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ABSTRACT 

Forensic medicine has traditionally relied on conventional autopsy methods for determining the cause of 

death and supporting criminal investigations. However, the introduction of artificial intelligence (AI) has 

sparked a new era in forensic medicine, fundamentally altering the autopsy process. This comprehensive 

review investigates the transformative impact of AI-powered autopsy techniques on forensic medicine, 

emphasizing the advancements, challenges, and future possibilities. Through a meticulous analysis of 

current research and case studies, the article illustrates how AI significantly improves accuracy, 

efficiency, and objectivity in forensic investigations, resulting in more dependable outcomes. The 

integration of AI into autopsy procedures represents a revolutionary shift in forensic medicine, with 

emerging technologies and methodologies reshaping investigative practices. Alongside traditional 

autopsies, the utilization of VIRTOPSY—an advanced imaging technique—is increasingly prominent, 

further enhancing the forensic examination process. By delving into recent advancements, applications, 

and potential developments, this review provides a holistic overview of how AI is reshaping forensic 

investigations, enhancing reliability, and contributing to justice. This review underscores the 

transformative role of AI in forensic medicine, highlighting its potential to reshape practices and 

contribute significantly to societal well-being. 
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INTRODUCTION  

Forensic pathology plays a crucial role in legal investigations by providing insights into the 

circumstances surrounding a person's death. Traditionally, this has involved manual examination of 

corpses to determine the cause and manner of death. However, this approach is not without limitations, 

including subjectivity, time constraints, and expertise requirements. However, with the emergence of 

artificial intelligence (AI) technologies, there has been a paradigm shift in forensic practices.  The 

integration of AI technologies into forensic medicine has addressed many of these challenges, offering 

automated solutions that improve accuracy, streamline processes, and also AI-powered autopsies harness 

machine learning algorithms and data analytics to streamline post-mortem examinations, thereby 

augmenting forensic practitioners' capabilities and improving investigative outcomes. This review aims 
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to explore the transformative impact of AI in forensic medicine, focusing on its applications, benefits, 

challenges, and future directions. 

 

ADVANCEMENTS IN AI-POWERED AUTOPSY 

AI-powered autopsies find diverse applications across various forensic scenarios[1]. In cases of mass 

disasters or mass fatalities, rapid and accurate victim identification is critical[2]. AI algorithms facilitate 

facial recognition, dental matching, and anthropological analysis, enabling swift identification of 

individuals from fragmented remains[3]. Furthermore, AI-based analysis of toxicological data assists in 

identifying chemical substances and drug metabolites in post-mortem samples, elucidating the cause and 

manner of death[4]. Additionally, AI algorithms analyse patterns in injury characteristics and trajectories, 

aiding forensic pathologists in reconstructing the sequence of events leading to death and providing 

crucial evidence in criminal investigations. 

AI-powered autopsy techniques encompass various technologies, including machine learning 

algorithms, computer vision, and medical imaging analysis. These advancements facilitate automated 

analysis of forensic evidence, leading to faster and more precise determinations of cause of death and 

other pertinent findings[5]. 

1. Imaging Techniques 

A remarkable advancement in this field is the use of deep learning algorithms for image recognition and 

classification [6]. AI algorithms are increasingly being applied to various imaging modalities, such as 

computed tomography (CT) and magnetic resonance imaging (MRI), to enabling accurate identification 

and interpretation of anatomical structures and detect abnormalities with high accuracy [7]. These 

techniques enable rapid and non-invasive assessment of internal injuries, aiding in the identification of 

traumatic injuries, pathological conditions and potential causes of death [8]. For example, research by 

Johnson et al. (2020) demonstrated the effectiveness of convolutional neural networks (CNNs) in 

detecting injuries on post-mortem imaging[9].  

2. Virtual Autopsy 

Virtual autopsy or, VIRTOPSY [10], involves non-invasive imaging techniques such as CT scans, MRI, 

and 3D surface scanning to examine the body post-mortem. It provides detailed insights into internal 

structures, injuries, and pathological conditions without the need for traditional dissection. Virtopsy 

complements traditional autopsies and has been increasingly utilized in forensic investigations to 

minimize post-mortem invasiveness. Its integration alongside artificial intelligence in forensic pathology 

represents a significant advancement in modern forensic medicine [11].  

AI algorithms integrated with 3D reconstruction software [12] enhance virtual autopsies, enabling detailed 

visualization and analysis of internal structures without invasive procedures [13]. Additionally, AI 

facilitates the interpretation of forensic evidence, including DNA analysis, toxicology reports, and 

ballistics data, by streamlining data processing and enhancing result accuracy. These developments not 

only expedite autopsy processes but also minimize errors associated with human subjectivity, thereby 

enhancing the reliability of forensic findings14]. By generating detailed three-dimensional 

reconstructions of corpses, virtual autopsies allow forensic pathologists to conduct thorough 

examinations without the need for invasive procedures. This not only preserves the integrity of the body 

but also facilitates post-mortem analysis in cases where conventional autopsies are impractical or 

prohibited [15]. 
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3. Pattern Recognition 

AI-powered algorithms excel in recognizing patterns within medical images, allowing for the automated 

detection of injuries, fractures, and foreign objects. By leveraging machine learning techniques, these 

algorithms continuously improve their accuracy and sensitivity, facilitating early detection of subtle 

findings that may be overlooked by human observers[16]. Machine learning algorithms have proven 

effective in analysing vast datasets, aiding forensic pathologists in determining the cause of death more 

accurately. For instance, researchers have utilized machine learning algorithms to analyze patterns of 

injury in cases of child abuse, enabling early detection and intervention (Lantz et al., 2019) [17]. 

4. Automated Documentation and Reporting 

Additionally, AI-driven software platforms have been developed to assist forensic pathologists in 

interpreting autopsy findings. These platforms leverage natural language processing (NLP) algorithms to 

extract relevant information from autopsy reports and integrate it with medical databases and literature. 

By automating tedious tasks and providing comprehensive data analysis, these tools enhance the 

efficiency and accuracy of forensic investigations. AI-powered autopsies streamline the documentation 

process by automating the recording and reporting of findings. This not only saves time but also ensures 

standardized and comprehensive documentation, reducing the risk of errors and improving collaboration 

among forensic professionals[18]. 

 

CHALLENGES AND CONSIDERATIONS 

Despite the promising advancements in AI-powered autopsy techniques, several challenges persist in 

their widespread adoption and implementation. The reliance on algorithmic decision-making raises 

concerns regarding interpretability, accountability, and ethical implications. Moreover, the accuracy and 

generalizability of AI models are contingent upon the quality and representativeness of training data, 

posing challenges in diverse forensic contexts and population groups. Technical limitations such as 

image artefacts, variability in image quality, and algorithmic biases necessitate on-going refinement and 

validation of AI algorithms[19]. Furthermore, the integration of AI technologies into existing forensic 

workflows requires significant infrastructural support, specialized training, and regulatory frameworks to 

ensure compliance with legal and ethical standards[20]. 

One of the primary challenges is the interpretability of AI algorithms, as complex neural networks often 

operate as "black boxes," hindering the understanding of decision-making processes[21]. Transparency 

and explainability of AI models are essential for building trust among forensic practitioners and legal 

stakeholders. Additionally, issues related to data privacy, security, and bias mitigation require careful 

attention to safeguard sensitive information and ensure fairness in algorithmic outcomes[22]. Moreover, 

the integration of AI technologies necessitates adequate training and education for forensic pathologists 

and technicians to effectively utilize and interpret AI-generated results. 

Data Quality and Accessibility 

The effectiveness of AI algorithms relies heavily on the quality and quantity of training data[23]. 

Ensuring access to diverse and comprehensive datasets is essential to enhance the robustness and 

generalizability of AI models. One concern is the potential for bias in AI algorithms, which may 

inadvertently perpetuate disparities in forensic evaluations. It is essential to address biases in algorithmic 

decision-making through rigorous validation and oversight to ensure fairness and reliability in forensic 

analyses. 
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Ethical and Legal Implications 

The use of AI in forensic medicine raises ethical concerns regarding privacy, consent, and data security. 

Additionally, legal frameworks governing the admissibility of AI-generated evidence in court 

proceedings require careful consideration and standardization[24]. 

Human-AI Collaboration 

While AI algorithms can automate many aspects of the autopsy process, human expertise remains 

indispensable in interpreting findings, validating results, and making informed judgments. Establishing 

effective workflows for human-AI collaboration is crucial to maximize the benefits of both 

approaches[25]. 

Furthermore, the integration of AI into forensic medicine requires on-going training and education for 

forensic professionals to effectively utilize these technologies. Collaboration between computer 

scientists, medical professionals, and legal experts is essential to develop standardized protocols and 

guidelines for AI-powered autopsy procedures. 

Despite the promising potential of AI-powered autopsy, several challenges and considerations need to be 

addressed to ensure its effective implementation and ethical use in forensic medicine.  

 

FUTURE PERSPECTIVES 

The future of AI-powered autopsy in forensic medicine holds immense potential for further 

advancements and innovations. Continued research and development efforts are essential to enhance the 

performance and capabilities of AI algorithms, enabling more accurate and comprehensive analysis of 

forensic data. Integration with emerging technologies such as virtual reality (VR)[26] and augmented 

reality (AR)[27] could revolutionize the visualization and interpretation of post-mortem findings, 

providing immersive experiences for forensic professionals. Furthermore, interdisciplinary collaboration 

between forensic scientists, computer scientists, and legal experts is crucial for addressing complex 

ethical, legal, and societal implications associated with AI adoption in forensic practice. 

The continuous evolution of AI technologies promises further enhancements in forensic medicine. 

Integrating real-time data, virtual autopsies, and advanced AI models may redefine the landscape, 

offering unprecedented insights into complex forensic cases[28]. Key areas for future research and 

development include 

Integration of Multimodal Data 

Combining information from various imaging modalities, such as CT, MRI, and histopathology, can 

provide a more comprehensive understanding of post-mortem findings and enhance diagnostic 

accuracy[29]. 

Real-time Decision Support 

AI algorithms capable of providing real-time feedback and decision support during autopsies have the 

potential to streamline workflows, reduce errors, and improve efficiency in forensic investigations[30]. 

Ethical and Regulatory Frameworks 

Developing ethical guidelines and regulatory frameworks that govern the responsible use of AI in 

forensic medicine is essential to address concerns related to accountability, transparency, and patient 

rights[31]. 

Despite the challenges, the future of AI-powered autopsies in forensic medicine appears promising[32]. 

Continued advancements in AI algorithms, coupled with the integration of multimodal imaging 

modalities and molecular analyses[33], hold potential for comprehensive and personalized forensic 
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evaluations. Furthermore, collaborative efforts among multidisciplinary teams comprising forensic 

pathologists, radiologists, computer scientists, and legal experts are essential for the development and 

validation of robust AI-driven solutions tailored to forensic applications. Moreover, initiatives aimed at 

addressing data privacy concerns, algorithmic transparency, and regulatory frameworks are imperative 

to foster public trust and acceptance of AI technologies in forensic practice. 

 

CONCLUSION 

The transformative impact of AI-powered autopsy techniques on forensic medicine is evident, offering 

enhanced capabilities for investigating causes of death and providing critical evidence for legal 

proceedings. Advancements in machine learning, computer vision, and medical imaging analysis have 

revolutionized forensic investigations, enabling faster, more accurate, and non-invasive approaches to 

autopsy procedures. However, the adoption of these technologies necessitates careful consideration of 

ethical, legal, and practical implications to ensure their responsible and equitable use in forensic 

practice. 

The integration of artificial intelligence into autopsy procedures represents a transformative milestone in 

forensic medicine. AI-powered autopsies offer unprecedented opportunities to enhance the accuracy, 

efficiency, and reliability of post-mortem examinations, thereby advancing forensic investigations and 

contributing to justice. Through continued research, collaboration, and innovation, AI-driven 

technologies hold the promise of revolutionizing forensic medicine and shaping the future of 

investigative sciences.  

By leveraging AI technologies, forensic practitioners can achieve higher levels of diagnostic accuracy, 

efficiency, and standardization, thereby advancing the field of forensic medicine. However, addressing 

challenges related to algorithm interpretability, data privacy, and bias mitigation is essential to ensure 

the ethical and responsible use of AI in forensic practice. Looking ahead continued research and 

interdisciplinary collaboration are paramount for unlocking the full potential of AI in forensic medicine 

and shaping its future trajectory. 

In conclusion, the integration of AI technologies into forensic pathology has ushered in a new era of 

innovation and transformation. AI-powered autopsy techniques offer unparalleled capabilities in 

analysing post-mortem data, enhancing accuracy, efficiency, and objectivity in forensic investigations. 

While challenges remain in data quality, ethical considerations, and human-AI collaboration, the future 

holds immense promise for further advancements in this field. By embracing interdisciplinary 

collaboration and responsible innovation, we can harness the full potential of AI to advance the science 

of forensic medicine. 
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