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Background The coronavirus disease 2019 (COVID-19) has caused a global pandemic with an unprecedented burden on health
and the economy worldwide. Although it primarily involves the respiratory tract system, cardiovascular complica-
tions, particularly arterial and venous thrombosis, are frequently reported and are associated with adverse outcomes.

...................................................................................................................................................................................................
Case summary We describe the case of a 57-year-old female who presented with acute hypoxic respiratory failure and shock. She was

found to have left lower extremity deep vein thrombosis and a suspected pulmonary embolism. A large mobile right atrial
mass was found on echocardiogram. Given the large thrombus burden that portended an extremely high risk for embol-
ization to the pulmonary arteries, emergent percutaneous aspiration of an organized thrombus (rather than thrombolysis)
was performed using the AngioVac system (Angiodynamics Inc., Latham, NY, USA) complicated by haemodynamic collapse
due to acute right ventricular failure. An Impella RP (Abiomed, Danvers, MA, USA) was then placed, with rapid stabiliza-
tion of haemodynamics. The patient tested positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
She was treated with antimicrobial and systemic anticoagulation therapy. She was successfully weaned off the Impella RP
on post-operative day 4 and was extubated on day 5. She was discharged on day 16 in a stable condition.

...................................................................................................................................................................................................
Discussion Incident venous thrombo-embolism is frequently encountered in COVID-19 patients. We report the first case of a

large intracardiac thrombus associated with SARS-CoV-2 infection managed successfully with percutaneous
thrombectomy and right ventricular mechanical circulatory support.
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Learning points
• Cardiovascular complications, particularly venous and arterial thrombosis, are frequently reported in coronavirus disease 2019 (COVID-19).
• This is the first unusual case of a large intracardiac in situ thrombus in a COVID-19 patient.
• Percutaneous mechanical thrombectomy has a potential role in emergent aspiration of large right heart thrombus.
• Right ventricular mechanical circulatory support can be beneficial in management of acute decompensated right heart failure with cardio-

genic shock.

* Corresponding author. 22101 Moross Road, VEP, 2nd floor Cath Lab, Detroit, MI 48236, USA. Tel: þ1 586 612 3886, Email: drhemindermeet.94@gmail.com, Twitter: @singh_heminder
Handling Editor: Matteo Cameli
Peer-reviewers: Dan Octavian Nistor and Aref Bin Abdulhak
Compliance Editor: Rahul Mukherjee
Supplementary Material Editor: Ross Thomson
VC The Author(s) 2020. Published by Oxford University Press on behalf of the European Society of Cardiology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits non-
commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

European Heart Journal - Case Reports (2020) 4, 1–5 CASE REPORT
doi:10.1093/ehjcr/ytaa308 Other

http://orcid.org/0000-0002-1301-3471
http://orcid.org/0000-0001-8261-0395
http://creativecommons.org/licenses/by-nc/4.0/


..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.
Introduction

Coronavirus disease 2019 (COVID-19) is a systemic infectious dis-
ease caused by the novel severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2). It has caused a global pandemic, with >6
million infected and 360 000 deaths worldwide as of 30 May 2020.1,2

Although SARS-CoV-2 infection primarily affects the lower respira-
tory tract system, emerging reports suggest direct and indirect car-
diovascular complications including acute myocardial injury,
cardiomyopathy, arrhythmias, and acute coronary syndrome.3,4

Furthermore, severe inflammatory state, hypoxia, and immobilization
in COVID-19 patients impose a high risk of venous thrombo-
embolism (VTE).5–7 We report a case of a large right heart thrombus
leading to right ventricular (RV) failure in a 57-year-old female with
SARS-CoV-2 infection, that was successfully managed with percutan-
eous aspiration thrombectomy and RV mechanical circulatory
support.

Timeline

Case presentation

A 57-year-old female with bronchial asthma presented to the emer-
gency department (ED) with a 1-week history of worsening short-
ness of breath, fever, and intermittent nausea. She also reported left
lower extremity pain and swelling. Her husband had similar symp-
toms. On initial evaluation, she was hypoxic and tachycardic. Her
blood pressure was 90/67 mmHg, heart rate 111 b.p.m., and satur-
ation 96% on 4 L of oxygen through a nasal cannula. Physical examin-
ation was significant for clear breath sounds and left leg oedema.
ECG showed sinus tachycardia, incomplete right bundle branch
block, and Q waves in lead III (Figure 1). Laboratory work-up was per-
tinent for leukocytosis of 27.35� 109/lL, absolute lymphocyte count
of 0.27 � 109/lL, creatinine 2.2 mg/dL, lactic acid 6.8 mmol/L,
troponin-T 0.21 ng/mL, probrain natriuretic peptide (pro-BNP) 8969
pg/mL, C-reactive protein (CRP) 266.9 mg/L, and ferritin 3233 ng/mL.
Chest X-ray did not show any acute cardiopulmonary pathology. A
rapid COVID test in the ED was negative. A venous duplex scan of
the left leg revealed a large occlusive thrombus in the left femoral and
popliteal veins. Transthoracic echocardiogram showed a large mobile
filling defect in the right atrium (RA) partially prolapsing into a dys-
functional right ventricle with positive McConnell’s sign (Figure 2;
Supplementary material online, Video S1). Left ventricular ejection
fraction was preserved. The patient was started on levophed infusion.
Given that the patient was in shock with an imminent risk of a cata-
strophic event in the case of embolization of the right heart mass, the
decision was made to proceed with emergent percutaneous aspir-
ation with the Angio-Vac system (Angiodynamics Inc., Latham, NY,
USA) rather than intravenous or catheter- directed thrombolysis
which would have minimal effect on a large thrombus.

The patient was intubated prior to the procedure. Intra-operative
transoesophageal echocardiogram (TOE) confirmed a large mobile
mass in the RA (Figure 2). The right internal jugular (IJ) vein and com-
mon femoral vein (CFV) were cannulated under ultrasound guidance.
After performing right heart catheterization and pulmonary angiog-
raphy (Supplementary material online, Video S2), a 24 Fr dry-seal
sheath was advanced into the RA through the right IJ vein for intro-
duction of a suction cannula. A 19 Fr extracorporeal membrane oxy-
genation (ECMO) cannula was placed in the upper inferior vena cava
through the right CFV for reinfusion of blood. The AngioVac catheter
was then advanced through the right IJ sheath and multiple runs of as-
piration were performed with extraction of a large organized throm-
bus (Figure 2; Supplementary material online, Video S3). TOE showed
resolution of the thrombus; however, embolization of small thrombi
was noted in the right ventricle and pulmonary artery. Post-
thrombectomy, the patient further decompensated, with systolic
blood pressure dropping to 50 mmHg and heart rate to �40 b.p.m.
CPR was initiated and maintained for 5 min with the standard ACLS
protocol. Repeat haemodynamics showed elevated RA pressures of
20 mmHg (baseline 12 mmHg) and mixed venous oxygen (MVO2) of
42% along with an akinetic right ventricle on TOE, findings consistent
with acute RV failure. At this time, the 19 Fr cannula in the right CFV
was upgraded to a 24 Fr sheath, and an Impella RP (Abiomed,
Danvers, MA, USA) was inserted in the pulmonary artery for RV sup-
port (Figure 2). The arterial blood pressure waveform showed an im-
mediate increase in systolic blood pressure from <50 mmHg to
>120 mmHg after Impella placement, as demonstrated in

Day 0 Patient admitted with acute hypoxic respiratory

failure and shock.

Day 1 Transthoracic echocardiogram showed a large

mobile mass in the right atrium. Given the state

of shock and the large thrombus burden, emer-

gent aspiration of an organized thrombus was

performed using an AngioVac cannula. An

Impella RP was placed due to decompensated

right ventricular (RV) failure post-

thrombectomy.

Day 2 Significant improvement in patient’s haemodynam-

ics and mixed venous oxygen, with successful

weaning of vasopressors. PCR for SARS-CoV2

infection came back positive and the patient

started on antimicrobial therapy.

Day 3 Repeat echocardiogram consistent with improve-

ment in RV systolic function.

Day 4 Patient was weaned off the Impella RP and it was

removed at the bedside.

Day 5 Renal parameters deteriorated with anuria. A tem-

porary haemodialysis catheter was inserted for

initiation of renal replacement therapy.

Day 6 Patient was weaned off mechanical ventilation and

extubated. Intermittent haemodialysis was

started.

Day 14 Improvement in urine output with return of renal

functions to baseline. No further requirement

for haemodialysis.

Day 23 Patient discharged home in stable condition with

home health services.
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Figure 1 12-lead ECG showing sinus tachycardia, incomplete right bundle branch block, and Q waves in lead III.

Figure 2 Apical four-chamber view of the trans-thoracic echocardiogram showing a large mobile mass (red arrow) in the right atrium partially pro-
lapsing into the right ventricle (A). Short-axis view of the intraoperative transoesophageal echocardiogram confirmed the mass (yellow arrow) (B). Cine-
angiogram showing aspiration of the mass with the Angiovac cannula (C). An organized thrombus (green arrow) extracted from the right heart (D).
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Supplementary material online, Video S4. Also, there was significant
improvement in MVO2. The right IJ cannula was removed and the pa-
tient was transferred to the intensive care unit (ICU) in stable
condition.

COVID PCR was reported positive the following day, and the pa-
tient was started on hydroxychloroquine and azithromycin. She was
anticoagulated with intravenous heparin. Further hypercoagulability
and malignancy work-up was planned. She remained haemodynamic-
ally stable with consistent improvement in her MVO2 and RV func-
tion on post-operative days 1 and 2. Repeat echocardiogram showed
resolution of the thrombus and improvement in RV contractility
(Figure 3). Her further ICU course was essentially uncomplicated be-
sides acute renal failure requiring temporary haemodialysis. She was
successfully weaned off the Impella and it was subsequently removed
on post-operative day 4. The patient was extubated on day 5 and
transferred to a routine ward. She was eventually discharged in a sta-
ble condition with home care on day 23 of hospitalization.

Discussion

Patients with COVID-19 and cardiovascular complications have been
shown to have worse outcomes.8,9 Incident VTE is frequently
encountered in these patients. In a multicentre study from the
Netherlands, the incidence of VTE was reported to be in 31% of
COVID-19 patients admitted to the ICU.6 In another study con-
ducted in Wuhan, China, VTE was reported in 25%.10 The proposed
mechanism of accelerated thrombosis is hypercoagulability induced
by severe inflammation, endothelial dysfunction, and stasis.11,12

Several laboratory parameters support this hypothesis characterized
by elevations in fibrinogen and D-dimer.13 Some patients with severe
COVID-19 infection can develop thrombosis from disseminated
intravascular coagulation (DIC). Interleukin-6 (IL-6) levels may also
correlate with disease severity and a procoagulant profile.14

Large vessel and intracardiac thrombus have not yet been
reported in a COVID-19 patient. Our patient had a large occlusive
deep vein thrombosis (DVT) and right atrial thrombosis. She was in
clinical shock with acute respiratory failure; thus, CT angiography of
the chest could not be performed. Intra-operative TOE and pulmon-
ary angiogram did show evidence of small thrombi in the main pul-
monary artery. We decided to proceed with percutaneous
thrombectomy as there was imminent risk of a catastrophic outcome
without any intervention. The Angiovac system which was used is a
vacuum-based device, FDA-approved in 2014 for percutaneous
drainage of undesirable material such as fresh thrombi or emboli.
It is composed of a venous drainage and a reinfusion cannula con-
nected to an extracorporeal circuit and bypass pump. When the
pump is started, suction force is created, facilitating aspiration of
thrombotic material. Our patient had profound hypotension and
bradycardia post-aspiration thrombectomy. Distal embolization
of the thrombus to the pulmonary vasculature causing acute RV
failure is a likely explanation. Similarly, intra-operative TOE con-
firmed severely reduced RV systolic function. Although there is a
paucity of data regarding use of the Impella RP in cardiogenic
shock and acute RV failure from pulmonary thrombo-embolism,
we decided to place RV mechanical support due to acute decom-
pensation post-thrombectomy. The early initiation of support
helped in rapid stabilization of the haemodynamics as well as in
preventing irreversible RV damage.

Herein, we report the first case of a large intracardiac in situ throm-
bus associated with SARS-CoV-2 infection. Our case illustrated not
only the potential value of the Angiovac device in the management of
this case, but also the potential of mechanical RV support in the man-
agement of associated right heart decompensation and cardiogenic
shock.

Lead author biography
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Mechanical Circulatory Support/
High risk coronary interventions at
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Supplementary material

Supplementary material is available at European Heart Journal – Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Figure 3 Apical five-chamber view of the post-operative trans-
thoracic echocardiogram showing resolution of the thrombus in the
right atrium.
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