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Abstract
Virtual autopsy is a specialized technique of postmortem examination where in radiological imaging 
techniques are used to scan body of dead to make opinion regarding cause of death and other valuables. It is 
performed independently or with traditional autopsy. There are numerous advantages of this technique over 
traditional autopsy. Due to technical and organizational problem, virtual autopsy service is not commonly 
in use in developing countries. In our study we have collected responses of medical professionals through 
questionnaires based on virtual autopsy facts, techniques, advantage, and disadvantage in comparison to 
traditional autopsy (TA). Results are heartening to know that most of the participants are well aware of the 
fact of our study objectives but more awareness is needed to promote this important aspect of medicolegal 
and forensic medicine practice to minimize time, energy and risk due to COVID 19 pandemic and other 
factors. 
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Introduction

An autopsy is a scientific procedure in which 
detail examinations of remains of deceased is being 
done to find out cause of death, time since death and to 
establish identity1. Autopsy is also known as necropsy 
or postmortem examination and is admired as the 
fundamental competence in forensic and medicolegal 
setting2. 

Traditional postmortem procedure is dissection of 
dead bodies, opening of cavities, documentation and 
interpretation of findings, and record keeping3. Based 
on the findings, doctors give opinion regarding the 
case. The body of deceased is then given to relatives 

for funeral purposes. In case if second autopsy is 
needed to verify previous findings or to examine more, 
it becomes very difficult and many times which is not 
possible4. Mutilation and disfigurement of dead body 
after traditional autopsy, makes the aggrieved family 
more sad and disturbed. Due to which, hostile attitude 
develops in the family members of dead and become 
sentimental of the fact and refuse further5. Our Indian 
society and cultural practices don’t accept traditional 
autopsy practices completely and also many religious 
groups didn’t consent for traditional autopsy 6, though it 
is vital for medicolegal purpose, for criminal matter and 
civil dispute7.

Due to these limitations and evolution of technology 
in medical sciences, there was need of some advanced 
form of specialized autopsy procedure. This led to the 
genesis of virtual autopsy. Virtual and autopsy combines 
to form the word ‘virtopsy’.
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‘Virtospy’ is term formed from the two independent 
words ‘virtual’ and ‘autopsy’8. Techniques of 
radiological scanning are utilized for this purpose. It is 
a procedure to convert low technological documentation 
of facts and poor, lengthy, traditional; and traditional 
autopsy procedures to modern digitalized one in order to 
raise its scientific value, minimize subjective error and 
enhance importance and dignity of forensic medicine 
specialty9. 

Virtual is related to Latin word ‘virtus’, meaning 
of which is ‘useful, efficient and good’. Autopsy is a 
combination of two old Greek terms ‘autos’ (=self) and 
‘opsomei’ (=I will see). So, virtual autopsy is a useful, 
efficient and good method of examination of dead body 
to investigate cause of death and to carry out research in 
the field of forensic medicine and pathology.

The aim of virtual autopsy is to remove the 
subjectivity of self visualization which is characteristics 
of traditional autopsy because in traditional autopsy, the 
appreciation of findings is to be done by the doctor while 
in virtual autopsy radiological imaging instruments 
play major role and only interpretation is in the part 
of doctor. Virtual Autopsy provides an opportunity for 
multidisciplinary scientific innovation and research 
involving Forensic Medicine, Pathology, Imageology, 
Biophysics, Radiology and Biomechanics8.

Virtual autopsy is a highly specialized surgical 
procedure which can be employed as an alternative to 
standard autopsies for broad and systemic examination 
of the whole body as it is less time consuming, and aids 
better diagnosis10.

Virtopsy has numerous advantages with respect 
to traditional autopsy. There are certain limitations11. 
Personnel handling virtual autopsy should be skilled in 
interpretation of imaging technology9.

Recently virtual autopsy project started in India 
for the first time by joint efforts of ICMR and AIIMS, 
New Delhi12. This is the mile stone in popularizing 
this important aspect of forensic investigation to keep 
pace with technological advancement and digitalization 

globally.

Virtual autopsy procedure doesn’t destroy integrity 
of the body of deceased and keep it intact. This is an 
attempt for dignified management of dead body13.

COVID-19 positive cases died due to unnatural 
and suspicious condition, indication for postmortem 
examination to investigate for solving allegations and 
give opinion with regards to cause, manner and mode 
of death. But due to the strong infectivity of COVID-19 
and lack of experience of performing an autopsy in 
infectious disease-induced death, the pandemic created 
some challenges for forensic practitioners14. There is 
high risk of contracting infections if not proper safety 
precaution has taken like wearing mask, using sanitizer, 
using PPE Kit etc. ICMR guidelines recommend 
waiving of unnecessary autopsy, switching to non 
invasive techniques like digital and virtual autopsy and 
if much needed minimally invasive procedure can be 
employed15.

In this article, we have studied response of medical 
professionals regarding understanding of autopsy, 
indication of postmortem examination, advantage and 
disadvantage of traditional and virtual autopsy and 
comparative analysis, tackling of autopsy in case of 
death due to potentially infective condition like COVID 
19. Hostility of relatives and loved once due to pitfalls 
of traditional autopsy. Ethical issues and limitations of 
virtual autopsy practice with reference to Indian setting. 
This article also highlights experience of how we handle 
the confirmed or suspected infectious cases and give 
some perspectives for the future in reference to virtual 
autopsy. 

Material Method

Cross-sectional study was conducted to know the 
knowledge and different aspects of virtual autopsy 
through questionnaire based responses from medical 
professionals belonging to different colleges, hospitals 
and health care organizations in India.

A questionnaire was prepared by the author with 
multiple questions relevant to this study. Randomly 
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sent to 250 study participants belonging to different 
institutions throughout India and their responses were 
noted. Inclusion criteria include medical professionals 
who have work experience in mortuary and performed 
or observed postmortem examination. Those who are 
not from medical background were excluded from study.

Results

Total study participants were 250 (n=250). Among 
them 137 were specialist medical doctors while 
remaining are MBBS doctors working in government 
hospitals or in private setting. 89 participants were 
female and 161 male. 102 doctors who took part in the 
study are working in government set up , 83 in corporate 
hospitals while rest are doing self medical practice. 
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Responses of participants in tabular form with questionnaire (n=250) 
S. No. Questionnaire / Statement Yes No Don’t Know 
1 Virtual Autopsy is a specialised technique of post-mortem examination 102 127 21 
2 Radiological Techniques like CT / MRI/ USG etic used to scan whole 

body of dead body in Virtual Autopsy 
129 102 20 

3 Virtual Autopsy procedure is less time consuming then traditional 
autopsy 

126 105 19 

4 Virtual Autopsy procedure prevents from exposure of infections to 
medical personnel from body fluids in infective conditions like COVID 
19 

126 102 22 

5 Virtual Autopsy more good in dealing with religious issues arises to do 
traditional autopsy 

138 89 23 

6 Virtual Autopsy can be employed as an alternative to standard autopsies 
for broad and systemic examination of the whole body 

128 100 22 

7 Virtual Autopsy aids better diagnosis than conventional autopsy 123 104 23 
8 Virtual Autopsy can be employed independently in forensic examination 

of the dead or as an addition to conventional autopsy 
119 104 27 

9 Virtual Autopsy is especially useful in detecting smaller lesions as well 
as lesions from areas that are difficult to approach by conventional 
autopsy 

132 95 23 

10 Virtual Autopsy has a promising role in examination of burnt/charred 
bodies where the fractures can be detected more easily than in the routine 
autopsy 

121 108 21 

11 Virtual Autopsy contributes more in dignified management of dead body 
as compared to traditional autopsy 

134 98 18 

12 Autopsy of COVID positive bodies made more importance of non 
invasive autopsy techniques like Virtual Autopsy 

135 106 9 

13 Virtual Autopsy is a non invasive autopsy method 114 135 1 

14 Virtual Autopsy creates digital and permanent records of the body 
making interpretation easier 

126 111 13 

15 Virtual Autopsy reports can be shared electronically among medical 
professionals and experts and can be stored for future retrieval and re 
examination 

113 128 9 

16 Virtual Autopsy technique is expensive and include high equipment and 
technology cost 

152 90 8 

 

Regarding response on virtual autopsy which is a 
specialized technique about 69% gave positive response 
about it.

Radiological Techniques like CT / MRI/ USG/ 
postmortem CT angiography/ surface scanning etc 
are used to scan whole body of dead body in Virtual 
Autopsy is the basic need for performing this specialized 

procedure but out of 250 responses only 129 participants 
put positive response.

Virtual Autopsy procedure is less time consuming 
then traditional autopsy. Scanning takes less time than 
opening of body cavities, inspecting individual organs. 
126 participating doctors understand this fact, 105 put 
negative response and 19 did not know about this. High 
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training is needed to perform traditional autopsy in high 
infective cases like death due to COVID 19. There is risk 
of spillage of body fluid which is contagious. Antiseptic 
and full protective measures should be taken by the team 
in action. To avoid this various associations and health 
ministry of many countries recommended non invasive 
autopsy techniques like virtual autopsy. In our study 126 
medical personnel knew this, 102 not while 22 did not 
know anything.

Cultural and religious practices disallow cutting of 
dead body which is mandatory in traditional autopsy 
(TA) practice. As virtual autopsy is a scanning technique, 
there is no invasiveness, no cutting, disfigurement or 
mutilation of deceased body. There is no objection or 
hostility among relatives or loved once due to religious 
issues. As per response received, out of 250 participants 
138 were familiar with this, 89 not and 23 not knowing. 

There is less discrepancies between findings of 
virtual autopsy and traditional autopsy. Technologically 
both are different. Virtual autopsy is best alternative 
of standard autopsy procedures for broad and systemic 

examination. This supported by views of our study 
participants where in 128 respond positively, 100 
negative while 22 did not know about this issue. 

Virtual autopsy gives better diagnosis than 
traditional autopsy. The areas in the body which are not 
approachable by routine traditional autopsy procedures 
can be scanned while doing virtual autopsy. Samples can 
be taken from least approachable area like spine using 
minimally invasive technique. Certainly these aid better 
diagnosis. The same thing is reflected in our study. 123 
participants (49.2%) supported this comparative study 
which is consistent with other studies conducted time to 
time.

Virtual autopsy is sufficient independently to give 
opinion regarding cause, manner, and mode of death. 
Sometimes it can be employed during conventional 
procedure to get samples from certain area of body 
which is out of approach in traditional method.

This fact also supported by the responses119 
(47.6%) which we received from the study participants.

Figure 1. 
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Figure 2. 

Figure 3.
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Whole body imaging in virtual autopsy is especially 
useful in detecting smaller lesions as well as lesions 
from areas that are difficult to approach by traditional 
autopsy. Likewise, the areas that are not examined 
routinely in traditional autopsy, such as the spine, pelvis, 
and the limbs, can also be examined in detail without 
any mutilation of the body. This fact was positively 
responded by 132 (52.8%) participants.

Virtual autopsy is more reliable in diagnosing burnt 
and charred body and damaged oral cavity, localizing 
foreign body, identifying fracture lines, entry and exit 
wounds, pathological gas collections, and gross tissue 
injury, estimating the time of death, retinal hemorrhage, 
electric injury to the skin, and age and sex determination. 
This study objective is very important because of 
limitation of traditional autopsy in this valuable aspect. 
Out of 250 medical doctors who participated in this 
study, 121 (48.4%) gave positive response of this fact.

Family member of the deceased feel uncomfortable 
with the traditional way of postmortem. They don’t want 
an autopsy done. But they have no choice as postmortem 
is an important part of police investigation in case 
of unnatural death. Since virtual autopsy procedure 
is non invasive, no cutting of dead body. There is no 
deformity, mutilation of body. This practice contributes 
to dignified management of dead body. Among 250 
Medical professionals (n=250) who participated in our 
study, 134 (53.6%) were in the opinion that this modern 
virtual autopsy technique contributes to the dignified 
management of dead.

Virtual autopsy will be helpful in examining the 
infected bodies. This method reduces risk of infection 
to the operator autopsy technician and pathologist. This 
approach is very promising. We received responses from 
135 (54%) as yes, 106 (42.4%) as no whereas 9 (3.6%) 
as don’t know. 

Virtual autopsy is non invasive procedure as no cut 
is needed in this procedure. Dead body is scanned using 
radiation. 114 (45.6%) participants responded positively 
with this questionnaire.

The images, findings, recordings from virtual 
autopsy are permanent, clear and digitalized. This is 
not same with traditional autopsy. Majority of study 
participants (126/ 50.4%) supported this fact which is 
one of the very important advantages of virtual autopsy.

Stored data can be retrieved long after burial or 
cremation of corpse and can be transferred electronically 
thus allowing for a new assessment by different expert if 
need arises. In this study 113 (45.2%) participants knew 
this fact, 128 (51.2%) responded negatively, whereas 9 
(3.6%) were not knowing anything regarding this.

Virtual autopsy setup is costly. Organizational and 
technological arrangement needs high investment. There 
will be high equipment and technology cost. 152 (60.8%) 
participants responded positively in this questionnaire.

Discussions

Medical professionals’ perspective on autopsy 
procedures is crucial, because they are most often 
remain in contact with deceased and dying people; 
they deal with the family, friends and relatives of dying 
individual16; and in Indian setting Registered Medical 
Practitioner is eligible to carry out death investigation 
and perform autopsy5.

Present research properly investigated and related 
medical professionals’ perspectives on the practice and 
application of autopsy methods (virtual autopsy and 
traditional autopsy) for death investigation, in addition 
analyzed expected hurdles, advantage and needs of 
virtual autopsy enactment, to better recognize efficiency 
for their future use for forensic investigation.

Most of the findings regarding views on virtual 
autopsy among medical professionals are consistent 
with previous studies3, 8, 9, 10, 11, 12, 17. 

Autopsy of a loved one’s is grief and emotional 
moment causes visual impact of deceased body, a factor 
identified in previous studies as a potential barrier for 
acceptability and feasibility17. Traditional autopsy 
needs complete dissection of organs after opening of 
body cavities. Integrity is lost. Body gets deformed and 
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mutilated5. This is the major reason of lakeside and 
hostile attitude  Whereas Virtual autopsy procedure can 
be conducted in many ways. Means by which it can be 
carried out includes:

Non invasive 

·	 Plain x-rays. 

·	 CT scans with or without contrast. 

·	 Magnetic Resonance Imaging. 

·	 Ultrasound scans. 

Minimally invasive

·	 Ultrasound-guided fine-needle biopsy e.g. of 
the liver. 

·	 Aspiration of pathological fluids such as pleural 
effusions.

All of these investigations would retain the bodily 
integrity of the deceased, satisfying cultural, religious 
and family requirements18. That, in fact, is the primary 
reason for the increasing use of virtual autopsies 
internationally.

Autopsy findings and their interpretation in deaths 
due to infective conditions like COVID 19, AIDS, 
Hepatitis and other highly contagious diseases is of great 
significance in public health professionals to formulate 
guidelines for prevention and treatment of such diseases 
at community level. But the risk of spread of infection to 
the autopsy room staff including doctors and technicians 
in traditional autopsy compel the search of alternative 
autopsy technique which reduces, minimizes risk of 
contamination by infected body fluids which is potential 
source of infection and spread of infection. In such 
cases, various recommendations strongly suggest for 
opting virtual autopsy15, 19.

As per perception of medical professionals in our 
study, risk of infection is minimum in virtual autopsy as 
this technique is non invasive or minimally invasive. It 
is similar to what was found in previous studies15, 17, 18, 

and 19.

Owing to all the advantage and other benefits of 
virtual autopsy, there is joint effort of AIIMS , New 
Delhi and ICMR for developing Virtual Autopsy Centre 
in India12.

Once incumbent Union Health Minister quoted 
saying India will be the first country in South and 
Southeast Asia to carry out these virtual autopsies. This 
will be the milestone in criminal investigation and it will 
contribute greatly in forensic medicine due to numerous 
advantages20.

This research supported study objective as virtual 
autopsy is very important work and global studies on 
its applicability are tribute for dignified management of 
dead bodies13.

Postmortem imaging is a good forensic visualization 
tool with a great potential for the forensic documentation 
and examination of charred bodies. Virtopsy has a 
promising role in examination of burnt/charred bodies 
where the fractures can be detected more easily than in 
the routine autopsy21, 22. 

Areas which are not routinely examined in traditional 
autopsy such as the spine, pelvis, and the limbs, can also 
be examined in detail without any mutilation of the body 
through radiological scanning in virtual autopsy22, 23. 

As in virtual autopsy, there is very accurate 
documentation, which depends on the applied resolution, 
can document structures less than 1 mm in size (smaller 
lesions) 23.

A noteworthy advantage is that the images 
both radiological and histological could be retained 
indefinitely are available for re-evaluation and re-
interpretation as for research and study purposes which 
can be used for future references as well as for an expert 
consultation at a later date18, 22.

Investigations such as liver biopsy that had not been 
possible before death due to coagulation abnormality for 
example, would be feasible after death18.

Potential barriers which came out of our study 



Medico-legal Update,  October-December 2021, Vol.21, No. 4    285

includes 

• Costly operational work

• Inequitable distribution of resources between 
urban and rural setting

• Lack of expert and skilled professionals

• Difficult to appreciate changes in colour/ texture/ 
consistency of organs and tissues

• Unable to comment on consistency of organs

• Inability to appreciate smell from body cavities

• Bioethical issue like confidentiality, privacy of 
images and data storage

• Judicial validity is under debate

These are hurdles in implementing virtual autopsy 
procedure and limit its use in Indian setting where 
inequitable distribution of resources and facilities are 
prevalent24. 

As per the topic of our study, till now most of the 
facts are theoretical based but to carry out research to 
understand perceived limitations and to aware peoples 
of potential advantages, we need to have systematic 
approach to facilitate acceptability and applicability 
of virtual autopsy. Keeping this in mind, medical 
professionals took part in the study to analyze virtual 
autopsy by looking at it as a research and innovation. 
To examine issues addressed by this study, Diffusion 
of Innovations Theory (DOI) was used. To describe our 
findings on participants’ responses on characteristics 
of innovation itself we studied factors which influence 
such as relative advantage, compatibility, complexity, 
triability and observability25. This study has shown that 
medical professionals, directly or indirectly, can act as 
strong supporter and critics of the virtual autopsies. 

Foremost drawback of this study is that it was 
done to interpret a wider research question involving 
a broad range of target population, from which a small 
group of medical professionals’ feedback was used 
for this research analysis. Being small sample, our 

findings lacks generalizability to whole target groups 
due to participation of only one sub group medical 
professionals. As ours a qualitative study, this may not 
represent perceptions of participants in other setting. 
Finally, Autopsy procedures which were discussed with 
study participants as hypothetical scenarios, and virtual 
autopsies is not in common practice yet, so it is essential 
to endorse these results under real situation to implement 
virtual autopsy practice. 

Conclusions

In the light of participation of medical professionals 
in the study, the use of autopsy procedures is appropriate 
under standard guidelines and regulations. It is primary 
duty of autopsy surgeons to find out cause of death by 
performing postmortem examination.

Medical professionals commonly found the virtual 
autopsy more adequate and attainable than traditional 
autopsies. Virtual autopsy is seen less agreeably in 
contrast to the traditional autopsy only in terms of its 
perceived digital privacy issue and high costing, but it 
performs amicably when compared to the traditional 
autopsy for being less complex, less time consuming, not 
disfiguring and for posing less risk of infection among the 
performers. However, its modesty could be threatened 
by the alien behavior of leaders from community, no 
systematic death notification, gloomy perception of death 
occurrence, and unavailability of equipment and skilled 
manpower. Responses from participants could clearly 
reveal strengths and constraints of virtual autopsies, 
approving the trialability and observability of the virtual 
autopsy as likeliness for adoption of innovation.

Medical professionals constitute the most perceptive 
professionals to the technique of autopsy procedures, 
and may become key leader for future use of virtual 
autopsies in settings where more invasive methods 
such as the traditional autopsy would not be feasible. 
Nonetheless, it would be prime concern to reveal their 
feedback related to acknowledge technical errors and to 
secure all-inclusive training on necessary horizon for the 
practice of this innovative technique. 
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