelligence also grows in popularity among the students, supporting the education
process. On the other hand, Al in dental injuries cases faces limitations such as significant
language dependence, inability to cite the sources, whereas inaccurate recommendations can
be responsible for poor clinical decisions.

Conclusion. Artificial intelligence can be effective as a supportive tool in diagnostic and
treatment management of dental injuries. Even though Al-based systems are expanding quickly
in health care, further research is necessary to improve their reliability and clinical applicability
in dentistry.

Keywords: Al in dental trauma, artificial intelligence in dental trauma, Al in dental injuries,

artificial intelligence in dental injuries, artificial intelligence in dentistry
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1. Introduction

Dental injuries consist not only of the damages of the teeth, but also of the supporting tissues
(periodontal ligament, alveolar bone), soft tissues, the temporomandibular joint, and muscles
[1]. Itis estimated that up to one-third of all injury cases involve the facial skeleton, accounting
for about 15% of emergency room visits worldwide [2]. Among children under 6 years old,
oral injuries rank second in frequency, only after hand and arm injuries. It has been noted that
oral injuries make up 5% of all body injuries, but in preschool-aged children this percentage
rises to 17%, indicating that this is a significant public health issue [3]. They usually result

from falls, sports activities, high-risk interpersonal interactions, or accidents [1].

Contact sports often pose a higher risk of dental trauma due to the physical nature of the
activities. Among dental injuries, sports accidents are one of the most common, with a
frequency varying largely across the literature from 7,1-71,5% [4]. Sports are divided into high-
risk and medium-risk categories. The first one includes: American football, hockey, ice hockey,
lacrosse, martial sports, rugby and skating, the second one - basketball, team handball, diving,
squash, gymnastics, parachuting and water polo. Cycling was reported to be responsible for

around 19.3% of dental injuries, especially in preschool-aged children [3].

Teenage boys are most affected by dental trauma. It has been reported that the most common

teeth to be injured are the maxillary incisors [4].

The effects of dental injuries are more serious when they involve permanent teeth. The
literature most often mention: complications related to the periodontium, such as external root
resorption, including ankylosis, complications involving the pulp, mainly including necrosis,
inflammation of periapical tissues, tooth discoloration, aesthetic changes in structure, and

emotional and psychological consequences [1,5].

Several factors significantly affect the prognosis of the teeth after an injury: accuracy of the
initial assessment, correct classification of the injury and proper management according to
current guidelines developed by the International Association of Dental Traumatology (IADT).
Teeth injuries can present in a wide range of clinical scenarios, so practitioners often face
difficulties in making the right diagnosis and choosing the proper treatment protocol. Many
parents don’t report dental injuries among children, especially when there are no obvious
symptoms. Delaying urgent dental visits may happen due to lack of nearby clinics, low health
awareness, or concerns about high cost of the treatment [6].
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The term artificial intelligence (Al) is defined as "a field of science and engineering concerned
with the computational understanding of what is commonly called intelligent behavior, and
with the creation of artifacts that exhibit such behaviour”. It was used for the first time in the
1950s [7]. Over the past two decades there has been a dynamic development of Al-based
systems in dentistry. This technology is becoming an integral part of modern clinical practice
and is being implemented in many areas, such as diagnostics, dental radiology, orthodontics,
prosthetics, and treatment planning [8]. The use of intelligent algorithms to support the process
of data and image analysis is both a challenge and an area of growing interest in modern
medicine. This comes with the need to introduce regulations related to responsibility for Al-
based diagnoses, therefore the patient's health, which requires adjustments in medical

regulations [9].

The aim of this literature review is to evaluate the potential of Al-based systems application in
supporting diagnostic and treatment management of dental injuries.

2. Materials and methods

A review of literature available in the PubMed and Google Scholar databases was conducted.
The literature used in the article comes from the years 2014-2026. The following keywords
were used: Al in dental trauma, artificial intelligence in dental trauma, Al in dental injuries,

artificial intelligence in dental injuries, artificial intelligence in dentistry.

3. Results
3.1. Theoretical basis

Nowadays, mobile health approaches have gained increasing popularity among patients and
health care professionals. The term “mobile health” applies to the field of health care that is
based on mobile technologies, such as apps, social media platforms and artificial intelligence
(Al) to prevent, educate and treat diseases by supporting clinical decision making processes.
In the area of dental injuries, several mobile apps have been developed, 3 of them are based
on the IADT guidelines - ToothSoS, AcciDent, and Injured tooth. Moreover, the progress of
Al induced development of large language models (LLMs), such as Generative Pre-trained
Transformer (GPT), Google Gemini, Claude, Copilot [10].



3.2 Artificial intelligence in the diagnosis of dental injuries

Proper clinical diagnosis of dental injuries plays a crucial role in their management. It should
include a thorough medical interview, clinical and radiographic examinations. Accurate
identification of the type of dental injury is a key to select the appropriate treatment protocol,

increasing the rate of success and minimizing the risk of complications.

Frenandes et.al. showed that Al-based systems can provide accurate diagnoses and effective
treatments recommendations, with scores above 90% in most categories that were evaluated.
The highest accuracy (100%) in diagnostics to quality of treatment recommendations were
observed in acute dental pain management. Unfortunately, areas such as dental dislocations
and gingival bleeding were identified for improvement. Additionally, it was evaluated that all
systems provided quick and adequate responses and maintained a positive dimension of interest
and motivation among users. It was suggested that Al systems are particularly effective at
handling dental emergencies, providing rapid and accurate responses. These findings can be
crucial in diagnostics, treatment, and patient care [11]. Another research suggests that
contemporary LLMs (Chat GPT, Gemini, Claude) can serve as clinical decision support tools
in dental trauma management with appropriate oversight, but with differential language effects
[12].

Radiographic imaging plays a crucial role in the diagnosis of dental injuries. It supports
clinicians with assessment of the condition of both the tooth root and the alveolar bone. Many
injuries, such as root fractures, may be clinically asymptomatic and detected only on X-ray
images. Depending on the type and extent of the injury, periapical radiographs, panoramic
radiographs or CBCT may be implemented. Analysis should focus on the stage of root
development, the nature of the damage, the presence of periapical inflammation, and the
monitoring of the healing process. In another article Al-enhanced Cone Beam Computed
Tomography (CBCT) has shown promise for improving diagnostic precision with reduction of
radiation dose. The diagnostic quality for fine structures such as the lamina dura and
periodontal ligament was maintained while reducing radiation dose by up to 50% compared
with conventional reconstruction protocols. A study evaluating the diagnostic efficacy of an
Al platform for interpreting CBCT images showed that clinicians sensitivity increased from
76.7% (without Al support) to 85.4% (with Al support) in detecting pathological lesions, while
specificity rose slightly from 96.2% to 96.7 [13]. A promise in detecting facial fractures on X-

rays or CT (computed tomography) scans using Al algorithms was shown. Different studies



demonstrated that LMMs models can be trained to identify maxillary or orbital fractures on CT

scans, with diagnostic accuracy comparable to experienced specialists [2].

Al-based tools open doors in a pain assessment in children, particularly those with limited
verbal communication or neurodevelopmental disorders. The pain is detected by facial micro-
expressions and analysed properly [13]. It could play a key role in breaking down barriers,

improving diagnostics, and implementing proper treatment for patients with special needs.
3.3 Artificial intelligence as support in treatment management

Acrtificial intelligence is taking off as a support in dental trauma management. The most popular
systems mentioned in the publications were: ChatGPT, SOS Dental Trauma, Dental Trauma

Evo.

Bubna et.al. exhibited that Dental Trauma Evo app achieved 100% accuracy in recommending
the appropriate clinical course of action, except recommendations for replantation of avulsed
teeth with open apices, that showed only 93% success rate. However, some initial responses
failed to include all treatment options for a few types of dental trauma, especially enamel and
dentine fractures or pulp-exposed fractures in primary teeth. After the code change, a second

round of testing showed significant improvement up to 100% [14].

In another study ChatGPT-40 showed a high level of accuracy in providing the guidance.
Permanent dentition increased the chance of achieving the maximum score in the categories:
diagnosis, contraindications and immediate actions, whereas the time duration of the tooth
outside the oral cavity lowered the score for immediate actions. The stage of root development
did not impact the results. Communication clarity was rated above 93%. It was suggested that
ChatGPT-40 can provide repetitive triage for tooth avulsion cases and implements the “time-
critical safety” composite as criterion for emergency chatbots. These results showed that while
ChatGPT can be used by clinicians for quick and accurate advice, some shortcomings may

provide incomplete or inadequate management of emergency situations [15].

Luiz et.at. showed that the SOS Dental Trauma chatbot presents high accuracy and complete
answers in simulated scenarios, with evidence-based guidance for dental injury in both
dentitions. The possibility of wide-spreading the recommendation through Whatsapp supports
patients and their guardians and gives a promise in supporting dental clinicians and health

education [1].

A different study focused on ChatGPT reliability in three dental types of injury - avulsion,



general dental trauma and intrusion. The highest rating was assigned to avulsion, whereas
intrusion showed no significant differences. The responses of ChatGPT were assessed
positively overall, with avulsion to be the most reliable topic [16].

On the other hand, Nahir demonstrated the need for ChatGPT to be improved, especially with
fluentness and efficiency. In the study, a total of 60 questions were asked to ChatGPT for each
topic (including dental trauma, oral health, tooth eruption, fluoride), composed of pediatric
patient or parent questions and academic questions. An average score was revealed for pediatric
patient or parent questions, the lowest - for academic questions regarding dental trauma.
Nevertheless, no significant differences were noted in similarity and readability for different

question groups and topics [17].

Another study evaluated the bibliographic reliability of Al-based systems in generating
scientific references for standardized dental trauma scenarios. Those chatbots showed
noticeable variability in the accuracy of citations for dental injury management. Inaccurate or
incorrect references may contribute to the treatment failure, so Al-generated responses need to
be properly verified and used only as a supportive tool. It was emphasised that those findings

do not extend to clinical-decision making accuracy [18].

The high overall performance of all models of Al-systems (Chat-GPT, Claude, Google Gemini)
shown in the study, suggest that with a proper oversight current LLMs can assist as supportive

tools in clinical practice [12].

The proper incorporation of LLMs and Al can advance in clinical practice by improving the
ability to properly respond to critical situations, consequently increasing the chance of

treatment success [11].
3.4 Artificial intelligence as a tool to raise awareness

Al-based applications and systems can serve as tools to raise awareness about proper
management of dental injuries among pediatricians and non-medical persons, including family

members and friends.

The Al app - SOS Dental Trauma was developed based on IADT recommendations to provide
immediate guidance on how to proceed in situations of dental injuries prior to professional
care. WhatsApp was chosen to be the access platform, so the instructions can be presented
quickly, easily, and integrated into patients' daily lives. The entire conversation is limited to

dental trauma in both primary and permanent teeth. It was proven to support patients and



caregivers in the management of dental trauma emergencies and showed potential as a tool in
health education [1].

Wang et.al. showed that ToothSOS mobile app garnered 91.7% willingness among
pediatricians for TDI guidance, but awareness was low. Al tools such as ChatGPT showed
promise in patient education (76.7% accuracy for TDI queries) [19].

On the other hand, a study conducted by Sari et.al. presented that none of the pediatrician’s
participants knew about the ToothSOS application, 91.7% of them preferred using this tool in
future practices. It was stated that the unawareness of ToothSOS mobile application was an
important result of the study and highlighted the need for updating pediatricians on dental

traumatology [20].
3.5 Artificial intelligence in education about dental injuries

Al-based applications and systems have the potential to modernize dental education. They can
support teaching methods and elevate the learning process.

Haupt et al. showed that ChatGPT significantly improved student accuracy in dental trauma
assessment, especially in answering multiple-choice questions about the management of
injured primary teeth, compared with a control group. It was mentioned that medical and dental
students are more eager to use digital tools, preferring them to traditional textbooks, when in
need of immediate support in particular. More and more students prefer Al-based technologies
to traditional textbooks, on account of efficiency, speed and ease of access [10].

In another study it was indicated that Al-based systems can maintain a high level of interest
and motivation among the students and professionals in learning new techniques, where
consistency is crucial. Due to a high level of accuracy and specificity of Al, students explore

these systems to progress in clinical case management and refine their practical skills [11].

Another study suggested that thoughtful integration of Al-based apps, like ToothSOS, with
dental study programs may enhance academic development and increase the level of student’s
preparedness for emergencies in an everyday practice, such as dental injury management.
Additionally, it was demonstrated that even the patient-directed section of the ToothSOS app

can improve accuracy of proper management of dental trauma [21].

Haupt et.al. in their study showed that all evaluated support tools (ChatGPT-40, AcciDent app,

digital textbook) improved student’s scores in answering questions about dental injuries. Both



ChatGPT-40 and AcciDent app demonstrated high accuracy with faster responses compared to
digital textbook [10].

3.6 Comparison of Al tools

Kuru et.al. in their study compared correctness and consistency of five LLMs models in dental
trauma questions: ChatGPT-3.5, ChatGPT-4, Copilot Pro, Copilot Free, Google Gemini.
Provided responses to identical questions showed a high degree of consistency. Even though
no statistical differences in the accuracy were noticed, ChatGPT-3.5, ChatGPT-4.0 and Google
Gemini showed higher percentage of correct answers for multiple-choice and fill-in-the-blank
questions compared to dichotomous ones. Copilot models achieved no significant question-
type differences. Noticeably, Copilot’s and Gemini’s answers were often imprecise, whereas

Copilot’s sources citations were of low evidentiary value [22].

Another study evaluated the accuracy of different information sources (ChatGPT-40, AcciDent
app, textbook, no support tool) in clinically relevant educational content in dental trauma
management. Correctness for dichotomous questions varied vividly, depending on the type of
chatbot. ChatGPT-40 showed a mean accuracy of 86,4% [10].

Another research draws attention to the role of language in performance of LLMs. Even though
ChatGPT reached the highest absolute score, Claude may provide more reliable information
regarding dental trauma regardless of the used language. ChatGPT was reported to show the
most significant language influence, with better results in English. Google Gemini was
described to be moderate language dependent, whereas Claude was language independent. This
result implies that language can significantly influence the accuracy of Al generated responses
[12].

Manav et.al. evaluated a bibliographic reliability of Al-based chatbots in responding to
different dental trauma scenarios. Statistically important differences were found between
ChatGPT and other systems (particularly Gemini and DeepSeek), no significant differences
were noticed between Perplexity Al, Gemini and DeepSeek. ChatGPT and Perplexity Al were
suggested to have stronger grounding in databases compared to Gemini and DeepSeek [18].

Another study reported that ChatGPT-40 showed better results in management of complicated
crown fractures, whereas Gemini Advanced in avulsions. Gemini Advanced was more
consistent in handling uncomplicated fractures, luxations and intrusions, compared to
ChatGPT-40 [1].
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3.7 Limitations

There are several limitations of Al-based apps and chatbots mentioned in this review of

literature.

First, the effectiveness of LLMSs use depends on precision and a level of detail of formulated
instructions (known as prompts), which influences the clarity and relevance of generated
responses. This skill is emphasized as a key to LLMs proficiency. Luckily, this competence

can be taught and measured [10].

As mentioned before, language may influence the outcome of generated protocols by Al tools.
ChatGPT was reported to show the most significant language influence, with better results in
English. Google Gemini was described to be moderate language dependent, whereas Claude
was language independent. This result implies that language can significantly influence the
accuracy of Al generated responses, a fact that clinicians must be aware of, especially when
English is not their first language [12].

Another significant limitation of LLMs is the inability to cite the sources, which may generate
unverified and potentially unreliable responses. This issue may be crucial in the clinical
decision-making process while managing dental trauma, especially when response time plays
a crucial role in the treatment [16]. With the critical importance of evidence-based guidelines
for dental injuries, inaccurate or unverifiable citations can impede data verification processes.

Inaccurate or fabricated citations can be responsible for poor clinical decisions [18].

In maxillofacial surgery it was noticed that Al struggles to detect very subtle or complex
fractures. It was reported that Al performance drops when algorithms are based on data from
different hospitals [2].

4. Conclusion
The popularity of Al tools in the health-care field has increased rapidly, assisting with a
differential diagnosis and radiological reports and enabling to improve clinical effectiveness,
patient satisfaction and reduce health-care cost. In this review it has been shown that the
accuracy of suggestions by Al tools is generally highly rated, it depends on the input’s
precision, correctness, and reasoning. Several prompting strategies have been assessed to
enhance the performance of LLMs. Artificial intelligence is regarded as a fast and accessible
source of information for managing dental trauma emergencies, where time, proper diagnosis
and treatment play a crucial role and affect the prognosis of the teeth. Therefore it is important
for clinicians to understand the language of Al to communicate with chats effectively to
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achieve the best possible decision-making performance. Potential influence of errors and
inaccurate recommendations provided by Al may result in disastrous consequences. Therefore
Al-based systems are generally described as a supplemental tool rather than a sole source of
information. Even though Al-based apps are expanding quickly in health care, further research

is necessary to improve their reliability and clinical applicability in dentistry.
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