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ABSTRACT

Objectives: In this article, we report our observations as well as the innovations which were adapted in the resource-limited settings which are
present in most parts of the country. The standard protocols were adopted for complete COVID-19 autopsies that were conducted.

Methods: The present retrospective study was conducted in the Department of Forensic Medicine and Toxicology, Government Medical College, Amritsar.
The medicolegal autopsies were conducted completely in confirmed positive COVID-19 cases. In the medicolegal cases, complete autopsies were conducted,
where the investigating officers did not forgo the autopsy. A total of ten COVID-positive autopsies were conducted from July 2020 to August 2021.

Results: Gross findings of various organs during autopsy include that of lungs showing relatively unremarkable lungs with mild edema and
consolidation, brain showing edema, and subarachnoid hemorrhage, pancreas showing necrotic and hemorrhagic changes, and kidneys flea-bitten
and were contracted.

Conclusion: Although a complete autopsy is desired to provide the best possible understanding of the disease process, its variants, such as core
biopsies and echopsies, can be taken up as safer alternatives, especially in resource-limited centres. Experience, preparation, and experience are
the significant vital aspects which help in managing the COVID-19-positive autopsy. The institution needs to develop guidelines as well as standard
operating procedures for the smooth and safe conduct of autopsies in COVID-19 dead bodies.
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INTRODUCTION

The novel coronavirus SARS-CoV-2 was detected in the Wuhan district
of China in December 2019 and was found as the causative agent
of respiratory illness in humans (COVID-19). It is much related to
other variants of such as SARS-CoV and MERS-CoV, other variants of
human coronaviruses which were responsible for outbreaks of severe
acute respiratory syndrome previously detected in China back in
2002-2003 [1]. While multiple guidelines had been issued from time to
time regarding autopsy protocols in suspected or confirmed COVID-19
deaths, there is some variability in the recommendations [2-6].
However, autopsy studies in COVID-19-related deaths are still limited in
comparison with the abundance of clinical-epidemiological studies [7].
Themajorreasonsforthisscarcity ofdataincludelogisticaland biohazard
concerns, where the requirements are too difficult to be met in this
current pandemic situation [8], as the majority, there is in low-resource
settings in the country. Undoubtedly, there is a need for a less invasive
alternative and theoretically safer approach. Specific minimal invasive
autopsy protocols adapted to different age groups have recently been
developed for use in middle- and low-income countries [9,10]. Several
guidelines recommend at least a BSL-3 autopsy facility to perform a
complete autopsy safely in COVID-19 cases [11,12], whereas other
guidelines alternatively recommend a negative pressure room [13] or
whole room ventilation [14] with proper air filtration.

Aims and objectives

In this article, we report our observations as well as the innovations
which were adopted in the resource-limited settings which are present
in most parts of the country. The standard protocols were adopted for
complete COVID-19 autopsies that were conducted. The limitations,
scenario, technical details, and modifications of conducting autopsies of
one of the most highly infectious diseased cases in India as well as other
developing countries are compared and discussed with the techniques
mentioned in the studies from the other developed western countries.

METHODS

The present retrospective study was conducted in the department
of Forensic Medicine and Toxicology, Government Medical College,
Amritsar. The medicolegal autopsies were conducted completely in
confirmed positive COVID-19 cases. Routine autopsies on COVID-19-
positive cases are not recommended as per Indian Council of Medical
Research guidelines. However, in the medicolegal cases, complete
autopsies were conducted, where the investigating officers did not forgo
the autopsy. A total of ten COVID-positive autopsies were conducted
from July 2020 to August 2021.

With the idea of conducting complete autopsies on COVID-19-positive
cases in mind, a meticulous study of the recommendations was
done by the authors. The recommendations those are provided by
COVID-19: Guidelines on Dead Body Management [8], World Health
Organization [15], the Center for Disease Control and Prevention [16],
and Royal College of Physicians [11], for conducting the autopsies on
highly infectious disease bodies.

The technical details specified in the published autopsy studies were
also taken into consideration [4,17,18], and the working conditions in
the mortuary attached to our department were tried to get developed
as per the protocols.

These autopsies were those cases which were tested positive by
RT-PCR, that is, real-time polymerase chain reaction, the most sensitive
test available for COVID-19 detection.

After being prepared, the dead body was received in the mortuary,
following the Dead Body Management guidelines [8]. The movement
during the autopsy was restricted from in and out of the autopsy
room [9], and it was ensured that all instruments (forceps, knives, trays,
scalpel, camera, syringes, etc.), data entry forms, preservation solutions
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(10% neutral buffered formalin, rectified spirit, normal saline, etc.), and
1% sodium hypochlorite solution were kept available in abundance
inside the autopsy room. Labeling of the containers for viscera storage,
packing material (boxes, plastic bags, and cling wraps), as well as viral
transport medium vials was done before the start of any procedure.

The hospital notes of the patient were studied before the autopsy. To
avoid soiling or contamination, the types of equipment, such as the
camera and weighing machine, were wrapped with plastic cling wrap,
which was discarded itself in the autopsy room after the autopsy.
The packing materials that were required for sample preservation
which included boxes, plastic bags, and cling wrap, were kept handy.
Pre-autopsy preparation checklist was looked at before entering the
autopsy room to avoid missing out on anything necessary. The autopsy
procedures were conducted wearing full personal protective equipment
(PPE) that included caps, N95 masks, shoe covers, double gloves, gown,
goggles, gum boots, and a plastic apron. Both donning and doffing were
taken care of as per the recommended protocols [19].

All the details regarding the external examination, such as the build,
height, injuries, or any other relevant findings, were noted; also, the
nasopharyngeal swab was taken for microbiological analysis. At first,
the cranial cavity was opened after refecting the scalp, and the skull
was opened using a chisel and handheld hammer. Meninges were
inspected, and the brain was removed, weighed, and examined for any
kind of gross pathology like hemorrhage, edema, or swelling. Tissue
from various parts of the brain was collected for histopathological
examination; also, from the regions where any gross abnormality
could be identified, samples were preserved, and the after putting the
remaining brain back in the cranial cavity, the skull cap was replaced,
and stitching of scalp was done.

An I-shaped incision was given in the midline from the chin extending
to the pubis symphysis, Virchow’s technique was followed, and the
thoracoabdominal cavity was opened. Ribs were cut open with rib shear
and to limit the spread of aerosols, care was taken, and the surrounding
area was covered with gauze pieces. Any pleural or pericardial
abnormality like adhesion or effusion in the thoracic cavity was noted.

The pericardium was reflected, giving T-shaped incision, and the heart
was removed and weighed. Coronaries were looked for any occlusion, and
samples from each chamber of the heart, IV septum, nodes, and any region,
where gross pathology was suspected, were taken for histopathological
examination. At first, the lungs were examined in situ and were carefully
taken out one by one. These were firmly held using gauze to prevent any
spillage and slippage. The lungs were weighed and examined. Samples for
histopathological examination were taken, and the heart and lungs were,
then, placed back into the thoracic cavity, and the rib cage was replaced.
Then, the abdominal cavity was opened and examined for any fluid/
blood. The visceral organs, including the liver, kidneys, spleen, pancreas,
and uterus, were taken out, individually weighed and examined. Samples
for histopathological examination were collected. The thoracoabdominal
cavity was stitched after replacing all the organs, and the body was
properly cleaned with the help of 1% sodium hypochlorite and placed
in a leakproof plastic bag. The whole used material was discarded as per
biomedical waste management guidelines [20]. Samples were collected
for histopathological examination in 10% neutral formalin-filled plastic
containers and transported to respective laboratories taking all required
precautions.

RESULTS

During the study period, ten confirmed cases of COVID-19-positive
cases were brought for autopsy in the mortuary associated with the
Department of Forensic Medicine and Toxicology, Government Medical
College, Amritsar.

The clinicopathological parameters of COVID 19 cases is as depicted
(Table 1).
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Gross findings of various organs during autopsy include that of
lungs showing relatively unremarkable lungs with mild edema and
consolidation, brain showing edema and subarachnoid hemorrhage,
pancreas showing necrotic and hemorrhagic changes, and kidneys were
flea bitten and were contracted.

DISCUSSION

There are a lot of challenges present in the execution of the autopsy of
SARS-CoV-2-positive dead bodies to the person carrying the procedure.
The most important is minimizing the spread of infection in staff
carrying out the autopsy and also preventing the spread of virus/
disease outside the room, where the autopsy is conducted. Other is the
dire need to carry out the autopsy quickly as soon as possible so as to get
the maximum of the gross as well as histopathological findings. Damage
to tissue from autolysis may lead to the loss of significant findings [21].
This is an attempt to report complete autopsies on COVID-positive
deaths from India.

A similar number of cases were autopsies of the COVID-19 dead bodies
in the study conducted by Youd et al. (2020) [22], where a total of nine
autopsies were conducted, and all the autopsies were conducted on the
orders of the coroner/magistrate, and no consent from the deceased
relatives was required, and the intention was finding the cause of death.
In another study by Yadav et al. (2021) [23], which was a prospective
observational study conducted on non-medicolegal cases where major
obstacle was taking consent from the relatives of the deceased. The
usefulness and importance of the clinical knowledge and details of the
deceased were emphasized by Carpenito et al. (2020) [21] and have been
one of the important steps in the present study. It helped in noticing the
pathological changes which could be attributed to chronic illness or the
treatment and also which samples needed to be collected and preserved.

The earliest attempt to report of complete autopsy citing the findings
of the disease in available literature is from Oklahoma, which reflected
virus-related pathology [22]. Later, the same authors, further,
emphasized that the diagnosis of COVID-19 would have been missed
without an autopsy, and hence, it proved that complete autopsies in case
of COVID-19 cases were critical for confirmation of the viral infection
as well as distinguishing the potential confounders from the true
virus-related pathology [24]. The gross findings of the present study
are consistent with the study conducted by Yadav et al. (2021) [23],
Parekh et al. (2021) [25], and Lacy et al. (2020) [26].

In our experience, the biggest obstacle was the lack of basicinfrastructure
to carry out the high-risk autopsies as the mortuary setups in India are
the most neglected area of the hospitals and lack the basic amenities
and facilities to conduct even the routine non-infectious autopsies.
Thus, to conduct the high-risk and highly infectious autopsy cases in
each setup, keeping in view the recommendations as well as facilities
available, customized protocols are needed to be developed. So far, no
case was reported of contracting the COVID-19 disease by any autopsy
team, validating the fact that proper measures taken in safeguarding the
autopsy surgeons with proper use of PPE Kits thus relate to the available
facts [4,5]. In the present study, there is a major focus on methods and
modifications that need to be adopted while conducting highly infectious
cases. The authors, thus, recommend covering the dissected area with

Table 1: The clinicopathological parameters of COVID-19 cases

Age (in years) range and mean 24-60 years (49.5)

Sex M: F ratio 4:1

Postmortem interval (hours)

Comorbidities
Diabetes mellitus 4 (40%)
Obesity 7 (70%)
Hypertension 9 (90%)
Coronary artery disease 3(30%)
Others 2 (20%)

Nasopharyngeal RT PCR positivity 9 (90%)
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the gauze piece, which minimizes the spread of aerosols, similar to the
study conducted by Yadav et al. (2021) [23].

CONCLUSION AND RECOMMENDATIONS

Although a complete autopsy is desired to provide the best possible
understanding of the disease process, its variants, such as core biopsies
and echopsies, can be taken up as safer alternatives, especially in
resource-limited centres. Experience, preparation, and experience are
the significant vital aspects which help in managing the COVID-19-
positive autopsy. Thus, this study emphasizes the fact that conducting of
COVID-19-positive autopsy is challenging and needs basic infrastructure
as per the guidelines, and medical institutions should be encouraged to
conduct pathological autopsies to understand the disease, which will be
helpful for humanity in trying times. The institution needs to develop
guidelines as well as standard operating procedures for the smooth and
safe conduct of autopsies in COVID-19 dead bodies. The limitations of the
present study are the small number of cases and that too from a single
center. Moreover, there is a missing link to any direct viral organ infection.
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