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Abstract

We present a case report of fatal respiratory failure after cardiac surgery in the early stages of the coronavirus disease 2019 outbreak.
Although not supported by epidemiological data nor clinical course, coronavirus disease 2019 infection was revealed post-mortem by im-
munohistochemical detection of the severe acute respiratory syndrome coronavirus 2 spike protein in lung tissue.
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CASE REPORT

On 30 January 2020, a 76-year-old woman was presented to a
secondary referring hospital with dyspnoea and ventricular
tachycardia. After receiving medical treatment for arrhythmia, a
transthoracic echocardiogram showed a severe aortic stenosis,
normal heart function, severe hypertrophy and increased cham-
ber size. The patient was afebrile and an X-ray was anodyne.
Electrocardiogram showed a sinus rhythm with left bundle
branch block. Dyspnoea was attributed to pulmonary oedema
and was managed with diuretics and nasal oxygen. The calcu-
lated EuroScore-II was 6.67%.

The patient was transferred to our centre and an aortic valve
replacement was performed 4 days after the admission. A Magna
EaseVR biological valve was implanted without complications.
There were no sternum fractures nor any other problems during
the sternum closure. During intensive care unit admission, she
presented an adequate postoperative recovery. Mechanical ven-
tilation disconnection was performed 8 h after surgery, and she
was moved to hospitalization within the first 24 h.

Forty-eight hours after surgery the patient presented a worsen-
ing in respiratory function with non-productive cough, high re-
spiratory rate and necessity for supplemental O2 flow. Neither
high temperature nor leucocytosis was observed. As her cough
became stronger, the patient suffered a sudden sternum fracture
with acute bleeding and cardiac tamponade in the transthoracic
echocardiogram. An emergent sternum reparation surgery
was required during which damage of the right ventricle was
observed. Multiple tests were done in search for an infection

including for: urine, blood and sputum culture. No infection was
found.

After the second surgery, disconnection from mechanical ven-
tilation was hampered by respiratory failure until the 9th postop-
erative day. Twenty-four hours after disconnection, a second
sternum fracture coinciding with a bout of severe cough took
place. This was also followed by high fever, and a second ster-
num reparation procedure had to be performed. Twenty-four
hours later, the patient suffered distributive shock followed by
cardiac arrest and asystole. She was pronounced dead on 1
March.

A nosocomial pneumonia was the main suspected cause of
death. However, the X-rays did not show typical opacities (Fig 1).
Given the absence of coronavirus disease 2019 (COVID-19) cases

Figure 1: Chest X-ray: cardiomegaly. Pleural effusion with perihilar distribution.
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during that period in our region, polymerase chain reaction for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was not performed. There was no history of any risk contacts.
Permission for a clinical autopsy was granted. The post-mortem
results of 1 blood test showed the isolation of Klebsiella pneumo-
niae. Post-mortem examination revealed oedematous lungs with
sloughing of bronchiolar epithelium and pneumocyte hyperpla-
sia without hyaline membranes; within the alveoli some fibrin
deposits, abundant foamy macrophages and focal oedema
could be seen. Rare multinucleated cells were seen. No areas
of neutrophilic infiltration, necrosis or viral inclusions were
identified. Special stains failed to detect micro-organisms.
Immunohistochemistry for SARS-Cov-2 spike protein (1A9
GTX632604 by GeneTexVR ) was positive in desquamated bronchi-
olar cells, detached pneumocytes and alveolar macrophages
(Fig 2).

DISCUSSION

We are reporting a fatality due to a COVID-19 infection in the
early stage of the outbreak, after a cardiac surgery was per-
formed, for which no known transmission route can be traced.

In our case report, the cause of death may have been multifac-
torial due to patient comorbidities and a complicated postopera-
tive course, which included a sternal fracture and 2 cardiac
tamponades that required 2 complex reoperations. However, an
undiagnosed concomitant SARS-CoV-2 infection may have pre-
cipitated the catastrophic postoperative course.

In agreement with other reports [1], the clinical course of
SARS-CoV-2 infection could be modified by cardiac intervention,
since surgery has been identified as a modifying factor in
COVID-19. Other comorbidities also play an important role in

this regard; for example older age, hypertension, dyslipidaemia
or intensive care unit admission have all been described as risk
factors for in-hospital mortality [2].

The suspicion for COVID-19 infection arose from the pathol-
ogy findings. Macrophagic infiltration with areas of haemorrhage
and thrombosis, alveolar fibrin and multinucleated cells has been
described recently in early COVID-19 infection [3]. In the few
reports dealing with post-mortem specimens from COVID-19
patients, much emphasis has been placed on the detection of the
virus by molecular methods, so as to identify the involved tissues,
in an attempt to understand the natural history of the infection
[4]. Only a few studies have been done employing immunohisto-
chemistry [5].
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Figure 2: Immunohistochemistry for severe acute respiratory syndrome coro-
navirus 2 spike protein (red) in sloughed bronchiolar cells. Similar findings
were seen in alveolar pneumocytes and macrophages (inset).
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