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We present the case of an elderly woman who died from COVID-19 during the first wave of the pandemic. The
physicians in charge of the patient were later accused of medical malpractice resulting in the death of the patient.
The article reviews the comprehensive medico-legal investigations into this case that included an analysis of the
medical history, clinical imaging, post-mortem imaging, autopsy, histopathology, and microbiology as well as an
assessment of the medical knowledge regarding transmission of the SARS-CoV-2 virus and the management of
COVID-19 at the time of the patient’s death. The investigation resulted in a verdict of not guilty. This case

highlights the value of clinical and post-mortem imaging as well as various challenges of medico-legal in-
vestigations of COVID-19 related deaths.

Introduction

The COVID-19 pandemic has had a significant impact on healthcare
facilities and professionals, leading to several challenges concerning not
only direct patient care, but also the reorganization and allocation of
human and non-human resources [1]. As a consequence, the pandemic
has several interesting medico-legal implications, due to the lack of
preparedness and the failure to promptly adopt effective prevention and
control measures for COVID-19 in many countries (including many
highly-developed countries) and hospitals [2]. Therefore, issues have
arisen globally regarding the legal liability of healthcare institutions and
professionals for avoidable errors [2-6]. Particularly during the first
wave of pandemic in Italy, the lack of hospital/intensive care unit (ICU)
beds prompted the government to reallocate COVID-19 patients to
long-term care facilities (LTCF). In Italy, many LTCFs for elderly patients

with physical and/or psychiatric impairment (in Italian: “residenze
sanitarie assistenziali” or “RSA”) have become COVID-19 hotspots since
the beginning of the pandemic [7-8]. In these facilities, during the first
wave, the prevalence of deaths related to COVID-19 was reportedly
40-51.3% in the Italian epicenter of the pandemic (Lombardy region),
and it has been claimed that political decision-makers are liable for these
hotspots [7].

In this paper, we present the case of an elderly resident of an LTCF
who died due to COVID-19, in which the physicians who were in charge
of the patient’s treatment were accused of causing her death. We were
asked to evaluate whether COVID-19 had played a causative role in the
death, and if the medical personnel who were in charge correctly
managed and treated the patient. We provide a complete documentation
with ante- and post-mortem imaging and autopsy findings. The aim is to
depict imaging and autopsy evidence of a fatal SARS-CoV-2 infection as
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a case example of complete ante- and post-mortem documentation for
COVID-19 deaths for which a claim of medical professional malpractice
was made.

Case details

An 85-year-old LTCF resident was transferred to an ICU due to the
onset of acute and severe respiratory failure. At admission, the patient’s
blood pressure was 90/60 mmHg, with 96% oxygen saturation; the
patient had a respiratory rate of 22-23 breaths per minute and the body
temperature was 37.4 °C. Oxygen therapy was initially administered at 2
L/min using a Ventimask. Oropharyngeal swab test results indicated the
presence of SARS-CoV-2 infection.

The patient was affected by chronic atrial fibrillation, anemia and
severe sarcopenia and had a history of cerebral ischemia.

Lung auscultation revealed bi-basal rhonchi. Computed Tomography
(CT) of the chest on the first day of hospitalization showed multiple,
diffused, bilateral areas of consolidation, patchily-distributed in the
whole parenchyma, but more evident dorsally (Fig. 1). Lopinavir/rito-
navir was initially prescribed, and, in case of QTc abnormality,
hydroxychloroquine and intravenous ceftriaxone were recommended.
Three days after hospitalization, despite the use of non-invasive venti-
lation, the clinical condition of the patient drastically worsened and the
patient subsequently died of respiratory failure.

A public prosecutor requested a forensic team (composed of a
pathologist and a radiologist) to investigate whether the infection was
the cause of the death and if the physicians from the LTCF and hospital
were responsible for her death. Both the post-mortem CT (PMCT) and
forensic autopsy were performed at the Section of Legal Medicine of
Universita Cattolica del Sacro Cuore (Rome, Italy), a public institution.

A PMCT scan was performed before autopsy using a 16-slice scanner
(Philips Medical Systems, Best, The Netherlands), with the following
parameters: slice acquisition 1.25 mm, pitch 0.5, rotation time 0.5 s,
tube voltage 120 kVp, tube current-time 400 mAs/rotation. No contrast
medium was administered. Image reconstruction was carried out at a
slice thickness of 1 mm (0.6 mm increment), with soft tissue and sharp
bone kernel. PMCT showed massive consolidation of the whole right and
left lung, with the exception of the anterior and part of the apico-
posterior segment of the left upper lobe, which showed marked
ground glass densities with internal septal thickening in a crazy-paving
pattern (Fig. 2). These pulmonary alterations were interpreted as evi-
dence of acute respiratory distress syndrome (ARDS). Fluids led to
complete obliteration of the lumen of the trachea and the bronchial
structures of the whole right lung and almost all of the left lung, with the
exception of the above-mentioned regions (Fig. 2). Scant bilateral
pleural effusion was detected. The post-mortem swabs of the rhino-
pharyngeal/tracheal tract and both lungs were positive for SARS-CoV-
2. At autopsy, both lungs showed a pronounced lobar architecture
with a solid, airless appearance and an increased weight (the left lung
weighed 970 g, while the right lung weighed 1100 g). The cut surface
was variegated and contained multiple hemorrhages, both in subpleural
and intraparenchymal areas, without apparent vascular distribution
(Fig. 3). On histopathological examination, multiple areas of intra-
alveolar hemorrhage were observed along with foci of the initial
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organizing phase of diffuse alveolar damage. Interstitial lymphocytic
infiltrate was also seen, with interstitial/perivascular distribution
(Fig. 3). The cause of death—in the absence of any other major patho-
logical findings—was attributed to respiratory failure caused by SARS-
CoV-2-related pneumonia. The physicians of the LTCF and the hospital
who were in charge of the patient’s treatment were judged not to be
responsible for her death.

Discussion

In this paper, we present the case of an elderly resident of an LTCF
who died due to COVID-19, in which the physicians who were in charge
of the patient’s treatment were accused of causing her death. The cause
of the death was identified by combining the data obtained from ante-
and post-mortem microbiological testing, ante- and post-mortem CT
scans and a full forensic autopsy. Despite the fact that SARS-CoV-2
infection had already been detected before the death, we performed
post-mortem swabs in the rhino-pharyngeal and tracheal tract and the
lungs to confirm the ante-mortem result and to assess the biological risk
for the pathologist, as recommended by forensic guidelines [9]. Multiple
post-mortem swabs were performed to avoid the risk of false negatives
[9].

Despite the high risk of infection for the operators, in the scenario of
the COVID-19 pandemic autopsies must be considered essential to
ascertain the severity of pulmonary damage and thus to evaluate
whether pulmonary impairment could have played a causal role in the
death [10-15].

Many forensic institutions have continued to regularly perform au-
topsies since the beginning of the pandemic, despite recommendations
from some authors and scientific societies, such as the Italian Society of
Anatomical Pathology (SIAPEC), to restrict autopsies to selected cases
[10, 16].

In general, finding an infectious cause of death at autopsy can have
important medico-legal implications when the victim has been infected
in a hospital or LTCF. Residents of LTCFs are generally fragile and,
especially during the first phase of the COVID-19 pandemic, have been
exposed to a high risk of infection, mainly due to crowding, shared
rooms and bathrooms, and the lack of proper infection control measures
[11]. Moreover, in some cases, due to the lack of hospital/ICU beds,
some patients affected by SARS-CoV-2 infection were transferred to
LTCFs during the first wave of pandemic. The issue of liability in the case
of errors committed by hospital/LTCF managers and healthcare pro-
fessionals during the first wave is therefore particularly complex and
controversial [8].

In the case presented, the death was attributed to SARS-CoV-2
infection and the health professionals were judged not to be respon-
sible for the death. In the determination of the cause of death, the
combination of radiological and autopsy data was particularly
important.

The pulmonary CT manifestations of the SARS-CoV-2 infection in the
ante- and post-mortem CT imaging in this case deserve some consider-
ation. The ante-mortem CT imaging of the lungs showed multiple,
diffused, bilateral areas of consolidation, patchily-distributed in the
whole parenchyma, but more evident dorsally (Fig. 1). In accordance

Figure 1. Axial ante-mortem CT images of the thorax, with the lung window at the level of the apex (a), hila (b), and bases (c). The images show multiple, diffused,
bilateral areas of consolidation, patchily-distributed in the whole parenchyma, but more evident dorsally.



L. Filograna et al.

Forensic Imaging 25 (2021) 200454

Figure 2. Axial post-mortem CT images of the thorax, with the lung window at the level of the apex (a), hila (b), and bases (c), and with the soft tissue window at the
level of the medium III of the trachea. The images a, b and ¢ show consolidation of the whole right and left lung, with the exception of the anterior and part of the
apico-posterior segment of the left upper lobe, which showed marked ground glass densities with internal septal thickening in a crazy-paving pattern. In c, the trachea
(yellow arrow) and bilateral segmental bronchi (red arrows) are completely fluid-filled.

Figure 3. At macroscopic autopsy examination (a, b and c) the lungs showed
an increased weight (the left lung weighed 970 g, while the right lung weighed
1100 g) and a pronounced lobar architecture with a solid, airless appearance.
The cut surface (c) was variegated and contained multiple hemorrhages, both in
subpleural and intraparenchymal areas. The histopathological examination (d,
e and f) showed multiple areas of intraalveolar hemorrhage, along with foci of
the initial organizing phase of the diffuse alveolar damage. Interstitial lym-
phocytic infiltrate was also seen, with interstitial/perivascular distribution.

with the available clinical literature [17], consolidation, linear opaci-
ties, crazy-paving pattern, and extensive involvement of both lungs had
a significantly higher incidence in severe/critical patients, than in
non-critical cases. Consolidations in both lungs have been identified as
the main pulmonary CT pattern in the clinical literature in the late and
critical phases of the disease [18-20].

Moreover, clinical factors such as age over 50 years, comorbidities,

dyspnea, chest pain, cough, expectoration, decreased lymphocytes, and
increased inflammation indicators have been demonstrated as risk fac-
tors for severe/critical COVID-19 pneumonia and are associated with
more severe lung CT alterations, as described above [17].

In the PMCT images, severe involvement of both lungs was found,
with massive consolidation of the whole right and left lung, with the
exception of the anterior and part of the apico-posterior segment of the
left upper lobe (Fig. 2). This pulmonary PMCT pattern was attributed to
ARDS and confirmed by histopathological analysis of the lungs. These
pulmonary alterations seen on PMCT largely resemble those reported in
the literature for SARS-CoV-2 positive patients studied using PMCT
[21-27].

Post-mortem imaging, particularly PMCT, has been already proposed
as a rapid and non-invasive method of post-mortem investigation to
augment the number of cases examined and reduce the risk of infection
for the operators [21]. Some evidence on the value of PMCT in
COVID-19 cases has been reported [22, 24-27].

Although not specific for SARS-CoV-2 infection of the lungs, in the
presence of ante- and post-mortem swabs positive for SARS-CoV-2
infection, these pulmonary findings on PMCT are highly suspicious for
severe lung involvement by the pathogen, resembling a severe ARDS
pattern, as seen in the clinical literature.

Concerning the possibility of attributing the cause of death by PMCT
imaging of the lungs alone, with the support of post- ante-mortem
swabs, we maintain that there is currently insufficient published liter-
ature [22, 24-27] and the findings reported for assessment of
SARS-CoV-2 infection of the lungs using PMCT are not sufficiently
specific to propose this post-mortem imaging modality as an alternative
to classical autopsy and histopathological analysis.

In this case, histopathological and autopsy data in a subject positive
for SARS-CoV-2 infection confirmed the hypothesis of death due to
COVID-19. However, the physicians of the LTCF were not considered
liable for the death of the resident, because during the first wave (the
period in which this case occurred) there was poor knowledge of the
measures to prevent and control the transmission of the disease. It was
shown that the physicians and LTCF managers had done everything they
could to avoid the transmission of the infection. According to the
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treatment administered and planned after the hospitalization, the hos-
pital physicians in charge of the patient’s treatment were also judged not
to be responsible for the death.

The issue of liability in cases of errors committed by hospital/LTCF
managers and healthcare professionals during the first wave of the
COVID-19 pandemic is particularly complex and controversial [8]. In
Italy, this issue has been widely discussed, revealing two main critical
points: i) in Italy, the pandemic has had an extremely high incidence,
leading to an extraordinary burden on healthcare resources (in partic-
ular, lack of hospital/ICU beds and equipment has been reported); and
ii) at that time, the understanding of COVID-19, its treatment, and
adequate preventive measures to reduce its risk was extremely limited
[8]. In other words, in the first phase of the pandemic, the national
healthcare system showed a clear lack of preparedness, thus limiting the
legal responsibility of the hospital/LTCF managers and the healthcare
professionals only to cases of gross negligence [8].

In conclusion, this case of a malpractice claim in a death related to
SARS-CoV-2 infection is presented as a case example, where the com-
bination of all data (in particular PMCT and autopsy findings) is crucial
for finding the exact cause of the death in patients infected with SARS-
CoV-2. Thus, we provide a comprehensive basis for forensic in-
vestigations in cases of malpractice claims surrounding SARS-CoV-2-
related deaths.
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