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Abstract

Artificial Intelligence (AI) is revolutionizing various fields of medicine and science. In the realm of forensic medicine, AI is 
playing an increasingly significant role, not only in enhancing traditional forensic practices but also in improving the teaching 
of forensic medicine. This article explores the integration of AI in the teaching of forensic medicine and its applications in 
medico-legal autopsy, forensic toxicology, and disaster victim identification. By examining current AI technologies and their 
potential impacts, this article sheds light on the future of forensic medicine education and practice, emphasizing the need for 
continued research and development in this dynamic field.  
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Abbreviation: AI: Artificial Intelligence.

Introduction

Forensic medicine is a specialized field within medicine 
that involves the application of medical knowledge to 
legal issues. It encompasses various sub-disciplines such 
as medico-legal autopsy, forensic toxicology, and disaster 
victim identification, each of which plays a crucial role in 
legal and criminal investigations [1-3]. With advancements 
in technology, especially in Artificial Intelligence (AI), the 
teaching and practice of forensic medicine are undergoing 
significant transformations.

AI, a branch of computer science, deals with the 
development of machines capable of performing tasks that 

typically require human intelligence. It has found applications 
in a wide range of fields, including medicine, where it has the 
potential to improve diagnostics, treatment, and education. 
In the context of forensic medicine, AI can enhance existing 
methods and offer novel solutions, ultimately improving the 
quality of medico-legal services with practice of humanitarian 
aspects [4].

This article explores the integration of AI in the 
teaching of forensic medicine and its applications in medico-
legal autopsy, forensic toxicology, and disaster victim 
identification. By examining current AI technologies and 
their potential impacts, this article provides insight into the 
future of forensic medicine education and practice.
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AI in Forensic Medicine Education

AI-Powered Virtual Simulations: AI-driven virtual 
simulations offer an innovative approach to teaching 
forensic medicine via evidence based learning [5,6], case 
based learning [7], google sites [8], open book revision [9], 
e learning [10], etc. These simulations can replicate real-
world scenarios, allowing students to interact with digital 
autopsy subjects, toxicological analyses, and disaster victim 
identifications. Virtual simulations provide a risk-free 
environment for learners to practice and hone their skills, 
helping them become more proficient in their chosen field.
Personalized Learning: AI algorithms can adapt the learning 
experience to the needs of individual students. By analyzing 
a student’s progress and areas of strength and weakness, AI 
systems can tailor educational content, ensuring that each 
student receives the most relevant and effective instruction. 
This adaptability enhances the overall learning experience 
and supports knowledge retention.
Intelligent Tutoring Systems: AI-driven intelligent tutoring 
systems can offer real-time feedback and assistance to 
students. They can analyze students’ responses to questions 
or exercises and provide immediate guidance, corrections, 
or supplementary information, improving the quality of 
education in forensic medicine.

AI in Medico-Legal Autopsy

Automated Image Analysis: In medico-legal autopsy, AI has 
the potential to expedite and enhance the analysis of post-
mortem images. Machine learning algorithms can identify 
and classify various anatomical structures and pathologies, 
assisting forensic pathologists in their assessments. This 
automation can significantly reduce the time required for 
autopsies while improving the accuracy of findings [11,12].
Forensic Pathology Databases: AI-powered databases can 
store and retrieve vast amounts of forensic pathology data, 
enabling pathologists to access a wealth of information 
quickly. These databases can aid in comparing current cases 
with historical data, which can be invaluable in identifying 
patterns and trends in medico-legal cases [13].
Virtual Autopsy: AI-driven virtual autopsy is a non-invasive 
method that can be used in conjunction with traditional 
autopsies. Imaging technologies like MRI and CT scans, 
coupled with AI, can create highly detailed three-dimensional 
models of the body. These models can be explored digitally, 
allowing pathologists to conduct virtual autopsies without 
the need for invasive procedures [14,15].

AI in Forensic Toxicology

Rapid Drug Analysis: Forensic toxicologists analyze bodily 
fluids and tissues to detect the presence of drugs, toxins, 
and poisons. AI can streamline this process by automating 

the identification of substances. Mass spectrometry and 
chromatography instruments equipped with AI can quickly 
and accurately identify compounds, reducing the turnaround 
time for toxicology reports [16,17].
Predictive Toxicology: AI algorithms can predict the effects 
of toxins and drugs on the human body, helping forensic 
toxicologists understand the potential impact of a substance 
on an individual’s health. This predictive capability can be 
especially useful in cases where the exact cause of death or 
illness is unclear [18].

AI in Disaster Victim Identification

Facial Recognition and Matching: In disaster victim 
identification, rapid identification of victims is crucial. AI-
driven facial recognition systems can compare images of 
recovered bodies with photographs of missing persons, 
expediting the identification process. These systems are 
particularly valuable in mass disaster scenarios [19-21].
Data Integration: AI can help manage the vast amount of 
data generated during disaster victim identification efforts. 
This includes information about missing persons, dental 
records, DNA profiles, and post-mortem examinations. AI 
systems can cross-reference and analyze this data to create 
a comprehensive and accurate victim identification database 
[22-25].

Challenges and Considerations

While AI presents numerous opportunities for 
improving forensic medicine and its teaching, there are 
several challenges and ethical considerations to address:
Data Privacy and Security: The use of AI in forensic 
medicine requires access to sensitive personal information 
and medical data. Protecting the privacy and security of this 
data is of utmost importance.
Bias and Fairness: AI algorithms can inherit biases present 
in training data, potentially leading to biased results in 
forensic medicine. Addressing and mitigating bias in AI 
systems is essential.
Accountability: In the legal and medical contexts, it is 
crucial to determine responsibility when AI is involved. 
Establishing clear accountability is necessary in cases of 
errors or malpractice.
Ethical Use of AI: The ethical use of AI in forensic medicine 
must be a top priority. Decisions regarding the use of AI 
should prioritize ethical considerations and the best interests 
of both the deceased and the living.

Conclusion

The integration of AI into the teaching of forensic 
medicine and its applications in medico-legal autopsy, 
forensic toxicology, and disaster victim identification 
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represents a significant advancement in the field. AI can 
improve the quality of education, expedite forensic processes, 
and enhance the accuracy of forensic analyses.

As AI technology continues to evolve, it is crucial for the 
forensic medicine community to embrace these innovations 
while maintaining ethical standards and ensuring data 
privacy and security. The successful integration of AI in 
forensic medicine relies on collaboration between medical 
professionals, computer scientists, legal experts, and 
educators.

While AI is already making substantial contributions to 
forensic medicine, the journey is far from over. Continued 
research and development will undoubtedly uncover new 
ways to improve the teaching of forensic medicine and 
enhance the practice of medico-legal autopsy, forensic 
toxicology, and disaster victim identification. By embracing 
AI responsibly, the forensic medicine community can advance 
its capabilities and further its mission to provide justice and 
closure to the families of victims.
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