INTERNATIONAL ©
JOURNAL FOR
LEGAL


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

DISCLAIMER

No part of this publication may be reproduced, stored, transmitted, or distributed in any form
or by any means, whether electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission of the Managing Editor of the International Journal for Legal

Research & Analysis (IJLRA).

The views, opinions, interpretations, and conclusions expressed in the articles published in this
journal are solely those of the respective authors. They do not necessarily reflect the views of

the Editorial Board, Editors, Reviewers, Advisors, or the Publisher of [JLRA.

Although every reasonable effort has been made to ensure the accuracy, authenticity, and
proper citation of the content published in this journal, neither the Editorial Board nor IJLRA
shall be held liable or responsible, in any manner whatsoever, for any loss, damage, or
consequence arising from the use, reliance upon, or interpretation of the information contained

in this publication.

The content published herein is intended solely for academic and informational purposes and

shall not be construed as legal advice or professional opinion.

Copyright © International Journal for Legal Research &  Analysis.
All rights reserved.

Page | 1231


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

ABOUT US

The International Journal for Legal Research & Analysis (IJLRA) (ISSN: 2582-6433) is a peer-
reviewed, academic, online journal published on a monthly basis. The journal aims to provide
a comprehensive and interactive platform for the publication of original and high-quality legal

research.

IJLRA publishes Short Articles, Long Articles, Research Papers, Case Comments, Book
Reviews, Essays, and interdisciplinary studies in the field of law and allied disciplines. The
journal seeks to promote critical analysis and informed discourse on contemporary legal, social,

and policy issues.

The primary objective of IJLRA is to enhance academic engagement and scholarly dialogue
among law students, researchers, academicians, legal professionals, and members of the Bar
and Bench. The journal endeavours to establish itself as a credible and widely cited academic
publication through the publication of original, well-researched, and analytically sound

contributions.

IJLRA welcomes submissions from all branches of law, provided the work is original,
unpublished, and submitted in accordance with the prescribed submission guidelines. All
manuscripts are subject to a rigorous peer-review process to ensure academic quality,

originality, and relevance.
Through its publications, the International Journal for Legal Research & Analysis aspires to

contribute meaningfully to legal scholarship and the development of law as an instrument of

justice and social progress.

Page | 1232


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

PUBLICATION ETHICS, COPYRIGHT & AUTHOR
RESPONSIBILITY STATEMENT

The International Journal for Legal Research and Analysis (IJLRA) is committed to upholding
the highest standards of publication ethics and academic integrity. All manuscripts submitted
to the journal must be original, unpublished, and free from plagiarism, data fabrication,
falsification, or any form of unethical research or publication practice. Authors are solely
responsible for the accuracy, originality, legality, and ethical compliance of their work and
must ensure that all sources are properly cited and that necessary permissions for any third-
party copyrighted material have been duly obtained prior to submission. Copyright in all
published articles vests with IJLRA, unless otherwise expressly stated, and authors grant the
journal the irrevocable right to publish, reproduce, distribute, and archive their work in print
and electronic formats. The views and opinions expressed in the articles are those of the authors
alone and do not reflect the views of the Editors, Editorial Board, Reviewers, or Publisher.
IJLRA shall not be liable for any loss, damage, claim, or legal consequence arising from the
use, reliance upon, or interpretation of the content published. By submitting a manuscript, the
author(s) agree to fully indemnify and hold harmless the journal, its Editor-in-Chief, Editors,
Editorial Board, Reviewers, Advisors, Publisher, and Management against any claims,
liabilities, or legal proceedings arising out of plagiarism, copyright infringement, defamation,
breach of confidentiality, or violation of third-party rights. The journal reserves the absolute
right to reject, withdraw, retract, or remove any manuscript or published article in case of

ethical or legal violations, without incurring any liability.

Page | 1233


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

VIRTUAL AUTOPSY IN INDIA: A CRITICAL STUDY
OF SCIENTIFIC AND LEGAL DIMENSIONS:

AUTHORED BY - MITHRAVINDHA R

CHAPTER 1- INTRODUCTION:
1.1. INTRODUCTION:
Death, being inevitable, leaves behind lot of questions that needs to be answered precisely and
impartially, sometimes such answers may only be known to the deceased, in such a case scalpel
for centuries proved to be a primary tool to uncover those answers by the method of traditional
autopsy. Traditional autopsy has played a crucial role in determining the cause of death and
aiding in administration of justice. Yet it in this modern era that involves rapidly increasing
technological advancements and heightened sensitivity towards human dignity, the age old
practice using scalpel to dissect the body is being questioned and tagged as gruesome for its
invasive cutting of body and exposure of internal organs.
Especially in India, a country known for its diverse cultural and religious fabric, immense
values is placed on sanctity and integrity of the body even after their death raising conflicts
between the societal values and the invasive nature of the autopsy procedure, as it not only
affects the religious sentiments but also the emotional well being of the near and dear ones of
the deceased. Apart from this, the method’s effectiveness and reliability is often complicated
by the practical realities of Indian forensic system ranging from overcrowded mortuaries to
limited resources.
Against this backdrop, there emerged a new technological innovation in the field of forensic
science- Virtual Autopsy (Vitropsy). By employing advanced imaging technologies like
computed tomography and magnetic resonance imaging, a precise, non- invasive and
reproducible examination of human body is facilitated. This positive shift from scalpel to
scanner not only redefines forensic science but also echoes the evolving interpretation of
dignity under Article 21 of Indian Constitution, which extends even after the life. However,
this transition poses legal challenges in India as the existing procedural framework like BNSS
operates relying the results of physical examination. The admissibility and evidentiary value
of results from vitropsy is still uncertain under the BSA, 2023, creating a gap between
technological advancement and legal recognition.

This paper attempts to analyze the trustworthiness of vitropsy and its legal implications in
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India. Alongside, it also undertakes to critically evaluate the ill-effects of traditional autopsy
method, questioning whether continued reliance on the same is justified in the face of more
humane and technologically advanced alternatives. Further a comparative analysis of practices
in other jurisdiction is done to see the success of Vitropsy. Thus this study overall seeks to

explore a balanced integration of law, science and technology.

1.2. NEED FOR THE STUDY:

This study becomes important at a time when forensic investigation is slowly being pushed to
evolve beyond conventional methods. It helps in shaping informed policies by examining both
traditional and emerging techniques, while also creating a space for meaningful discussion
among doctors, forensic experts, lawyers, and policymakers. By pointing out practical gaps
like delays, lack of infrastructure, and procedural inconsistencies, it encourages improvements
in the existing system. At the same time, it brings attention to newer approaches such as virtual
autopsy, promoting methods that are not only scientifically reliable but also more respectful of
human dignity. In doing so, the study acts as both a guide for reform and a starting point for
future research, aiming to make the medico-legal system more efficient, balanced, and

responsive to present-day needs.

1.3. SIGNIFICANCE OF THE STUDY:

This study becomes important when autopsy is seen not only as a medical requirement but also
as something that affects people on a very personal level. For families, it is already a difficult
time, and the idea of a traditional autopsy can sometimes make it even harder to accept. Even
though such procedures are necessary for investigation, they often bring up concerns about
dignity and sensitivity. Because of this, there is a growing need to think about whether the same
purpose can be fulfilled in a less invasive and more respectful way.

In this context, virtual autopsy becomes relevant as it introduces a different approach that is
based on technology rather than physical procedures. At the same time, any new method cannot
function without legal support. This makes it important to understand how such techniques can
be accommodated within existing laws like the Bharatiya Sakshya Adhiniyam, 2023, and
whether changes are required.

Another reason why this study is important is because it looks at the ground reality in India. In
many places, traditional autopsy is still carried out with limited facilities, shortage of trained
professionals, and procedural delays. These issues can affect not only the speed of investigation

but sometimes even the quality of results. By bringing virtual autopsy into the discussion, the
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study tries to explore whether technology can help overcome some of these practical difficulties
and improve the overall system.

The study also becomes relevant when seen from the perspective of change. Legal and medical
systems are often slow to adapt, even when better methods are available. Virtual autopsy is still
a developing concept in India, and there is not much clarity about how it can be used in real
cases. Because of this, the study plays a role in starting that conversation, by asking whether
the existing approach is enough or if there is a need to move forward.

It is also significant because it connects two fields that do not always work closely together-
law and science. While science focuses on accuracy and innovation, law focuses on procedure
and acceptance. This study tries to bring both together by examining whether a scientifically
advanced method like virtual autopsy can fit within legal requirements and still be practically

useful.

1.4. REVIEW OF LITERATURE:

The history of autopsy, as one may see by examining the literature, is actually the history of
how medicine came to know how to comprehend death to explain life. A turning point was one
of the first with the work of Giovanni Battista Morgagni, who wrote in 1761, De Sedibus et
Causis Morborum per Anatomen Indagatis. Morgagni abandoned abstract theories and
demonstrated that the actual answers were within the human body- that disease left traces, and
that these traces could be read even after death. This concept, which is so easy to hear
nowadays, transformed the manner in which physicians dealt with disease and death.! This
practice was later given a new dimension of discipline by the introduction of systematic organ
examination and the association of disease with cellular change by Rudolf Virchow. Autopsy,
henceforth, ceased to be mere observation--it was a science?.

In India, a lot of what is taught and practised is still based on authoritative works such as the
Essentials of Forensic Medicine and Toxicology by K.S. Narayan Reddy?® and the
Textbook of Medical Jurisprudence and Toxicology by Parikh C.K.* These are not mere
descriptions of procedures, but mirror the medico-legal practice reality, how autopsies are
performed in overcrowded mortuaries, how reports are written under time pressure, and how

doctors are frequently constrained by limited resources. In addition to these, there are

! Giovanni Battista Morgagni, De Sedibus et Causis Morborum per Anatomen Indagatis 12—18 (1761).

2 Rudolf Virchow, Cellular Pathology as Based upon Physiological and Pathological Histology 25-30 (1860).

3 K.S. Narayan Reddy & O.P. Murty, The Essentials of Forensic Medicine and Toxicology 85-102 (34th ed.
2017).

4 C.K. Parikh, Parikh’s Textbook of Medical Jurisprudence and Toxicology 140—158 (6th ed. 2019).
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international manuals like the one by the College of American Pathologists, titled Autopsy
Performance and Practice, and Ludwig’s Handbook of Autopsy Practice, which provide a
more organized, near-textbook-perfect view of how autopsies are supposed to be conducted.’
However, reading further, particularly journal literature such as the Indian Journal of
Forensic Medicine and Toxicology, one gets a different picture. The issue of inconsistency,
untrained staff, and delays that may compromise reliability of findings is recurrent. The
journals like The Lancet and BMJ (British Medical Journal) also indicate that the traditional
autopsy rates are on the decrease. Not that it has become irrelevant, but because it is being
perceived as more and more intrusive, time-consuming, and even restricted in its revelations.
It is to these same concerns that imaging-based post-mortem examination started to emerge.
One of the biggest steps in this direction was made by the article by Michael Thali, titled: The
Virtopsy Approach: 3D Optical and Radiological Scanning and Reconstruction in
Forensic Medicine. SThis piece of work brought about the concept that the body could be
studied without opening it- through CT scans, MRI, and 3D imaging to view what is inside.
The significance of this is not only the technology, but the change of thought: the fact that
answers might be discovered without dissection.

This concept was also elaborated in the article by Richard Dirnhofer and Michael Thali,
entitled: Virtopsy -The Swiss Virtual Autopsy Approach,’ in which the practical use of these
methods in actual forensic cases was addressed. Likewise, as described in the work of Guy N.
Rutty, What has post-mortem computed tomography even done for forensic pathology?,?
imaging can be used to identify fractures, internal bleeding, and other structural alterations with
a degree of clarity that is sometimes even more clearly documented than traditional techniques.
In the meantime, post-mortem angiography was introduced by the article by Jackowski
Christian, titled, Virtopsy: Minimally Invasive, Imaging-Guided Virtual Autopsy, which
enabled even blood vessels to be examined after death, something that previous imaging
methods could not do. More recent articles such as the one by Grabherr S, titled Advances in

Post-Mortem Imaging, discuss how digital reconstruction and artificial intelligence can

5 College of American Pathologists, Autopsy Performance & Reporting 5-12 (latest ed.).

¢ Michael J. Thali et al., The Virtopsy Approach: 3D Optical and Radiological Scanning and Reconstruction in
Forensic Medicine 3-20 (2009).

7 Richard Dirnhofer & Michael J. Thali, Virtopsy-The Swiss Virtual Autopsy Approach, 158 Forensic Sci. Int’l
149, 149-56 (2006).

8 Rutty G, What has post-mortem computed tomography even done for forensic pathology?

Diagnostic Histopathology, 2020; 26, 368-374

9 Jackowski, Christian. “VIRTOPSY: Minimally Invasive, Imaging-Guided Virtual Autopsy.” RadioGraphics,
2006.
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influence the future of forensic investigations.'°

Meanwhile, the legal aspect should not be overlooked. Readings such as the Law of Evidence
by Ratanlal and Dhirajlal 'are a reminder that however sophisticated a method may be, it
will only be as valuable as it can be in a court of law. Another dimension is introduced by
judicial rulings like the case of Parmanand Katara v. Union of India'? and Ashray Adhikar
Abhiyan v. Union of India!3, which states that even post-mortem, dignity should be upheld,
which is based on Article 21 of the Constitution of India. The shift towards less invasive
approaches, in that regard, is not only scientific, but also constitutional and ethical.

The international organisations such as the World Health Organization have also highlighted
the importance of accuracy and standardisation in the determination of cause of death.
Combined with advances in imaging, it is evident that the discipline is gradually shifting

towards approaches that are not only accurate but also respectful and reproducible.

1.5. RESEARCH GAP:

Though there is some existing literature on autopsy procedure and emerging discussions about
the virtual autopsy, most studies provide technological and medical aspect alone, there is no
combined scientific and legal analysis in the Indian context. Moreover there is very limited
research discussing about the ill-effects of traditional autopsy connecting them to the need for
an alternative method. Similarly, the connection between conventional autopsy and the dignity
of the deceased under Article 21 of constitution is often ignored. There is also little study
showing how various countries handle virtual autopsy, Thus this study tries to fill all the gaps

by bridging all these aspects in simple and clear way.

1.6. RESEARCH PROBLEM:

Traditional autopsy is a surgical procedure where a thorough examination of a corpse is done
by dissecting it inorder to find the case, mode and manner of death. Though primary objective
for conducting autopsy is to get accurate result about the nature of death, in India, the
effectiveness of this procedure is hindered by practical realities like limited resources,
inadequacy in staffing, backlog of cases, human error and procedural delays. As bodies

decompose faster, the accuracy is greatly effected as time passes by undermining the quality

10 Grabherr S, Grimm J, Dominguez A, Vanhaebost J, Mangin P. Advances in post-mortem CT-angiography. Br
J Radiol. 2014

11 Ratanlal & Dhirajlal, The Law of Evidence 512-530 (27th ed. 2019).

12 Parmanand Katara v. Union of India, (1989) 4 SCC 286

13 Ashray Adhikar Abhiyan v. Union of India, (2002) 2 SCC 27
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of medico-legal report produced as a result of traditional autopsy. The significant problem is
the lack of uniformity in autopsy procedure, making the outcome of post mortem vary
according to individual expertise, availability of facilities and surrounding administrative
conditions creating disparities in conclusion, impeding the justice. Further there is limited
scope for re-examination because the body once dissected cannot be restored back to original
condition posing a big challenge for appellate court to reassess findings when new evidence is
discovered or grave injustice has took place. Apart from this dignity of deceased and religious
sentiments are affected because of the procedure’s invasive nature provoking the need to shift

to a humane, effective and credible alternative which gives more accurate result.

1.7. RESEARCH QUESTIONS:

1. What is autopsy?
What are the procedures and key features of traditional autopsy practices?
What are the major ill effects connected to conventional autopsy in India?
What is Virtual Autopsy and how does it differ from traditional autopsy?
What are the scientific advantages and limitations of vitropsy?

How are autopsies regulated under BNSS, 2023 and what is their evidentiary value?

A T e

How far other countries are successful in adopting Vitropsy as an alternative to
traditional autopsy?
8. What legal, ethical and practical reforms are necessary to integrate virtual autopsy into

Indian forensic system?

1.8. HYPOTHESIS:
1. Traditional autopsy in India, though widely practiced, faces practical and ethical
limitations that reduce its effectiveness in modern medico-legal investigations.
2. The challenges associated with traditional autopsy can be more effectively addressed

through the adoption of suitable alternative approaches.

1.9. AIM OF THE STUDY:

The aim of this study is to examine the scientific and legal dimensions of virtual autopsy in
India, with a focus on assessing whether it can serve as a reliable alternative to traditional
autopsy. It seeks to analyze the limitations of conventional methods, explore the technological
basis of virtual autopsy, and evaluate its admissibility and scope within the existing legal

framework, including the BSA, 2023. The study ultimately aims to suggest a balanced approach
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for integrating virtual autopsy into India’s medico-legal system.

1.10. OBJECTIVES OF THE STUDY:
1. To understand the concept and role of autopsy in Indian medico-legal system.
2. To examine the limitations and ill effects of traditional autopsy practice
3. To study scientific techniques and advantages of virtual autopsy
4. To analyse the legal framework governing autopsies in India
5. To understand the success rates of virtual autopsy in other counties so as to suggest

reforms for India

1.11. RESEARCH DESIGN:

This study follows doctrinal research methodology, mainly based on understanding and
interpreting existing laws and scientific developments. The study explores scientific aspect of
both traditional and virtual autopsy including techniques, accuracy and limitations involved in
each method. At the same time, it also examines legal provisions of Bharatiya Nagarik
Suraksha Sanhita, 2023 and Bharatiya Sakshya Adhiniyam to find out how autopsies are
regulated and how they are treated as evidence in Indian legal system. The study thus relies on

secondary sources like books, research articles, case laws and online materials.

1.12. SCOPE AND LIMITATION:

This study primarily focuses on ill effects of traditional autopsy practices in India and the need
to explore for a more effective alternative particularly virtual autopsy. Considering scientific
aspects this study make us understand how traditional autopsies are conducted and how virtual
autopsy techniques can serve as a best possible alternative. Further for understanding the legal
compatibility, the study seeks to examine the provisions of BNSS, 2023 and BSA, 2023 along
with relevant case laws . Overall the scope is centered on identifying the gaps in current system
and evaluating whether virtual autopsy can address them.

However the study has certain limitations. It is mainly based on secondary sources like books,
research articles and online materials and does not include empirical or field based data. Since
in India, virtual autopsy is only at its blooming stage, there is limited availability of practical
data and case studies. Additionally, scientific discussion is kept at general level to support the
legal analysis rather than providing detailed technical insights. Despite these limitations, the
study attempts to bring out a clear understanding about the need to move beyond the traditional

autopsy method.
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1.13. CHAPTERISATION:

Chapter 1: Introduction and Research Framework

This chapter sets the foundation of the study by explaining the background and importance of
the topic. It outlines the research problem, objectives, research questions, and methodology,
along with the scope, limitations, and research gap to provide a clear direction for the study.
Chapter 2: Fundamentals of Autopsy

This chapter explains the basic concept of autopsy, including its meaning, types, and purpose.
It also examines the legal framework governing such procedures under the Bharatiya Nagarik
Suraksha Sanhita and the role of medical professionals in the process. It highlights its
importance in medico-legal investigations and its role in determining the cause of death..
Chapter 3: Traditional Autopsy- Procedure and Practice in India

This chapter discusses how traditional autopsies are conducted in India in practice. The legal
framework related to the procedure and the judicial interpretation.

Chapter 4: Traditional Autopsy- Limitations:

This chapter critically analyses the major drawbacks of traditional autopsy, such as delay,
invasive procedures, risk of human error, and concerns regarding the dignity of the deceased
under Article 21 of the Constitution of India.

Chapter 5: Virtual Autopsy -Scientific Foundations and Techniques

This chapter focuses on the scientific basis of virtual autopsy, explaining technologies like CT
scans, MRI, and 3D imaging. It examines how these tools capture internal body structures,
detect injuries, and assist in forensic analysis through digital reconstruction and radiological
interpretation.

Chapter 6: Virtual Autopsy as an Alternative to Traditional Methods - A Critical
Assessment

This chapter evaluates whether virtual autopsy can truly serve as an alternative to traditional
autopsy. It analyses both methods in terms of accuracy, efficiency, legal acceptability, and
practical feasibility, and critically examines whether virtual techniques can replace or only
supplement conventional practices. For this it also compares the success rates of vitropsy in
other countries.

Chapter 7: Conclusion and Suggestions

This chapter summarises the key findings of the study and provides practical suggestions and
recommendations for improving the current system and integrating virtual autopsy into India’s

forensic and legal framework.
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CHAPTER-2

FUNDAMENTALS OF AUTOPSY:
2.1. MEANING AND DEFINITION OF AUTOPSY
The term autopsy has an interesting and somewhat layered meaning that has changed over time.
It originates from the ancient Greek word autopsia, which literally meant “to see for oneself.”!*
In its earliest sense, it referred to direct observation-simply examining something personally,
without necessarily touching or altering it. Over the centuries, however, this meaning gradually
shifted and became more specific.
As the term moved through Latin and later into European languages, its usage narrowed. What
once described general observation began to refer to the examination of the human body, and
eventually, it came to mean the dissection of a dead body for the purpose of understanding
death. Today, in common usage, an autopsy is understood as a postmortem examination
conducted to determine the cause of death and to study disease or injury within the body.
In essence, an autopsy today can be defined as a systematic examination of a body after death,
carried out to uncover medical facts, establish the cause of death, and assist in legal or scientific
inquiry. While the term has evolved significantly from its original meaning, its central idea

remains rooted in careful observation and the search for truth.'?

2.2. TYPES OF AUTOPSY:

Autopsies are generally divided into two main types, forensic autopsy and clinical autopsy-
each serving a different purpose, though both aim to understand death more clearly.

A forensic autopsy is conducted when a death raises legal questions. These are usually cases
where the death is sudden, suspicious, unexplained, or involves possible violence, accident, or
negligence. The examination is carried out by a forensic pathologist under the authority of law,
often at the direction of the police or a magistrate. The purpose here goes beyond just
identifying the medical cause of death; it also seeks to understand the manner in which death
occurred-whether it was natural, accidental, suicidal, or homicidal. Because of its legal
importance, the process is detailed and methodical, often taking a few hours to complete. While
initial observations may be available quickly, the final report, supported by laboratory tests
such as toxicology or histopathology, may take several weeks. In this sense, a forensic autopsy

becomes a crucial link between medicine and the justice system.

14 Britannica: Autopsy, https://www.britannica.com/topic/autopsy (last visited Apr 8. 2026)
15 National library of Medicine, The “autopsy” enigma: etymology, related terms and unambiguous alternatives,
https://pme.ncbi.nlm.nih.gov/articles/PMC11790747/ (last visited Apr 8,2026)
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In contrast, a clinical autopsy is performed in a hospital setting, usually when death is believed
to be due to natural causes. It is conducted by a hospital pathologist and is primarily aimed at
understanding disease processes, confirming diagnoses, or evaluating the effectiveness of
treatment. Unlike forensic autopsies, clinical autopsies are not concerned with legal
investigation but rather with medical learning and clarity. They often help doctors and families
better understand what exactly happened, especially in cases where the illness was complex or
not fully diagnosed during life. This type of autopsy is generally shorter in duration and is

carried out with the consent of the deceased’s family.'®

2.3. EVOLUTION OF AUTOPSY:

The development of autopsy did not happen all at once; instead, it slowly took shape over many
centuries, with different individuals contributing at different points in time. In the early period,
around the 5th century BCE, Hippocrates (c. 460-370 BCE) began observing diseases in a more
systematic way, though he did not perform actual autopsies. Later, in the 2nd century CE, Galen
(c. 129-216 CE) studied anatomy mainly through animal dissection, and his ideas influenced
medicine for many centuries, even though they were not always accurate for the human body.!”
A major shift occurred during the Renaissance in the 16th century. Around 1543, Andreas
Vesalius published De Humani Corporis Fabrica, which corrected many earlier anatomical
errors. His work was based on actual human dissections, marking one of the first real steps
toward scientific autopsy. This period made human dissection more accepted and laid the
foundation for modern anatomical study.

The 18th century saw the real birth of autopsy as a scientific method. In 1761, Giovanni Battista
Morgagni published De Sedibus et Causis Morborum per Anatomen Indagatis. In this work, he
connected clinical symptoms with post-mortem findings, showing that diseases could be traced
to specific organs. This was a turning point, as autopsy became a tool not just for observation,
but for understanding the cause of disease and death.

Moving into the 19th century, autopsy techniques became more structured and refined. Karl
Rokitansky (1804-1878) conducted thousands of autopsies and helped standardise post-mortem
examinations. Shortly after, Rudolf Virchow (1821-1902) introduced the concept of cellular
pathology and developed systematic methods of organ examination, including the well-known

organ-by-organ removal technique. His contributions, especially in the mid to late 1800s, made

16 Cleveland Clinic — Autopsy: https://my.clevelandclinic.org/health/diagnostics/autopsy(last visited Apr 2026)
17 Galen, On Anatomical Procedures (c. 129-216 CE), available at https://www.ancient.eu/Galen/ (last visited Apr
1 2026)
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autopsy more scientific, detailed, and reliable.

By the 20th century (1900s), autopsy had become an essential part of both clinical medicine
and forensic science. It was widely used in hospitals to confirm diagnoses and in legal cases to
determine the cause and manner of death. However, towards the late 20th century (1980s-
1990s), the number of traditional autopsies began to decline. This was due to improvements in
medical diagnostics, imaging technologies, and also changing social attitudes towards invasive
procedures.

The most recent phase in this evolution began in the early 21st century. Around 2000-2003,
researchers led by Richard Dirnhofer in Switzerland introduced the concept of “virtopsy”
(virtual autopsy). This method uses imaging technologies like CT scans and MRI to examine
the body without dissection. It allows for detailed internal visualization while preserving the
body, which is especially useful in cases where traditional autopsy may not be preferred due to
cultural or religious reasons.

Today, autopsy stands at a point where traditional methods and modern technology exist side
by side. The journey from early observations in ancient times to advanced imaging in the
present shows how the field has continuously adapted, always aiming to better understand death

in a more accurate and respectful manner.'?

2.4. OBJECTIVE AND SCOPE OF AUTOPSY IN MEDICO LEGAL PRACTICE:
When a death does not seem clear or leaves behind unanswered questions, the autopsy becomes
a way of quietly looking for truth. In medico-legal situations, its purpose goes beyond medical
curiosity. It is carried out to understand what really happened, in a manner that is careful,
unbiased, and grounded in observation. The process helps bring together small details that
might otherwise be missed, allowing a clearer picture of the events leading to death.

One of the main objectives is to find out the cause of death. This may sound simple, but in
many cases it is not. A body can carry signs of injury, disease, or both, and each finding has to
be read with attention. Along with this, there is also an effort to understand the manner in which
death occurred-whether it was natural, accidental, or something more serious. These
conclusions are not made in isolation; they form part of a larger investigation where different
pieces of information are considered together.

Another important aspect is identification. In situations where the person is unknown, the

autopsy can help establish who they were through physical features or scientific methods. It

18 Forensic Autopsy, NCBI Bookshelf, https://www.ncbi.nlm.nih.gov/books/NBK539901/
(last visited Apr. 8, 2026).

Page | 1244


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

may also assist in estimating how much time has passed since death, which can be crucial in
reconstructing events. At times, even small observations, such as the condition of tissues or
presence of certain substances can provide meaningful direction to an investigation.

The scope of an autopsy in this setting is therefore quite wide. It is not limited to examining
the body alone but extends to supporting the legal process. The findings are carefully recorded
and later presented as part of evidence. These records can influence how a case moves forward,
though the final decision always rests with the court, which considers all surrounding
circumstances.

In the end, the autopsy serves as a bridge between medicine and law. It does not claim to answer
everything, but it plays an important role in reducing uncertainty. By relying on careful
examination rather than assumption, it helps ensure that conclusions about death are

approached with seriousness, clarity, and a sense of responsibility.'®

2.5. CLASSIC TECHNIQUES OF AUTOPSY:

The different autopsy techniques that developed over time reflect not just medical thinking, but
also the practical challenges of examining the human body after death. Each method has its
own way of approaching the organs, and the choice between them often depends on what the
examiner is trying to find and how best the internal relationships can be preserved or studied.
The Virchow technique is one of the oldest and most widely followed methods. In this
approach, each organ is removed separately from the body and then examined on its own. The
process usually begins with opening the cranial cavity, followed by examination of the chest
and abdominal organs. Because every organ is handled individually, it allows for a very
detailed and focused study. This makes it particularly useful when the aim is to identify specific
diseases within a single organ, such as heart disease or liver pathology. At the same time, since
organs are removed one after another, the natural connections between them may not be fully
preserved, which can sometimes limit the understanding of how a disease has spread across
systems.

The Rokitansky technique takes a more conservative approach by focusing on in situ
dissection, meaning that many of the organs are examined within the body itself rather than
being removed immediately. Only certain parts may be taken out for closer inspection. This
method tries to maintain the natural position and relationships of organs for as long as possible

during the examination. It is particularly useful when the spatial arrangement of organs is

19 Knight & Saukko, Knight’s Forensic Pathology 3 (4th ed. 2016).
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important to the findings. However, because it relies heavily on internal examination without
full removal, it may not always allow as detailed an analysis as other methods, especially when
deeper or more precise study is required.

In the Ghon technique, organs are removed in groups or blocks instead of individually. For
instance, the thoracic organs (like the heart and lungs), abdominal organs, and urogenital
system may each be taken out as separate blocks. This “en bloc” removal helps in preserving
the anatomical and functional relationships within each group. It becomes especially helpful in
cases where diseases affect multiple organs within the same system, such as infections or
cancers that spread locally. By keeping these organs together, the pathologist can better
understand how the disease has progressed within that region.

The Letulle technique goes a step further by removing nearly all the major organs together as
a single mass, often referred to as “en masse” removal. After removal, the entire organ block
is dissected outside the body in a more controlled and systematic manner. This method is
particularly valuable when there is a need to study the continuity of structures across different
body regions, such as blood vessels or the gastrointestinal tract. It also allows the body to be
reconstructed more quickly after removal, which can be important in certain settings. However,
the technique requires a high level of skill and experience, as the large organ mass can be
difficult to handle and demands careful dissection to avoid damage.

In practice, these techniques are not followed in isolation. Most modern autopsies involve a
combination or modification of these methods, depending on the condition of the body and the
purpose of the examination. Rather than strictly adhering to one approach, pathologists tend to
choose the technique they are most comfortable with, adjusting it to suit the needs of each case.
This flexible use of techniques shows that autopsy is not just about following a fixed method,

but about applying knowledge and judgement in a careful and thoughtful way.*

CHAPTER 3: TRADITIONAL AUTOPSY- PROCEDURE AND

PRACTICE IN INDIA
3.1. AUTOPSY PROCEDURE IN INDIA:
Gross or External Examination of the Body:
The first step in a traditional autopsy is the gross or external examination, which provides

crucial information about the condition of the body before any internal dissection begins. The

20 J. Ludwig, Principles of Autopsy Techniques, Immediate and Restricted Autopsies, and Other Special
Procedures, in Handbook of Autopsy Practice 3-6 (Humana Press 2002).
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pathologist begins by carefully observing and recording the basic details of the deceased,
including age, sex, height, weight, body build, and any distinguishing features. The skin is
meticulously examined for signs of trauma, such as bruises, abrasions, lacerations, burns,
needle marks, ligature marks, scars, moles, and tattoos. Special attention is given to the eyes,
as hemorrhages or Tardieu spots may indicate asphyxial processes or circulatory disturbances.
The mouth, nose, ears, and facial structures are examined for injury, deformity, or evidence of
foreign substances. The chest, abdomen, back, and extremities are palpated to detect
tenderness, hidden fractures, or other abnormalities. The clothing is carefully removed,
ensuring that tears or cuts are not distorted, photographed, and preserved, especially in
suspected criminal cases. Any trace evidence discovered on the body or clothing, such as hair,
fibers, soil, bullets, or biological fluids, is collected, labeled, and sealed to maintain the chain
of custody. The external examination lays the foundation for the internal dissection and guides
the pathologist on where to focus more detailed exploration.

Internal Examination of the Body:

Following the external inspection, the internal examination is performed to assess the organs
and internal structures for evidence of injury, disease, or toxic exposure. The body contains
three main cavities: the cranial, thoracic, and abdominal cavities. While the sequence of
opening these cavities may vary depending on the injuries observed, a routine approach often
begins with the skull to inspect the brain and neck structures. Opening the cranial cavity first
allows the blood from the neck veins to drain, providing a clear view for evaluating asphyxial
deaths, such as those caused by hanging or strangulation. Once the skull has been examined,
the thoracic and abdominal cavities are opened to observe the heart, lungs, liver, spleen,
kidneys, stomach, intestines, and major vessels. Each organ is inspected for injury,
hemorrhage, disease, or foreign material. The internal examination provides insight into the
cause of death, the sequence of injuries, and any pathological processes that may have
contributed to death. This stage demands careful observation, precise documentation, and often
guides the collection of samples for further testing.

Skin Incisions for Autopsy

Accessing the internal organs requires precise incisions of the skin, which allow maximum
exposure while minimizing postmortem disfigurement. The simplest and most commonly used
is the I-shaped incision, which extends from just below the chin to the pubic symphysis,
curving laterally around the umbilicus. This incision provides clear access to the thoracic and
abdominal cavities while allowing later suturing without major distortion. The Y-shaped

incision, often used when examination of the neck is critical, begins at the mastoid processes
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on either side of the head, converges at the suprasternal notch, and descends to the pubic
symphysis, curving around the umbilicus. It is particularly useful in cases of suspected hanging,
strangulation, or other neck trauma. The Modified Y-shaped incision is typically employed in
females or in high-profile cases where aesthetic preservation of the body is desired. This
incision curves around the shoulders, under the breasts, and meets at the midline of the
xiphisternum before continuing to the pubic symphysis, allowing careful dissection of the
thorax and abdomen while maintaining the body’s external appearance. In addition to these
conventional incisions, further modifications, such as posterior or extended incisions, are
sometimes used to gain access to the back, shoulders, and lower chest. These incisions ensure
a complete internal examination while controlling leakage and preserving the body for viewing
if required.?!

Organ Removal

Once the body cavities are opened, the organs are removed for closer inspection. The choice
of method depends on the case and the pathologist’s preference. Rokitansky’s method,
Virchow’s method, Letulle’s method and Ghon’s method discussed in previous chapter are
used. The careful selection of the organ removal method is crucial to ensure both
comprehensive examination and preservation of forensic evidence.

Sample Collection and Preservation

During a traditional autopsy, tissue and fluid samples are systematically collected for
toxicology, microbiology, histopathology, and DNA analysis. The stomach and intestines are
examined and preserved for detecting ingested poisons. Portions of the liver, spleen, and
kidneys are collected for toxicological and pathological evaluation. The gallbladder and bile
may be sampled to investigate poisons excreted through the biliary system. Blood is collected
from peripheral veins, such as the femoral or iliac veins, to avoid contamination, and preserved
according to the intended tests, including toxicology, serology, alcohol estimation, or DNA
analysis. In suspected sexual assault cases, anal and vaginal swabs are taken for sperm or DNA
detection. Saliva, urine, cerebrospinal fluid, and vitreous humor are collected when indicated
for chemical, biological, or forensic testing. Long bones and other hard tissues are preserved
for DNA analysis, while the sternum can be used in diatom testing in drowning cases. Small
tissue samples from organs such as the lungs, brain, liver, kidney, spleen, and skin are preserved
in formalin for histopathological evaluation. Proper labeling, packaging, and sealing of all

samples are essential to maintain integrity and forensic credibility.

2I R.K. Sharma, Concise Textbook of Forensic Medicine and Toxicology 98-99 (2019)
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Closure and Documentation??

After completing the internal examination and sample collection, organs are replaced where
possible, and the body is sutured carefully to restore its appearance. The external body is
cleaned and photographed, ensuring that any evidence of incisions or dissection is properly
recorded. Detailed notes and diagrams are prepared to document every step of the procedure,
including all observations, injuries, and pathological findings. The autopsy report becomes a
permanent medical and legal record, providing crucial evidence for investigations, courts of
law, and scientific study. This final stage emphasizes both the scientific rigor and the humane
handling of the deceased, ensuring that the procedure is thorough, respectful, and legally

defensible.??

3.2. LEGAL FRAMEWORK GOVERNING AUTOPSY IN INDIA:

BNSS,2023:

Under BNSS, specific statutory sections replace the older CrPC provisions for inquiry and
investigation into deaths that are sudden, unnatural, or raise reasonable suspicion. Section 194
of BNSS mandates that when a police officer receives information about a suicide, killing,
accident, or any death under suspicious circumstances, the officer must inform the nearest
empowered Magistrate and investigate the scene immediately, in the presence of local
witnesses. The officer must then prepare a report of the apparent cause of death, describing
injuries and any marks on the body, and forward this report to the Magistrate within twenty-four
hours. In cases involving the death of a woman within seven years of marriage, or if the death
appears suspicious, BNSS expressly requires that the body be sent for medical examination by
a qualified doctor such as a Civil Surgeon, reinforcing that postmortem examination is integral
to death investigation under the law.

Closely linked to this, Section 196 of BNSS provides that in deaths that involve custodial
circumstances or alleged rape during custody, the empowered Magistrate must conduct an
inquiry into the cause of death, either in addition to or instead of the police investigation. The
Magistrate has full powers to record evidence, disinter and re-examine the body if necessary,
and inform the relatives of the deceased where practicable. Section 196 further requires that the
body be forwarded to a Civil Surgeon or another qualified medical professional for examination
within twenty-four hours of death, unless there are recorded reasons for delay. This combines

judicial oversight with forensic investigation, ensuring that autopsy and medical examination

22 S L. Spitz & R.H. Fisher, Forensic Pathology Standards and Practice, 39 J. Forensic Sci. 596 (1994).
2 David Dolinak et al., Forensic Pathology: Principles and Practice 229-32 (2005)
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occur within a statutory, structured timeline when suspicious deaths occur.

In addition to Sections 194 and 196, BNSS incorporates other procedural duties relevant to
forensic investigation. For example, Section 192 mandates meticulous documentation of
investigatory proceedings in a case diary, including the statements of witnesses recorded during
investigation and circumstances ascertained, which may later assist courts in contextualizing
how postmortem evidence was collected, even though such diaries are generally not admissible
as evidence®*

BSA, 2023:

Under the Bharatiya Sakshya Adhiniyam (BSA), 2023, Section 2(1)(e) defines “evidence”
broadly to include oral, documentary, and expert testimony, thereby making autopsy reports
and medical findings admissible as legal evidence in criminal proceedings. Section 3
complements this by specifying that only facts in issue and relevant facts may be proved, which
means autopsy observations are considered relevant only when they directly relate to the cause,
manner, or circumstances of death.

Section 39 of the BSA is the cornerstone for expert evidence, stating that the opinions of
persons with specialised knowledge, such as forensic pathologists, are legally recognised. This
allows the court to rely on autopsy findings regarding internal and external injuries, toxicology,
or other medical observations. Supporting this, Section 40 provides that facts which
corroborate or contradict an expert’s opinion are also relevant, ensuring that autopsy results
can be evaluated in conjunction with other evidence in the case. Section 41 further clarifies that
matters requiring specialised skill fall within the scope of expert testimony, reinforcing the
importance of a pathologist’s observations in judicial proceedings.

Sections 56 to 58 deal with documentary evidence, under which autopsy reports are treated as
primary evidence as per Section 57, while copies or secondary evidence are admissible under
Section 58 when the original is unavailable. Section 59 permits the proof of facts by oral
evidence, which allows the doctor who conducted the autopsy to testify to their observations.
Finally, Section 60 stipulates that oral evidence must be direct, meaning the pathologist can
only testify to what they personally observed during the examination, preserving the accuracy

and reliability of medical evidence in court.?®

24 Bharatiya Nagarik Suraksha Sanhita (BNSS) §§ 192, 194, 196 (2023).
25 Bharatiya Sakshya Adhiniyam (BSA) §§ 2(1)(e), 3, 39-41, 56-60 (2023).
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3.3. JUDICIAL INTERPRETATION:

Evidentiary Value of Autopsy

In Ghulam Hassan Beigh v. Mohammad Magbool Magrey?® (2021), the Supreme Court
examined whether a post-mortem report could independently support conviction. The Court
held that an autopsy report is a statement of observations, not substantive proof of guilt.
Medical evidence must be explained by the doctor in court; the report alone cannot substitute
expert testimony. This judgment reaffirmed the principle that medical evidence requires direct
explanation by the doctor who conducted the post-mortem for it to carry weight.

Similarly, in Yash Mittal v. State of NCT of Delhi?’ (2021), the Supreme Court emphasised
that an autopsy showing no injury capable of causing death weakens prosecution allegations of
homicidal violence. The Court discharged the accused on the basis that the autopsy did not
support a finding of violent death. In this way, the judgment recognised how negative findings
in post-mortem evidence can be as crucial as positive ones.

In Kedar Yadav v. State of Jharkhand?® (2011), the Patna High Court reversed a conviction
on the ground that the doctor who conducted the post-mortem did not testify, rendering the
report of limited evidentiary value. The Court noted that without expert testimony, the autopsy
report could not establish the cause of death beyond reasonable doubt.

Shivaji v. State of Maharashtra?® (2011) similarly stressed that courts cannot rely simply on
autopsy documents without hearing the medical officer who prepared them.

These cases confirm a settled legal position: autopsy reports are admissible but not
independently conclusive -they must be supported by expert testimony to prove cause of death.
Autopsy Evidence in Determining Cause, Manner, and Time of Death:

The evidence of autopsy has been used severally to assist courts to arrive at the truth in cases
where the statements of witnesses are ambiguous, contradictory, or even missing altogether. In
State of Haryana v. Bhagirath3’, the Court had to deal with conflicting eyewitnesses, yet the
post-mortem report was clear about the injuries and indicated that the death was caused by
intentional violence. The Court considered this medical evidence to be more reliable in the
interpretation of the actual cause of death. In Ram Swaroop v. State of Uttar Pradesh?!, the

autopsy showed that there were ligature marks and internal neck injuries, and it was evident

26 Ghulam Hassan Beigh v. Mohammad Magbool Magrey, (2021) 4 SCC 489.
7 Yash Mittal v. State (NCT of Delhi), (2021) 12 SCC 554.

28 Kedar Yadav v. State of Jharkhand, 2011 SCC OnLine Jhar 1346.

29 Shivaji v. State of Maharashtra, (2011) 13 SCC 705.

30 State of Haryana v. Bhagirath, (1999) 5 SCC 96.

31 Ram Swaroop v. State of Uttar Pradesh, (2000) 2 SCC 699
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that the death was caused by strangulation and not an accident. This demonstrates how medical
discoveries can directly resolve the questions concerning the nature of death. In Sharad
Birdhichand Sarda v. State of Maharashtra3?, there were no eyewitnesses, and the case
depended entirely on circumstances. The finding of the poison in the post-mortem examination
turned out to be a key factor that allowed the Court to conclude that the death was not natural.
Likewise, in Anant Chintaman Lagu v. State of Bombay?3, the lack of visible injuries might
have been a misleading factor in the investigation, but the autopsy showed that the person was
poisoned with arsenic, which revealed the true cause of death. The interrelationship between
medical and ocular evidence has also been explained by the courts. It was determined in
Solanki Chimanbhai Ukabhai v. State of Gujarat®** and Thaman Kumar v. State of Union
Territory of Chandigarh3 that eyewitness testimony is significant, but cannot be accepted
when it is entirely inconsistent with medical findings, and that such inconsistencies may
actually work in favor of the accused. In Trimukh Maroti Kirkan v. State of Maharashtra3¢,
where the death had taken place within the home, the autopsy results that revealed unnatural
injuries were used to make an inference of homicidal death. These rulings demonstrate that
autopsy is not just a procedure; it is a key factor in assisting courts to establish the cause and

manner of death with more confidence.

CHAPTER 4: TRADITIONAL AUTOPSY — LIMITATIONS:
4.1. INVASIVENESS AND IMPACT ON DIGNITY OF THE DEAD:

4.1.1. Physical invasiveness and Medico-legal necessity:

Traditional autopsy is, by its very nature is a deeply invasive procedure. It involves major
incisions, opening of body cavities, and removal and examination of internal organs to
determine the precise cause of death. In medico-legal situations such as suspected homicide,
suicide, poisoning, or custodial deaths, this level of examination becomes unavoidable, because
many fatal conditions cannot be detected externally. Internal hemorrhages, organ damage, or
toxic substances often require careful dissection and laboratory analysis to be identified.

At the same time, this process inevitably disturbs the physical integrity of the body. Even
though efforts are made to reconstruct and suture the body after examination, the procedure

leaves visible alterations. This creates a difficult balance: on one side is the need for scientific

32 Sharad Birdhichand Sarda v. State of Maharashtra, (1984) 4 SCC 116.

33 Anant Chintaman Lagu v. State of Bombay, AIR 1960 SC 500.

34 Solanki Chimanbhai Ukabhai v. State of Gujarat, (1983) 2 SCC 174.

35 Thaman Kumar v. State of Union Territory of Chandigarh, (2003) 6 SCC 380.
36 Trimukh Maroti Kirkan v. State of Maharashtra, (2006) 10 SCC 68]1.
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accuracy and justice, and on the other is the expectation that the body should remain intact after
death. The invasive nature of the procedure, therefore, stands as a fundamental limitation,
especially when viewed beyond purely medical necessity.>’

4.1.2. Constitutional Perspective- Dignity of the dead:

Although the Indian constitutional system does not specifically mention the dead, it has
developed over time through judicial interpretation to acknowledge that dignity does not end
with life. Article 21 of the Constitution of India has given the right to life a broad interpretation
by the judiciary to mean not only the right to live with dignity but also the right to be treated
with dignity even after death. This interpretation is especially applicable to the situation with
traditional autopsy, when the State takes control of the human body in the medico-legal context.
In Parmanand Katara v. Union of India’®, the Supreme Court established a principle on
which the right to dignity and fair treatment is not limited to the living alone. The Court noted
that even a dead body should be treated with respect and should be delivered to the relatives
without any unnecessary delay. This ruling is important in that it implicitly imposes a
constitutional restriction on invasive procedures, such as autopsy, that they be performed with
due care and respect.

This principle was also reinforced in Ashray Adhikar Abhiyan v. Union of India®, in which
the Court dealt with the disposition of unclaimed bodies. It believed that the State has a
responsibility to provide a decent burial or cremation, and that dignity is a vital element even
in death. The decision points out that the duty of the State does not stop at investigation but
goes further to the respectful treatment and disposal of the body, which directly influences the
way autopsies are to be performed.

Although the case of Common Cause v. Union of India*’ was mainly concerned with the right
to die with dignity, the Supreme Court broadened the application of Article 21 by confirming
that the right to dignity is a progressive right that does not suddenly cease upon death. This
argument supports the notion that post-death practices such as autopsies should be consistent
with the larger constitutional value of dignity.

Similar sentiments have been reflected by High Courts. As an example, the Madras High Court

in S. Sethu Raja v. Chief Secretary*!, Government of Tamil Nadu, pointed out that post-

37 K.S. Narayan Reddy & O.P. Murty, The Essentials of Forensic Medicine and Toxicology 95-110 (34th ed.
2017).

38 Parmanand Katara v. Union of India, (1995) 3 SCC 248.

3 Ashray Adhikar Abhiyan v. Union of India, (2002) 2 SCC 27.

40 Common Cause v. Union of India, (2018) 5 SCC 1.

41 Sethu Raja v. Chief Secretary, Government of Tamil Nadu, 2007 SCC OnLine Mad 588.
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mortem examinations should not be conducted unless there is a clear justification as they can
be degrading to the deceased and can cause further suffering to the family.*?

4.1.3. Cultural and Religious Concerns in India

In India, the impact of autopsy goes beyond law and medicine into deeply rooted cultural and
religious beliefs. Many traditions attach spiritual significance to the human body even after
death, and any form of disfigurement may be seen as disturbing the peace of the deceased or
affecting funeral rites.

For instance, in Hindu practices, there is a strong emphasis on timely cremation and
maintaining the body in a condition suitable for last rites such as antim sanskar. Delays or
visible disfigurement due to autopsy may cause emotional distress to the family. In Islamic
traditions, burial is expected to take place as soon as possible, often within 24 hours, and the
body is to be treated with utmost respect and minimal disturbance. Autopsy, especially when
it involves cutting the body, is generally discouraged unless absolutely necessary. Similarly, in
Christian beliefs, although autopsy is not strictly prohibited, there is an emphasis on respectful
handling of the body, as it is considered sacred.

These religious perspectives often come into conflict with the compulsory nature of medico-
legal autopsies in India, where consent of the family is not required in cases of unnatural death.

Families may feel that their beliefs are overlooked, leading to emotional and ethical concerns.*

4.2. DEPENDENCE ON EXPERTISE AND SUBJECTIVITY:

Although traditional autopsy is a structured and scientific process, it greatly relies on the skill,
experience, and judgment of the forensic expert performing it. In contrast to purely mechanical
or automated processes, autopsy is a process of observation, interpretation, and conclusion,
which may differ between examiners. Injuries are not always easy to identify, determine their
nature, and relate them to the cause of death. Minor hemorrhages, early pathological alterations,
or even indications of poisoning can be easily missed or interpreted differently depending on
the experience of the pathologist.

This aspect of subjectivity is more evident in complicated cases where the cause of death is not
immediately evident. As an example, it may take a great deal of professional judgment to tell
the difference between accidental and homicidal injuries, or to tell whether a certain injury was
ante-mortem or post-mortem. Two experts examining the same body may arrive at slightly

different conclusions based on their experience, training, and approach. These differences may

42 M.P. Jain, Indian Constitutional Law 1370-1375 (8th ed. 2018).
4 David R. Hunter & Victor Weedn, The Practice of Forensic Medicine 210-215 (2005).
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lead to discrepancies in medico-legal views, which can eventually influence the final verdict
of a court of law.*

The courts in India have also recognized the fallibility of expert opinion in medico-legal
matters. The Supreme Court in State of Haryana v. Bhagirath noted that medical evidence is
purely an opinion and must be regarded as advisory and not binding. Equally, in Solanki
Chimanbhai Ukabhai v. State of Gujarat, the Court observed that expert evidence is
significant but should be considered with other evidence because it is not always accurate.
These decisions emphasize that even scientific findings of an autopsy can be interpreted by

humans and thus cannot be regarded as the truth.

4.3. INABILITY TO DETECT CERTAIN FUNCTIONAL OR EARLY
PATHOLOGICAL CHANGES:

The main weakness of the traditional autopsy is that it is mainly based on the gross anatomical
and morphological examination, which limits its capacity to identify conditions that do not
cause any visible structural changes. The process is mostly founded on the observation of
changes in organs including size, colour, consistency, and the existence of lesions.
Nevertheless, numerous pathological processes, particularly those at a functional, biochemical,
or molecular level, might not be observed as observable alterations in the course of normal
dissection.

This weakness is especially noticeable in situations related to functional cardiac abnormalities,
including fatal arrhythmias, where the electrical activity of the heart is impaired without any
structural defect. Likewise, death may occur due to the presence of the so-called metabolic
disorders, such as electrolyte imbalances, hypoglycaemia, or acid-base disorders, with no post-
mortem evidence. Even a close internal inspection of organs in such cases might seem perfectly
normal, leading to what is sometimes called a negative autopsy.

The other area of concern is the identification of early-stage pathological changes. Early
infections, mild inflammatory reactions, or early degenerative diseases may not cause enough
significant histological or macroscopic changes to be detected during routine examination. The
lack of more sophisticated methods such as immunohistochemistry, molecular diagnostics, or
genetic analysis may restrict the possibility of detecting these conditions with the help of
histopathology even in the case of using it.

This is also caused by toxicological limitations. Some poisons, drugs or chemical agents can

4 Bernard Knight, Knight’s Forensic Pathology 12—18 (4th ed. 2016).

Page | 1255


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

be biochemical in nature and may not be detected without specialized laboratory tests. Also,
other factors like sample degradation, late examination or poor preservation may also
contribute to poor detection. Likewise, neurological and neurochemical disorders, such as
epilepsy-related mortality or neurotransmitter imbalances, frequently have no obvious
anatomical evidence.

Therefore, traditional autopsy, though useful in determining structural causes of death, has
inherent limitations in addressing non-structural, functional, or early pathological conditions.
This brings out a very important gap in forensic investigation whereby the lack of visible results

does not automatically mean that there is no clear cause of death.*

4.4. TIME-CONSUMING PROCESS AND DELAY IN FINAL REPORTS

Traditional autopsy in India often becomes a slow process, not just because of the examination
itself, but due to the stages surrounding it. Before the procedure even begins, formalities like
police inquest, identification, and documentation take time. In government hospitals, where
cases are high and experts are few, delays at this stage are quite common.The examination itself
cannot be rushed. It requires careful dissection, observation, and recording of findings. In
complicated cases-such as decomposed bodies or suspected poisoning-the process naturally
takes longer. The real delay, however, usually arises after the autopsy, when samples are sent
for toxicological and laboratory analysis. Due to backlog in forensic labs, final reports are often
delayed for weeks or even months. Courts have recognised that such delays can affect the
strength of a case. In Thulia Kali v. State of Tamil Nadu*®, the Supreme Court noted that
delay in procedural steps can weaken evidentiary value. Similarly, in State of Karnataka v.
K. Yarappa Reddy, it was observed that lapses and delays in investigation may create doubt
in the prosecution’s case.*’

Thus, the limitation is not just about time-it affects evidence, justice, and human sensitivity,

making timely reforms essential.

4.5. INFRASTUCTURE AND RESOURCE CONSTRAINTS IN INDIA
Traditional autopsy practice in India is significantly affected by infrastructural and resource
limitations. Many government mortuaries operate with inadequate facilities, including

insufficient space, poor ventilation, limited refrigeration, and outdated instruments, which can

4 Kumar, Abbas & Aster, Robbins & Cotran Pathologic Basis of Disease 25-30 (9th ed. 2015).

46 Thulia Kali v. State of Tamil Nadu, (1972) 3 SCC 393; State of Karnataka v. K. Yarappa Reddy, (1999) 8 SCC
715.

47 State of Karnataka v. K. Yarappa Reddy, (1999) 8 SCC 715.
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compromise both the efficiency and quality of examinations. The shortage of trained forensic
pathologists further adds to the burden, as a small number of professionals are required to
handle a large volume of medico-legal cases, often under time pressure. In addition, forensic
laboratories that support autopsies through toxicological and histopathological analysis are
frequently overburdened, leading to delays in crucial reports. The lack of proper coordination
between hospitals, investigative agencies, and laboratories further complicates the process.
These systemic shortcomings not only slow down medico-legal procedures but also raise
concerns about the accuracy, reliability, and dignity associated with post-mortem

examinations.*®

CHAPTER 5: VIRTUAL AUTOPSY -SCIENTIFIC FOUNDATIONS

AND TECHNIQUES

5.1.CONCEPT OF VITROPSY:

Virtual autopsy, commonly known as “virtopsy,” marks a significant transformation in forensic
science, shifting from traditional invasive dissection to a technology-driven, non-invasive
examination of the dead body. It involves the use of advanced imaging techniques such as
computed tomography (CT), magnetic resonance imaging (MRI), and three-dimensional
surface scanning to determine the cause and manner of death without making surgical incisions.
This concept reflects a multidisciplinary approach, combining forensic medicine, radiology,
and digital imaging to enhance both precision and documentation.

The development of virtual autopsy is closely associated with the pioneering work of Michael
J. Thali and Richard Dirnhofer, who formally introduced the “Virtopsy Project” in Switzerland
in the early 2000s. Their research demonstrated that post-mortem imaging could serve as a
reliable alternative, or at least a strong complement, to conventional autopsy. Later scholars
such as Guy N. Rutty further expanded this field by emphasizing the role of post-mortem
computed tomography (PMCT) in forensic investigations, while Silke Grabherr contributed
significantly to the development of post-mortem angiography techniques, enabling detailed
visualization of vascular systems.

From a scientific standpoint, virtual autopsy is grounded in radiological imaging principles. CT
scans are highly effective in identifying skeletal injuries, gas distributions, and foreign objects

such as bullets or implants, whereas MRI provides superior visualization of soft tissues,

48 Ministry of Health & Family Welfare, Government of India, Guidelines for Medico-Legal Care for Victims of
Violence (2014), https://mohfw.gov.in

Page | 1257


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

including the brain and internal organs. These imaging outputs are then digitally reconstructed
into three-dimensional models, allowing forensic experts to examine the body in a detailed and
non-destructive manner. This digital nature also ensures that findings can be preserved, re-
examined, and even presented in court as visual evidence, thereby improving transparency and
reproducibility.

A defining feature of virtual autopsy is its non-invasive character. Unlike traditional autopsy,
which involves extensive dissection, virtopsy preserves the physical integrity of the body. This
aspect is particularly important in societies where religious or cultural beliefs oppose invasive
procedures. It also minimizes health risks to forensic practitioners and allows for quicker
preliminary assessments, especially in mass disaster situations or cases requiring rapid

documentation.*’

5.2. CORE IMAGING TECHNIQUES USED IN VITROPSY
Virtual autopsy rests on a set of highly specialised imaging techniques, each grounded in
medical physics and adapted for post-mortem conditions. These techniques are not merely
diagnostic tools but form the scientific backbone of non-invasive forensic examination.
Post-Mortem Computed Tomography (PMCT):
PMCT is the most widely used technique in virtual autopsy due to its high spatial resolution
and speed. It works on the principle of X-ray attenuation, where multiple X-ray beams pass
through the body at different angles and are detected by sensors. These signals are then
reconstructed using algorithms such as filtered back projection (FBP) or iterative
reconstruction to produce cross-sectional images.
Technically, PMCT operates in Hounsfield Units (HU), which quantify tissue density. This
allows differentiation between bone (high HU), soft tissue (intermediate HU), and air or gas
(low HU). It is particularly effective in identifying:

e Skeletal fractures and micro-fractures

e Foreign bodies like bullets or implants

e Gas embolism and decomposition changes

e Internal hemorrhage and organ lacerations
Modern multi-detector CT (MDCT) scanners enable thin-slice imaging (0.5-1 mm), which

supports high-quality 3D volumetric reconstruction. The ability to control images digitally-

49 Michael J. Thali et al., The Virtopsy Approach: 3D Optical and Radiological Scanning and Reconstruction in
Forensic Medicine, 29 J. Forensic Sci. 1305 (2003).
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rotating, zooming, and slicing in different planes-provides a level of detail that is difficult to
achieve in conventional autopsy.
Post-Mortem Magnetic Resonance Imaging (PMMRI):
PMMRI is based on nuclear magnetic resonance principles, where hydrogen protons in body
tissues align in a magnetic field and emit signals when disturbed by radiofrequency pulses.
These signals are processed to generate detailed images, particularly of soft tissues.Different
pulse sequences such as T1-weighted, T2-weighted, and diffusion-weighted imaging (DWI)
are used to highlight specific tissue characteristics. PMMRI is especially useful for:

e Brain pathology (edema, hemorrhage, infarction)

e Soft tissue injuries and muscle damage

e Ligament and organ structure evaluation
Unlike CT, MRI does not use ionising radiation. However, post-mortem changes such as loss
of blood circulation and temperature variation can affect signal intensity, requiring careful
interpretation. PMMRI is slower and more resource-intensive but provides superior contrast
resolution for soft tissues.
Post-Mortem Angiography (PMCTA / PMMRA):
Post-mortem angiography is an advanced extension of imaging used to visualise the vascular
system. Since there is no active blood circulation after death, contrast agents are artificially
introduced into the vascular network using perfusion pumps.
In PMCT Angiography (PMCTA), iodinated contrast agents are injected and scanned using
CT. In PMMR Angiography (PMMRA), MRI-compatible contrast agents are used.
It helps in detecting:

e Vascular injuries and ruptures

e Aneurysms and blockages

e Sites of internal bleeding
Technically, multiphase angiography (arterial, venous, and dynamic phases) is often performed
to achieve a comprehensive vascular map. This technique is highly valuable in cases of trauma
and suspected hemorrhagic death.
3D Surface Scanning and Photogrammetry:
This technique captures the external morphology of the body using laser scanners or structured
light systems. It records high-resolution surface data, which is then converted into a digital 3D
model.

Photogrammetry, on the other hand, uses multiple overlapping photographs taken from
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different angles to reconstruct a 3D image through computational algorithms. These techniques
are useful for:

e Documenting external injuries, wounds, and marks

e Bite mark and pattern analysis

e Facial reconstruction and identification
The advantage lies in its precision and ability to preserve external features permanently in
digital form, which can later be used for courtroom presentation.
Image Processing and 3D Reconstruction Techniques:
The raw data obtained from CT and MRI is processed using specialised software such as
OsiriX, Amira, or Mimics. Advanced methods like virtual endoscopy allow internal navigation
of structures such as airways or blood vessels. These digital tools enhance interpretation and

enable repeated analysis without altering the original data.>°

5.3. PROCEDURE AND WORKFLOW:

Step-1: Pre-Scanning Preparation and Case Documentation

The process of virtual autopsy begins with standard medico-legal formalities, similar to
traditional autopsy. This includes identification of the body, collection of case history, and
documentation of circumstances surrounding death. The body is assigned a unique
identification number to maintain chain of custody. External examination may be conducted
briefly to note visible injuries, decomposition status, or distinguishing marks. Unlike
conventional autopsy, minimal handling is preferred to preserve the original condition of the
body for accurate imaging.

Step 2- Positioning and Imaging Acquisition

The body is then placed on the scanning table, typically in a supine position, ensuring proper
alignment to avoid image distortion. Whole-body scanning is carried out using techniques such
as post-mortem computed tomography (PMCT) or magnetic resonance imaging (PMMRI). The
scan parameters such as slice thickness, field of view, and resolution are carefully selected
depending on the nature of the case. In some instances, contrast agents may be introduced for
post-mortem angiography to visualise vascular structures. The scanning process is relatively

quick in CT-based methods, often completed within minutes, while MRI may take longer.

50 Surabhi et al, Virtopsy: An Aid in Forensic Investigation, ResearchGate (2019),
https://www.researchgate.net/publication/338609478 Virtopsy an_aid_in_forensic_investigation (last visited
Apr 10,2026)
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Step 3-Data Reconstruction and Image Processing

Once imaging is completed, the raw data is transferred to specialised workstations for
processing. Using advanced software, the acquired images are reconstructed into cross-
sectional views and three-dimensional models. Techniques such as multiplanar reconstruction
(MPR), volume rendering, and segmentation are applied to isolate specific organs, injuries, or
anatomical regions. This stage is critical, as it transforms raw scan data into interpretable visual
evidence.

Step 4-Systematic Image Analysis and Interpretation

The reconstructed images are then examined by forensic experts and radiologists in a
systematic manner. Each anatomical region is analysed for abnormalities such as fractures,
hemorrhage, organ damage, or foreign objects. The interpretation requires specialised
expertise, as post-mortem changes like gas formation or tissue degradation must be
distinguished from pathological findings. The ability to zoom, rotate, and revisit images allows
for repeated analysis without altering the body.

Step 5-Correlation with Ancillary Findings

In many cases, virtual autopsy findings are correlated with additional data such as toxicological
reports, histopathology, or scene investigation details. This integrative approach ensures that
imaging findings are not interpreted in isolation but are supported by scientific and
circumstantial evidence. In certain cases, a limited or targeted conventional autopsy may still
be conducted to confirm specific findings.

Step 6- Documentation and Reporting

The final stage involves preparation of a detailed medico-legal report based on imaging
findings. High-resolution images and 3D reconstructions are often included as visual evidence,
enhancing clarity and transparency. The digital nature of the data allows for easy storage,
retrieval, and sharing with investigative agencies or courts. This also enables peer review and
re-examination, which strengthens the evidentiary value of the findings.

Step 7-Preservation and Archiving of Digital Evidence

All imaging data is securely stored in digital archives, maintaining integrity and chain of
custody. Unlike traditional autopsy, where findings are limited to written reports and
photographs, virtual autopsy preserves the entire examination in a reproducible digital format.

This ensures long-term accessibility for legal proceedings, academic study, or future
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CHAPTER 6: VIRTUAL AUTOPSY AS AN ALTERNATIVE TO

TRADITIONAL METHODS - A CRITICAL ASSESSMENT

6.1. SCOPE AND LIMITATIONS OF VITROPSY IN FORENSIC PRACTICE

Scope of Virtual Autopsy

Virtual autopsy has significantly expanded the scope of forensic investigations, particularly in
cases involving structural and trauma-related deaths. Imaging techniques such as PMCT are
highly effective in detecting skeletal injuries, fractures, dislocations, and foreign bodies like
bullets or implants. They also allow precise localisation of internal hemorrhage, organ rupture,
and gas distribution, which is especially useful in cases of blunt force trauma, firearm injuries,
and road traffic accidents. In mass disaster situations, virtual autopsy enables rapid scanning
and documentation of multiple bodies, aiding in identification and preservation of evidence
without delay.

Another important area of application is documentation and preservation. The digital nature of
imaging allows the entire examination to be stored, revisited, and reviewed multiple times
without altering the body. This enhances transparency and reduces dependence on subjective
interpretation alone. It is also particularly useful in cases where cultural or religious beliefs
restrict invasive procedures, as virtual autopsy provides a non-invasive alternative while still

generating valuable forensic information.

Limitations in Forensic Practice

Despite its advantages, virtual autopsy has clear limitations. One of the most significant is its
inability to detect microscopic and functional changes. Conditions such as early myocardial
infarction, infections, metabolic disorders, or cellular-level abnormalities cannot be reliably
identified through imaging alone. These require histopathological examination, which remains
dependent on traditional autopsy methods.

Toxicological analysis is another major limitation. Virtual autopsy cannot detect the presence
of poisons, drugs, or chemical substances in the body, making it inadequate in cases of
suspected poisoning or overdose. Similarly, it may struggle to definitively establish certain

causes of death, such as drowning or asphyxia, where findings are often indirect and require

3! Silke Grabherr et al., Post-mortem Angiography: Review of Forensic Applications, National Center for
Biotechnology Information (2018), https://pmec.ncbi.nlm.nih.gov/articles/PMC5887631/(last Visited Apr 10,
2026)

Page | 1262


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

biochemical correlation.

There are also technical and interpretative challenges. Post-mortem changes such as
decomposition can produce artefacts like gas formation that may be misinterpreted as
pathological findings. Accurate interpretation therefore requires specialised training and
experience in forensic radiology. Additionally, the high cost of equipment, need for advanced
infrastructure, and limited availability of trained personnel restrict its widespread use,

especially in developing settings.

Overall Assessment

In forensic practice, virtual autopsy has a broad and valuable scope, particularly in trauma
analysis, documentation, and non-invasive examination. However, its limitations in detecting
microscopic, biochemical, and functional causes of death prevent it from functioning as a
standalone method. It is most effective when used as a complementary tool alongside

traditional autopsy, ensuring a more comprehensive and reliable determination of the cause of

death.

6.2. COMPARATIVE ACCURACY AND RELIABILITY IN DETERMINING CAUSE
OF DEATH:

A central question in evaluating virtual autopsy is how accurately it can determine the cause of
death when compared to traditional dissection. Imaging-based methods, particularly post-
mortem computed tomography (PMCT), have shown a high degree of reliability in identifying
structural abnormalities such as fractures, internal bleeding, and the presence of foreign objects.
In cases involving blunt force trauma, firearm injuries, or road traffic accidents, virtual autopsy
often performs on par with, and sometimes better than, conventional autopsy. For example,
PMCT can clearly detect hairline fractures, air embolism, or gas distribution patterns that may
be difficult to identify during manual dissection. The ability to reconstruct three-dimensional
images also allows experts to trace wound paths such as bullet trajectories with a level of
precision that enhances forensic interpretation.

Several studies have demonstrated this comparative strength. Research conducted under the
Virtopsy Project led by Michael J. Thali showed that PMCT was highly effective in identifying
skeletal injuries and foreign bodies, often revealing details missed in traditional autopsies.
Similarly, work by Guy N. Rutty in the United Kingdom found that PMCT had a high
concordance rate with conventional autopsy in trauma-related deaths. In mass disaster

scenarios, such as aviation accidents, imaging has proven especially valuable. Virtual autopsy
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enables rapid scanning of multiple bodies, aiding in identification and documentation without
the delays associated with full dissection.*?

At the same time, the reliability of virtual autopsy varies depending on the nature of death.
While it excels in detecting macroscopic and structural changes, it is less effective in
identifying functional or microscopic causes. Conditions such as myocardial infarction without
clear structural damage, early-stage infections, or metabolic disorders may not be visible on
imaging alone. For instance, a case involving sudden cardiac death due to arrhythmia may show
no definitive findings on CT or MRI, whereas histopathological examination during a
traditional autopsy could reveal subtle cellular changes. Similarly, poisoning cases often
require toxicological analysis of bodily fluids, which imaging techniques cannot provide.
Case-based comparisons further highlight this distinction. In studies examining suspected
drowning cases, PMCT has been useful in identifying fluid accumulation in airways and
sinuses, but it cannot conclusively determine drowning as the cause of death without supporting
biochemical evidence. In another example, virtual autopsy has successfully detected
intracranial hemorrhage in head injury cases with high precision, yet may not fully explain the
underlying physiological mechanisms without correlating findings from traditional methods.
An important advantage of virtual autopsy lies in its reproducibility and objectivity. Unlike
traditional autopsy, where findings depend significantly on the skill and interpretation of the
forensic pathologist, imaging results can be stored, reviewed, and re-examined by multiple
experts. This reduces subjectivity and allows for peer verification. However, interpretation of
imaging still requires specialised expertise, and misreading of post-mortem artefacts—such as
gas formation due to decomposition-can lead to incorrect conclusions if not carefully analysed.
In practical terms, studies comparing both methods suggest that virtual autopsy alone can
accurately determine the cause of death in a substantial proportion of cases, particularly those
involving trauma. However, in a notable percentage of cases-especially those involving natural
or unexplained deaths-it may either miss the cause or require confirmation through traditional
autopsy. This has led to the growing acceptance of a hybrid approach, where imaging is used
as a first-line tool, followed by targeted dissection or laboratory analysis where necessary.
Overall, while virtual autopsy demonstrates high accuracy in specific categories of death,
particularly structural and trauma-related cases, its reliability is not absolute. It cannot yet fully
replace traditional autopsy but significantly enhances the investigative process when used in

combination. The comparative assessment thus reveals that virtual autopsy is not a complete

52 Guy N. Rutty, The Role of Post-Mortem Computed Tomography in Forensic Investigations, 53 Forensic Sci.
Int’1 1 (2007)
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substitute, but a powerful complementary tool that improves precision, documentation, and

efficiency in determining the cause of death.>

6.3. STAND OF OTHER COUNTRIES ON VITROPSY:

The approach of different countries toward virtual autopsy reflects a gradual shift from
experimentation to partial institutional acceptance, particularly in developed forensic systems.
In Switzerland, where the Virtopsy Project was pioneered by Michael J. Thali, virtual autopsy
is well integrated into forensic practice. It is routinely used alongside traditional autopsy,
especially in cases involving trauma, firearm injuries, and mass disasters. Swiss authorities
recognise imaging as a scientifically reliable tool, and in many cases, it is used as a first-line
method before deciding whether invasive examination is necessary.

In the United Kingdom, virtual autopsy has gained formal recognition under the “less invasive
autopsy” model, promoted by researchers like Guy N. Rutty. PMCT is increasingly used in
coronial investigations, particularly where families object to full autopsy on religious or
cultural grounds. In some regions, CT scans are routinely performed prior to autopsy, and in
certain cases, imaging combined with targeted procedures is considered sufficient to establish
the cause of death. This reflects a balanced approach where virtual autopsy is not a full
substitute but a legally accepted alternative in appropriate situations.

Germany and other European countries have adopted a similar hybrid model. Virtual autopsy
is widely used for documentation, research, and supplementary analysis, especially in forensic
institutes equipped with advanced imaging facilities. It is particularly valued for its precision
in detecting fractures, gas embolism, and internal injuries, and for its ability to preserve digital
evidence. However, traditional autopsy continues to be the gold standard in cases requiring
histopathological or toxicological examination.

In countries like the United States, the adoption of virtual autopsy is more selective and varies
by jurisdiction. It is commonly used in military forensic investigations, disaster victim
identification, and high-profile cases, but has not fully replaced conventional autopsy in routine
medico-legal practice. The emphasis remains on combining imaging with traditional methods
to enhance accuracy rather than substituting one for the other.

Overall, the global stand indicates a clear trend: virtual autopsy is widely accepted as a valuable
forensic tool, particularly for non-invasive examination and documentation, but not as a

complete replacement for traditional autopsy. Most countries follow a complementary or

53 Silke Grabherr et al., Multi-phase Post-mortem CT Angiography Development, 66 Radiology 115 (2011).
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hybrid approach, where imaging serves as an initial or supportive method, and invasive
procedures are used when necessary. This balanced model ensures both scientific reliability

and respect for ethical and cultural considerations.>*

6.4. FEASIBILITY AND ROLE IN INDIA: SUBSTITUTE OR COMPLEMENT?
Technological and Infrastructural Feasibility in India:

The feasibility of virtual autopsy in India is closely tied to the availability of advanced imaging
infrastructure and the extent of its present use. At present, technologies such as CT and MRI
scanners are largely concentrated in tertiary care hospitals and premier institutions like All
India Institute of Medical Sciences and Postgraduate Institute of Medical Education and
Research, where limited application of post-mortem imaging has been explored. In these
settings, virtual autopsy is occasionally used in complex medico-legal cases, particularly where
detailed internal visualization is required before dissection. It has also found relevance in
sensitive situations involving religious or cultural objections to invasive autopsy, where
imaging serves as a less intrusive alternative. In mass disaster scenarios, such as large-scale
accidents, CT-based examinations have been utilised for rapid documentation and
identification, enabling authorities to process multiple bodies efficiently while preserving
forensic evidence.

Despite these emerging uses, the widespread feasibility of virtual autopsy in India remains
constrained by practical challenges. Most medico-legal autopsies are conducted in government
hospitals and mortuaries that lack access to such advanced technology, and even where CT
facilities exist, they are primarily reserved for clinical purposes. The high cost of equipment,
need for specialised software, and shortage of trained forensic radiologists further limit its
routine adoption. Additionally, the absence of standardised protocols or a clear legal
framework for integrating imaging into medico-legal procedures creates uncertainty in its
application. As a result, virtual autopsy in India currently functions more as a supplementary
tool in select institutions rather than a full-fledged alternative, highlighting the need for gradual
infrastructural development and policy support for broader implementation.

Legal Acceptance and Evidentiary Value in India

The legal acceptance of virtual autopsy in India is grounded in the evolving recognition of

scientific and electronic evidence under the Bharatiya Sakshya Adhiniyam. Digital outputs

3 Dr. Venkatesh K et al., Exploring the Efficacy of Virtual Autopsy vs Scientific Conventional Autopsy: A
Comparative Study in a Tertiary Care Hospital, International Journal of Medical Science and Advanced Clinical
Research (Nov. 2025), https://www.ijmacr.com/asset/images/uploads/17642433743223 .pdf
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such as CT scans, MRI images, and 3D reconstructions fall within the ambit of electronic
records and can be admitted as evidence if properly authenticated. Indian courts have
consistently upheld the admissibility of scientific evidence when supported by expert opinion,
as seen in cases like State of Himachal Pradesh v. Jai Lal®®, where the Supreme Court
emphasised the importance of expert testimony in assisting judicial determination. Similarly,
in Tomaso Bruno v. State of Uttar Pradesh>®, the Court recognised the evidentiary value of
electronic records, reinforcing that modern scientific methods can play a crucial role in criminal
adjudication. These principles provide a strong legal basis for the admissibility of virtual
autopsy findings.>’

From a procedural perspective, the Bharatiya Nagarik Suraksha Sanhita®® allows the use of
scientific techniques in the investigation of unnatural deaths, although it does not explicitly
refer to virtual autopsy. Courts have generally adopted a pragmatic approach in accepting new
forensic methods when they enhance accuracy and reliability. In Selvi v. State of Karnataka,>
the Supreme Court acknowledged the role of scientific advancements in investigation, while
also stressing the need for procedural safeguards and reliability. By analogy, virtual autopsy
can be incorporated within the investigative framework as a supplementary tool, particularly
in cases where traditional autopsy is contested or impractical.

However, the evidentiary value of virtual autopsy in India remains largely corroborative rather
than conclusive. Courts continue to rely primarily on traditional autopsy reports, especially in
cases requiring microscopic or toxicological analysis. In Pattu Rajan v. State of Tamil
Nadu®, the Supreme Court highlighted the importance of medical evidence in establishing
cause of death but also cautioned that such evidence must be complete and reliable. Since
virtual autopsy may not capture all aspects of pathological changes, its findings are more likely
to be used alongside conventional methods. Thus, while the legal framework is flexible enough
to admit virtual autopsy evidence, its full acceptance as a standalone method will depend on

the development of standardised protocols and greater judicial confidence in its reliability.

55 State of Himachal Pradesh v. Jai Lal, (1999) 7 SCC 280

36 Tomaso Bruno v. State of Uttar Pradesh, (2015) 7 SCC 178

57 Bharatiya Sakshya Adhiniyam, No. 47 of 2023, §§ 2(1)(t), 63 (India).
58 Bharatiya Nagarik Suraksha Sanhita, No. 46 of 2023 (India)

% Selvi v. State of Karnataka, (2010) 7 SCC 263.

60 Pattu Rajan v. State of Tamil Nadu, (2019) 4 SCC 771.
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CHAPTER 7: CONCLUSION AND SUGGESTIONS:
7.1. EVALUATION OF RESEARCH HYPOTHESIS:
Hypothesis 1:
Traditional Autopsy in India, though widely practiced faces practical and ethical limitations
that reduces its effectiveness in modern medico-legal investigations:
Traditional autopsy in India continues to be the primary medico-legal tool but is affected by
infrastructural  constraints, delays, and dependence on individual expertise.
Its invasive nature also raises ethical concerns relating to dignity and cultural sensitivities.
Therefore, this hypothesis is proved, as the study confirms that these limitations reduce its
overall effectiveness in modern practice.
Hypothesis 2:
The challenges associated with traditional autopsy can be more effectively addressed
through the adoption of suitable alternative approaches.
Alternative approach like Vitropsy address key issues such as invasiveness, documentation,
and objectivity in forensic examination.
However, they are limited in detecting microscopic and biochemical causes of death and face
feasibility challenges in India.
Hence, this hypothesis is partially proved, as inferred from comparative analysis showing

alternatives address key limitations but remain incomplete without traditional methods.

7.2. MAJOR FINDINGS OF THE STUDY:

The study finds that traditional autopsy continues to be the primary medico-legal tool in India,
but its effectiveness is affected by several practical and ethical challenges. Infrastructural
limitations, delays in conducting and reporting examinations, and heavy reliance on the
expertise of individual forensic practitioners often impact the consistency and quality of
outcomes. At the same time, the invasive nature of the procedure raises concerns relating to
dignity and cultural sensitivities, especially in a diverse society where religious beliefs play an
important role.

At the same time, the study highlights that virtual autopsy has emerged as a significant
advancement, particularly in cases involving trauma and structural injuries. It demonstrates
high accuracy in detecting fractures, hemorrhage, and foreign objects, while also offering
advantages such as non-invasive examination and digital preservation of evidence. However,
its limitations are equally evident it cannot reliably detect microscopic, functional, or

toxicological causes of death. In the Indian context, its adoption is further restricted due to high
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costs, lack of infrastructure, and limited availability of trained professionals.

From a legal perspective, the study observes that the existing framework under the Bharatiya
Sakshya Adhiniyam and the Bharatiya Nagarik Suraksha Sanhita is broad enough to
accommodate scientific and digital evidence, including imaging-based findings. However, the
absence of specific statutory recognition and standardised protocols limits its independent
evidentiary value. A comparative analysis with other countries shows that even in advanced
jurisdictions, virtual autopsy is not treated as a complete substitute but as a complementary
tool.

Overall, the study concludes that neither traditional autopsy nor virtual autopsy alone is
sufficient to address all medico-legal challenges. The most effective approach lies in
integrating both methods, where imaging techniques enhance accuracy, documentation, and
ethical compliance, while traditional autopsy continues to provide definitive findings in

complex cases.

7.3. SUGGESTIONS AND REFORMS:

1. Clear Legal Framework
India requires explicit laws or guidelines recognising virtual autopsy. These should
define admissibility, procedures, and evidentiary value. Standard SOPs will ensure
uniformity and proper chain of custody.

2. Technological Infrastructure
CT facilities and specialized software must be expanded to regional hubs. Public-
private partnerships can improve access in urban areas. Phased implementation
prevents overwhelming existing resources.

3. Capacity Building
Forensic experts and radiologists need interdisciplinary training. Inclusion in medical
curricula will create skilled future professionals. Workshops, certifications, and
international collaborations enhance expertise.

4. Hybrid Medico-Legal Model
Virtual autopsy should supplement, not replace, traditional autopsy. It guides dissection
and improves accuracy in complex cases. In special cases, imaging can be primary with
limited invasive procedures.

S. Ethical and Cultural Considerations
Non-invasive virtual autopsy respects religious sentiments and dignity. Consent

protocols ensure families’ objections are accommodated. Public awareness promotes

Page | 1269


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 3 | June 2026 ISSN: 2582-6433

acceptance without compromising investigations.

6. Research and Collaboration
Active research will tailor virtual autopsy to India’s medico-legal context.
Collaboration between institutions can develop cost-effective solutions. Pilot projects
and data collection improve practices and inform policy.

7. Digitalisation of Evidence
Centralised digital databases store imaging and medico-legal records securely.
They allow easy retrieval, transparency, and peer review. Protocols for access and data

protection prevent misuse and maintain integrity.

7.4. CONCLUSION:

Autopsy practices remain a cornerstone of medico-legal investigations, providing critical
insights into the cause and manner of death. The study emphasizes the importance of procedural
rigor, expert evaluation, and adherence to legal frameworks to ensure accuracy and judicial
reliability. These foundations are essential for maintaining public trust in the forensic system.
Traditional autopsy techniques, though widely practiced, offer detailed anatomical and
pathological information through methods like organ-by-organ dissection and en bloc removal.
They allow comprehensive examination of injuries and diseases, forming the basis for medico-
legal conclusions and evidence in court.

However, these methods face practical and ethical limitations. Invasiveness, delays in
reporting, dependence on subjective expertise, and concerns regarding the dignity of the
deceased highlight the need for more efficient and sensitive approaches. Cultural, religious,
and infrastructural factors further impact the acceptability and effectiveness of traditional
procedures.

Virtual autopsy, employing technologies like CT scans, MRI, and 3D imaging, provides a
minimally invasive alternative. It enables detailed internal visualization, accurate injury
mapping, and digital reconstruction, preserving the integrity of the body while facilitating
thorough forensic analysis. Studies worldwide have validated its scientific reliability and
efficiency in complex investigations.

The comparative assessment indicates that virtual autopsy can enhance accuracy and expedite
investigations, though it currently complements rather than fully replaces conventional
methods. Successes in countries such as Switzerland, Germany, and Japan demonstrate its
potential, while in India, select institutions are gradually adopting it amidst infrastructural and

legal challenges.
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Legal and evidentiary considerations remain crucial for the acceptance of new techniques.

Expert interpretation, chain of custody, and corroboration with other evidence ensure that

virtual autopsy findings are admissible and reliable in courts, aligning with constitutional

protections and procedural safeguards.

Overall, integrating traditional and virtual autopsy methods offers the most practical solution

for modern forensic practice. A hybrid approach enhances investigative accuracy, respects

ethical and cultural concerns, and positions India’s forensic system to meet contemporary

medico-legal challenges while aligning with global best practices.
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