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Abstract
We present two patients who turned positive for coronavirus disease 2019 (COVID-19) after elective cardiac surgery, 
developing postoperative pericardial effusion with tamponade. One of the patients who presented with tamponade had no 
other symptoms of COVID-19 infection. COVID-19 can rarely present with cardiac manifestations including pericardial 
effusion and tamponade. In the post cardiac surgery setting, this effect of the virus may be accentuated. Hence, a high index 
of suspicion and prompt management are the keys for a successful outcome.
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Introduction

Postoperative pericardial effusion leading to tamponade is a 
known complication of cardiac surgery occurring in 0.1–6% 
of patients [1]. The current global pandemic due to coro-
navirus disease 2019 (COVID-19) rarely affects the heart 
compared to the lungs. Clinical presentation primarily with 
cardiac involvement without preceding fever and respira-
tory symptoms is rare. COVID-19 disease presenting as a 
de novo cardiac tamponade has only recently been described 
[2–4]. We present two patients who presented with cardiac 
tamponade after cardiac surgery, both of whom were diag-
nosed to have COVID-19 after surgery, and one of whom 
had no other symptoms suggestive of COVID-19.

Case reports

Patient 1

A 40-year-old male with coronary artery disease with nor-
mal left ventricular ejection fraction (LVEF 60%) underwent 
off pump coronary artery bypass graft surgery (OPCAB). 
His immediate postoperative recovery was uneventful, and 
he was shifted out of the intensive care unit (ICU) on day 
2. Routine transthoracic echocardiogram on day 5 showed 
moderate size pericardial effusion with early signs of tam-
ponade and global biventricular dysfunction (Figs. 1 and 2). 
A twelve-lead electrocardiogram showed characteristic find-
ings of pericarditis such as concave upwards modest ST ele-
vation in chest and limb leads and reciprocal ST depression 
and PR elevation in aVR (Fig. 3). As the patient was asymp-
tomatic, it was decided to keep the patient nil-by-mouth for 
3 to 4 h before induction of general anesthesia. He however 
developed a gradual onset of breathlessness and was shifted 
to the ICU. He was electively intubated. Subsequently, while 
inserting central and arterial lines in preparation for surgery, 
he had a cardiac arrest. Cardiopulmonary resuscitation was 
initiated without immediate return of spontaneous circula-
tion. The chest was opened immediately in the ICU, and 
blood-stained pericardial fluid was drained. Internal mas-
sage was given, and the cardiac rhythm was restored with 
acceptable hemodynamics with inotropic support. During 
the time of the internal cardiac massage, it was noticed that 
the heart felt very warm and the heart surface appeared red 
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and inflamed. All the grafts appeared patent on inspection 
and were pulsatile on palpation, nor were there any new 
areas of regional wall motion abnormality on echocar-
diogram to suggest graft occlusion. He maintained stable 
hemodynamics with inotropic support. However, he was 
noticed to be febrile at this time. In view of the fever, and the 
appearance of the warm and inflamed heart, a repeat reverse 
transcriptase polymerase chain reaction (RT-PCR) test for 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) was sent from the ICU, which came back positive. 
He had tested negative for COVID-19 preoperatively. As 
part of the stratification of his COVID-19 disease, inflam-
matory markers were sent which were very high, with serum 
ferritin at 195,321 ng/ml (ref range 30–400), serum lactate 
dehydrogenase 25,540 U/L (ref range 0–248), and D-Dimer 

8.03 μg/ml (ref rang 0–0.5). He was started on intravenous 
remdesivir and dexamethasone for the COVID-19 infection. 
He however subsequently developed multi-organ dysfunc-
tion, with renal and hepatic failure, and deteriorated over the 
next 2 days and expired 36 h after the event.

Patient 2

A 49-year-old patient underwent elective OPCAB. On postop-
erative day 3, he developed fever and a drop in saturation. A 
repeat RT-PCR for SARS-CoV-2 was sent which came back 
positive. He had tested negative preoperatively. He subse-
quently was shifted to the Covid ICU. His inflammatory mark-
ers were high with serum ferritin at 2166 ng/ml, lactate dehy-
drogenase 292 U/L, and D-Dimer 3.95 μg/ml. He was started 

Fig. 1  a Echocardiogram four chamber view showing circumferential pericardial effusion—arrow. LV, left ventricle. RV, right ventricle. b Par-
asternal long axis view showing effusion—arrow. LV, left ventricle. RV, right ventricle

Fig. 2  a, b Mitral and tricuspid inflow Doppler showing features consistent with early tamponade in the setting of ventricular dysfunction
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on intravenous remdesivir and dexamethasone by the infec-
tious disease team. He was stable for 2 days with supplemental 
oxygen but then developed worsening tachypnea and hypoten-
sion. He was started on inotropic support and electively intu-
bated with the provisional diagnosis of systemic inflammatory 
response syndrome, related to the cytokine storm associated 
with COVID-19 disease. At that time, a bedside echocardio-
gram was done which showed a significant pericardial effusion 
with features of tamponade. He was immediately shifted to 
the operating room, and the pericardial effusion was drained. 
The bypass grafts appeared patent and were pulsatile on pal-
pation. The surface of his heart appeared red and inflamed at 
the time of re-exploration. He subsequently made a slow but 
steady recovery, and pre discharge echocardiogram showed no 
residual or recurrent pericardial effusion. He was discharged 
on dual antiplatelets and other routine cardiac medication and 
multivitamins. As there was no residual effusion, we did not 
put him on anti-inflammatory agents or non-steroidal anti-
inflammatory medication at discharge. The patient is doing 
well on follow-up 8 months after the procedure, with no obvi-
ous long-term effects of COVID-19, and with subsequent 
echocardiograms showing no recurrent pericardial effusion 
and normal ventricular size and function.

Discussion

COVID-19 is a viral disease caused by the novel coronavi-
rus, SARS-COV-2. The disease primarily affects the res-
piratory system presenting with fever, cough, and shortness 

of breath. More rarely COVID-19 can present with car-
diovascular symptoms. Cardiovascular manifestations of 
COVID-19 include myocarditis, arrhythmias, acute coro-
nary syndrome, venous thromboembolism, cardiomyopathy, 
and heart failure [5]. It is now known that the presence of 
cardiovascular disease can predispose a person to COVID-
19 and also to be at elevated risk of adverse outcomes from 
the infection. The converse is also true with COVID-19 
increasing the risk for cardiovascular complications [6, 7]. 
Viruses as a cause of myocarditis are well known, espe-
cially by influenza and parvovirus B-19 [8]. Myocarditis 
causes localized or generalized myocardial inflammation 
and necrosis leading to ventricular dysfunction [8]. Myo-
carditis can present as ventricular dysfunction as seen in 
our first patient who had normal ventricular function pre-
operatively [4]. Pericardial involvement due to COVID-19 
has been more rarely reported and is probably related to the 
systemic inflammatory response associated with the disease 
related to direct cytotoxic activity of the virus or immune-
mediated pathways [2, 3]. The incidence of pericardial effu-
sion associated with COVID-19 infection is around 5% and 
maybe a sign of more severe inflammatory response [9]. 
There have been reports in the literature of isolated pres-
entation of COVID-19 as cardiac tamponade, which were 
treated with pericardiocentesis or pericardial window [2, 3]. 
One characteristic noted in these patients was the presence 
of a hemorrhagic pericardial effusion. Other causes of hem-
orrhagic pericardial effusions include malignant effusion, 
infection-related effusion, post trauma or surgery effusion, 
and effusion associated with bleeding disorders [10]. The 

Fig. 3  Electrocardiogram showing characteristic changes of pericarditis with diffuse concave upwards ST segment elevation in most of the leads 
(line arrow) and ST segment depression in aVR (block arrow)
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two patients in this report, being post cardiac surgery, had 
hemorrhagic effusions, and any independent contribution of 
the COVID-19 disease was difficult to ascertain. We believe 
that the warm, red, and inflammatory appearance different 
from the usual appearance of post cardiac surgery tampon-
ade hearts may be suggestive of the post COVID-19 inflam-
matory state. Prior reports attempting to attribute causation 
of pericardial effusion to COVID-19 disease by isolating the 
virus in the fluid by RT-PCR has not been widely proven due 
to non-standardization of the technique and the variability 
in reporting [2, 3]. The pathogenic mechanism of hemor-
rhagic effusion in relation to COVID-19 is yet to be eluci-
dated. However, there are no reports of post cardiac surgery 
presentation of tamponade associated with COVID-19. One 
of the mechanisms involved is in all likelihood similar to 
patients with COVID-19 who presented with de novo car-
diac tamponade without any history of surgery, attributed to 
the inflammatory effects of the virus leading to pericarditis 
and subsequent effusion, and in all probability exacerbated 
by the post cardiac surgery status. Though it is not possible 
to show direct causation between COVID-19 and cardiac 
tamponade in these 2 patients, in light of the propensity for 
COVID-19 to cause pericardial effusion, it is prudent for 
cardiac surgeons to be aware of this possible association.

Conclusion

In these times of COVID-19 and its associated negative 
impact on the cardiovascular system, it is imperative for car-
diac surgeons to be aware of the rare presentation of cardiac 
tamponade in COVID-19, especially in susceptible patients 
such as those after cardiac surgery.
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