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Abstract
Ultrasonography is known to have many applications in the diagnoses of diseases, as well as in guiding medical practition-
ers through precise medical procedures. However, its use as a post-mortem radiographic modality has been limited. Post-
mortem ultrasonographic techniques are considered to be a safer alternative to high-risk post-mortem procedures, especially 
in infectious diseases. The present communication discusses the possibilities of using ultrasonography in post-mortem 
examinations in times of the ongoing COVID-19 pandemic to minimize the associated risk of SARS-CoV-2 infection of 
those working in mortuaries during full-body dissection in traditional autopsies. Post-mortem ultrasonography can be useful 
in reducing the extent of autopsies, thus decreasing the risk of exposure of forensic personnel.
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SARS-CoV-2 infection has resulted in more than 28,637,952 
cases and about 917,417 deaths globally as of September 13, 
2020 [1]. The infectious nature, as well as the high morbidity 
and mortality associated with the virus, has been a major 
concern for healthcare workers, including forensic patholo-
gists, autopsy surgeons, and support staff in mortuaries. At 
a time when there is community spread of COVID-19, it is 
difficult to determine whether a deceased person who died 
of a natural or a non-natural cause, which necessities post-
mortem examination was COVID-19 positive or not. In the 
absence of post-mortem testing of the deceased, it is espe-
cially relevant to know a person’s COVID-19 status prior to 
performing an autopsy. Therefore, it is suggested that in all 
cases, autopsy surgeons and support staff take all due pre-
cautions and strictly adhere to all the infection prevention 

and control practices to safeguard themselves. The situation, 
however, may be much harsher in resource-limited settings 
[2], especially in view of the ill-equipped mortuaries and 
the limited availability of personal protective equipment in 
many parts of the world.

Numerous modifications to a complete autopsy exami-
nation have been recommended for minimizing the risk of 
infection during autopsies, including reduced manipulations 
of the body, performing in situ examinations as opposed 
to whole-block eviscerations, and avoiding embalming 
[3]. These measures have been relatively successful in pre-
venting the spread of infection among forensic personnel 
but have raised concerns about missing vital information 
and misdiagnosing the cause of death. “Virtopsy”, which 
uses primarily computed tomography (CT) and magnetic 
resonance imaging (MRI) in post-mortem examinations, 
has been suggested as an effective alternative to high-risk 
traditional autopsy to minimize the risk of transmission of 
SARS-CoV-2 during an autopsy. In the absence of virtopsy 
facilities, ultrasonography (USG) may be a cost-effective 
and safer alternative for post-mortem examinations [4]. 
Post-mortem USG can be useful in reducing the extent of 
autopsies, thereby decreasing the risk of infection of forensic 
personnel.

USG as a post-mortem imaging modality can help reduce 
the need for extensive autopsies in finding the cause of death. 
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The conditions that can be noticed by post-mortem USG 
include cardiac hypertrophy, pericardial tamponade, aneu-
rysm of the abdominal aorta, pleural effusions, subphrenic 
abscesses, ascites or intra-abdominal bleeding, liver metas-
tasis, liver cirrhosis, fatty liver or fatty changes in the liver 
parenchyma, bile stones, renal cysts, diverticulum of the 
urinary bladder, hyperplasia of the prostate, myoma uteri, 
intracranial hemorrhage in infants, bone fractures, and for-
eign substances in mammae (implant) [5]. Lung USG (LUS) 
is considered to be a rapid, sensitive, and non-invasive bed-
side method for detecting several pulmonary pathologies, 
and its role in COVID-19 is being explored [6]. Some of the 
characteristic LUS findings in COVID-19 include thickening 
and irregularities of the pleural line, B lines, and a variety of 
consolidations. A lines have been described to appear during 
the recovery phase of COVID-19 [7]. “Echopsy”, or ultra-
sonographic autopsy, is a modification of needle autopsy 
for the ultrasound-guided collection of tissue samples for 
further examination. Echopsy, too, is regarded as a feasible 
and reliable alternative to traditional autopsy [8]. The risk of 
infection is minimal with echopsy; hence, it is considered to 
be a safer technique of post-mortem examination in cases of 
infectious diseases, such as COVID-19.

The refrigeration and hardening of adipose tissue have 
been shown to affect the permeation and reflection of ultra-
sound [5]. In the case of refrigerated bodies, it is recom-
mended to perform USG 1–2 h after the body has been 
removed from the cold chamber. One of the major limita-
tions to the use of USG in post-mortem examinations is the 
obliteration of the view caused by decomposition gases. 
Uchigasaki recommends the use of USG within 4–5 days 
after death [5]. In view of its limitations, Charlier et al. rec-
ommend the use of USG only for the estimation of facial 
tissue thickness and for guided biopsies [9].

Although USG may not be useful in post-mortem exami-
nations of all medico-legal cases, it can certainly assist in 
validating findings from medical records and in reducing the 
need for autopsy in such cases. Similarly, for cases with a 
known history of violence, USG can assist in localizing the 
area of investigation, thus reducing the need for extensive 
dissection. Besides, echopsy or post-mortem USG can be a 
useful adjunct to the traditional autopsy examinations and 
can assist in reducing the extent of the dissection required. 
Thus, USG can be judiciously employed as a safer technique 
for post-mortem examinations.

There have been major advances in the use of post-mor-
tem imaging as an adjunct to traditional autopsy. However, 
these advances have been limited to the use of CT. Post-mor-
tem USG can be especially useful in addressing the health 
and safety concerns of the forensic personnel involved in 
autopsy work, shielding them from unwarranted exposure to 
SARS-CoV-2 during the COVID-19 pandemic, especially in 
low-resource settings.
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