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Abstract. Forensic medicine is a multidisciplinary science at the intersection of
medicine and law, providing objective evaluation of injuries, causes of death, and
medico-legal circumstances essential for judicial decision-making. Its historical
development reflects the evolution of medical knowledge, legal systems, and
societal understanding of responsibility and evidence. This article presents a
comprehensive overview of the major stages in the evolution of forensic medicine—
from early empirical observations in ancient civilizations to the emergence of
modern high-technology forensic science. Key contributions, scientific milestones,

and influential scholars who shaped the discipline are examined.
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Introduction. Forensic medicine as a scientific discipline emerged from
centuries of accumulated medical knowledge, legal practice, and societal need for
objective evaluation of injuries and death. Originally rooted in traditional healing
practices and early legal codes, forensic medicine has undergone profound

transformations, becoming an essential component of modern justice systems.

Today, forensic medicine integrates clinical medicine, pathology, toxicology,
radiology, anthropology, molecular biology, and genetic technologies. However, its
origins date back thousands of years, when societies first recognized the need to
determine cause of death and distinguish natural death from violence. Understanding

the historical development of forensic medicine provides insight into how medical
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science progressed in its ability to answer legal questions with increasing precision

and scientific rigor.

2. Forensic Medicine in Ancient Civilizations. 2.1. Ancient Egypt,
Mesopotamia, and Babylon. The earliest references to medico-legal evaluation
appear in the Code of Hammurabi (18th century BCE), which outlined the
physician’s legal responsibility for treatment outcomes. Egyptian priests performed
examinations of the dead during the embalming process, contributing to early
anatomical knowledge. Records also show that injuries in workers and soldiers were
documented for legal and administrative purposes. 2.2. Ancient India and China.
In India, texts such as the Ayurveda described signs of death, types of wounds, and
poisoning, indicating early forensic awareness. In China, forensic medicine reached
a major milestone with the publication of “Xi Yuan Lu” (The Washing Away of
Wrongs) by Song Ci in 1247 CE. This was the first comprehensive forensic manual
in world history, describing methodologies for evaluating wounds, causes of death,

and distinguishing homicide from accident.

3. Contributions of Ancient Greece and Rome. Greek physicians, particularly
Hippocrates, emphasized careful documentation of injuries, objectivity in
diagnosis, and analysis of trauma mechanisms—principles essential for forensic
practice.

Galen, through extensive anatomical studies, advanced the understanding of
physiology, trauma, and death mechanisms. His teachings dominated medical and
forensic thought in Europe for over a millennium, laying the foundation for rational

medico-legal evaluation.

4. Middle Ages: The Rise of Legal Requirements. During the Middle Ages,
forensic medicine gained institutional recognition. European governments began

requiring physicians to examine bodies in cases of suspicious death. By the 13th—
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14th centuries, official medico-legal reports became mandatory in homicide

investigations.

In Italy, France, and later Germany, physicians were appointed as medical
jurists, responsible for performing autopsies, documenting injuries, and providing
expert testimony. This period marks the beginning of systematic medico-legal

practice.

5. Renaissance and the Birth of Scientific Anatomy. The Renaissance brought
dramatic progress in anatomy, largely due to Andreas Vesalius, whose work De
Humani Corporis Fabrica (1543) revolutionized anatomical science. Detailed

anatomical knowledge enabled:

« more precise determination of causes of death;
« correlation between wounds and trauma mechanisms;

« scientific autopsy procedures.

Medical schools across Europe began teaching anatomy and medico-legal

dissection, establishing forensic medicine as part of formal education.

6. The Growth of Forensic Medicine in the Modern Period (17th—19th

centuries)
6.1. Germany and Austria: The cradle of modern forensic medicine

The works of scholars such as Johann Peter Frank and Paulus Zacchias
systematically organized medico-legal knowledge. Frank’s System of Complete
Medical Police marked the transition from empirical practice to scientific forensic

medicine.

6.2. Development of forensic toxicology

https:// journalss.org/index.php/luch/ 172 Yacmv-58_ Tom-4_/lexaops-2025



https://scientific-jl.com/luch/

ISSN:
3030-3680

JAVYUHUIHE HHTEJIVIEKTYAJIBHBIE HCC/IE/OBAHHA

The 19th century saw the rise of forensic toxicology under Mathieu Orfila,
whose studies on poisons established toxicology as a core branch of forensic

medicine.
6.3. Forensic medicine in the Russian Empire

In 1716, Peter I introduced regulations requiring physicians to conduct medico-
legal examinations.
By 1797, the first Department of Forensic Medicine was founded at the Imperial
Medical-Surgical Academy, marking the institutionalization of forensic science in

Russia.
7. Scientific Progress of the 19th—20th Centuries
7.1. Microscopy and pathology

Advances in histology and pathology, led by Rudolf Virchow, allowed
differentiation of antemortem and postmortem injuries, identification of disease

processes, and clarification of mechanisms of death.
7.2. Emergence of forensic criminology

Researchers such as Francis Galton and Edmond Locard introduced
fingerprint analysis and the principle of exchange, laying foundations for modern

forensic investigation.
7.3. Formalization of thanatology

Thanatology emerged as a scientific discipline, generating detailed
classifications of early and late postmortem changes, time of death estimation, and

death mechanisms.
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8. Contemporary Forensic Medicine: A High-Technology Discipline
Modern forensic medicine integrates:

« DNA profiling and molecular genetics

« Forensic toxicology and toxicogenomics

« Forensic radiology (CT, MRI, virtopsy)

 Digital 3D reconstruction and computer modeling
« Forensic anthropology and odontology

« Artificial intelligence in forensic interpretation

International standards such as ISO/IEC 17025, ENFSI recommendations, and
WHO medico-legal guidelines play a fundamental role in ensuring that forensic
examinations are conducted with a high and consistent level of quality, reliability,

and reproducibility worldwide.

ISO/IEC 17025 establishes the general requirements for the competence of
testing and calibration laboratories, including forensic laboratories. It regulates
key aspects such as staff qualifications, method validation, equipment calibration
and maintenance, measurement uncertainty, internal quality control, documentation,
traceability of results, and corrective actions in case of errors. Accreditation to
ISO/TEC 17025 means that a forensic laboratory operates according to
internationally recognized criteria and that its results can be trusted and compared

across different institutions and jurisdictions.

The recommendations and best practice manuals issued by ENFSI (European
Network of Forensic Science Institutes) provide more field-specific guidance,
including detailed protocols for sampling, DNA analysis, interpretation of mixed
profiles, reporting, and participation in proficiency testing schemes. These

documents help harmonize forensic procedures across different countries, reduce
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variability in laboratory practices, and promote the use of validated, scientifically
sound methodologies. ENFSI also supports interlaboratory comparisons and

collaborative exercises, which are crucial for external quality assessment.

In parallel, WHO medico-legal guidelines address the broader context of
medico-legal care, especially in sensitive areas such as sexual violence, torture, and
human rights violations. They define standards for the examination and
documentation of injuries, collection of biological samples, ethical conduct,
informed consent, and protection of victims. These guidelines ensure that forensic
and medico-legal activities are not only technically accurate, but also carried out in

a manner that respects dignity, confidentiality and legal safeguards.

Taken together, ISO/IEC 17025, ENFSI recommendations, and WHO medico-
legal guidelines form a multilevel framework of quality assurance. They support
the standardization of methods, enhance transparency and accountability, facilitate
international cooperation, and strengthen the evidentiary value of forensic findings
in judicial proceedings. By aligning laboratory practice with these standards,
forensic medicine moves from isolated expert opinion toward a globally
coordinated, scientifically validated and ethically grounded system of medico-legal

expertise.

Forensic medicine is now a globalized, collaborative field combining medicine,
biology, law, and advanced technology to provide scientifically grounded

conclusions in judicial processes.

Conclusion. The history of forensic medicine reflects, in a remarkably
concentrated form, the broader evolution of scientific knowledge, legal structures,
and societal values. At its earliest stages, when ancient civilizations attempted to
distinguish between natural and violent death, forensic practice was largely

empirical, grounded in observation, custom and religious or cultural norms. Over
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centuries, as anatomy, pathology, microbiology and later genetics developed,
forensic medicine progressively shifted from descriptive observation to evidence-
based, experimentally supported reasoning. In parallel, transformations in legal
systems—ifrom customary law to codified criminal and civil procedures—created a
growing demand for objective, standardized, and scientifically justified expert
opinions. Social changes, including increasing recognition of individual rights, the
presumption of innocence, and the need for transparency in judicial processes,
further strengthened the role of forensic medicine as a mediator between biological

reality and legal interpretation.

From its origins in ancient Egyptian, Mesopotamian, Indian, Chinese and Greco-
Roman practices to the high-precision molecular technologies of the 21st century,
forensic medicine has evolved into a dynamic and indispensable field. Each
historical stage—from early empirical observations at the scene of death, through
the introduction of autopsy and microscopic pathology, to the advent of toxicology,
radiology, DNA profiling and digital reconstruction—has incrementally improved
the accuracy, objectivity, and reproducibility of medico-legal conclusions. Modern
innovations such as next-generation sequencing, virtual autopsy (virtopsy),
advanced imaging, and integrated forensic databases exemplify how digital and

genetic technologies now underpin many aspects of forensic investigation.

Understanding this historical trajectory not only highlights the depth, complexity
and resilience of the discipline, but also clarifies its future directions. The continued
expansion of molecular techniques promises more detailed insight into mechanisms
of injury, time of death, individual identity and even environmental and epigenetic
influences. The integration of artificial intelligence and machine learning into
pattern recognition, image analysis and probabilistic interpretation of complex data
sets 1s likely to further standardize and strengthen forensic conclusions. In parallel,

the development and harmonization of global standards—covering quality
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assurance, accreditation, ethical principles and data protection—aim to ensure that
forensic evidence is both scientifically robust and legally defensible across

jurisdictions.

In this context, forensic medicine today stands as a critical pillar of justice, public
health and human rights. It contributes to fair trials, the investigation of violence and
torture, the documentation of mass atrocities, the identification of missing persons,
the evaluation of medical malpractice, and the protection of vulnerable populations.
By combining scientific rigor with ethical responsibility and legal relevance,
forensic medicine not only reconstructs past events, but also helps shape more

accountable and humane societies.
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