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A B S T R A C T   

Introduction: With the outbreak of COVID-19, the number of cardiac manifestations related to this virus was more 
remarquable, among them heart thrombus (HTh) which is considered as a rare and severe complication asso-
ciated with thromboembolic phenomena. 
Methods: We present case report of 4 patients who presented heart thrombus as a complication of COVID-19. 
Cases report management: During the pandemic, these patients were presented to our center for respiratory 
symptoms related to COVID-19 infection. All of them was hemodynamically unstable. On further assessment, 
Diagnosis was confirmed by trans -thoracic echography, one patient (1/4) had left ventricle thrombus, one 
patient (1/4) had right atrium thrombus and right ventricle thrombus was dominated in the rest of patients (2/ 
4). Therapeutic component was based on unfractionated heparin and fibrinolytic. 
Conclusion: COVID-19 patients could represent a population at high risk of HTh. Multidisciplinary approach and 
bed routine transthoracic echography can enhance the management of this cardiac complication.   

1. Introduction 

Coronavirus disease 2019 (COVID-19) is usually manifests with se-
vere acute respiratory syndrome, cardiac manifestations can also be 
related to this infection. 

A clinically significant effect of the inflammation is coagulopathy. 
Thrombosis events has quickly emerged as a major-medical challenge 
since a significant rate of patients were thrombosed, despite well- 
conducted curative anticoagulation [1]. 

It is important to note that up to a third of these thrombosis events 
are diagnosed in initial admission of patients to intensive care unit. 
These Patients presents a high death rate, it is therefore a major prog-
nostic factor [2]. 

In this report, we describe our experience with 4 critically ill coro-
navirus disease 2019 patients who developed intra cardiac thrombus as 
a cardiovascular complication. 

2. Case report 1 

A 47 years old female, with history of psychosis, presented to the 
emergency department after nine days of symptoms with chest pain, 
dyspnea and fever, Physical examination showed a low blood pressure 
(80/40 mmHg), tachycardia (130 bpm) and pulmonary crackles with 
positive homans sign, she was hypoxic, with an SpO2 of 70% and 50 
mmHg of partial pressure of oxygen in the arterial blood (PaO2). Her 
blood work demonstrated a high level of D-Dimer, Fibrinogen, 
Troponin, Ferritin, elevated inflammatory markers (CRP, white blood 
cells, LDH) with low prothrombin ratio, lymphopenia, and acute renal 
failure, IL6 analysis was not available at that time in our city (Table 1). 

Diagnosis of COVID-19 pneumonia was based on PCR and CT scan 
that revealed a bilateral ground-glass opacity with crazy paving pattern 
estimated at 30% (Fig. 1). The ECG showed a right axis deviation with 
no abnormality of cardiac muscle repolarization, Transthoracic echo-
cardiogram (TTE) however, revealed a dilated cardiomyopathy with 
ejection fraction of 10% and intra left ventricular mobile thrombus, 
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Hemodynamic variables was assesed by Vigelio system that showed a 
low cardiac index (1.9 l/min⋅m2), abnormal stroke volume variation 
(14%) and high systemic vascular resistance (2300 dyne⋅sec⋅m2/cm5). 
It was decided to perform a doppler echocardiography based on positive 
homans sign. The results showed à Deep vein thrombosis in the middle 
part of the superficial right femoral vein arriving at the right popliteus 
vein with an occlusion of the left superficial and deep femoral artery. 
The patient was admitted to the operating room, under spinal anes-
thesia, with Fogarty embolectomy of the femoral artery. Fresh throm-
botic material was removed, which was sent for histological assessment. 

Medical Treatment was based on oxygen supplementary 5 l/min via 
nasal cannula, on the second day of stay, continuous positive airway 
pressure was indicated as oxygen support beside Dexamethasone (6 mg 
per day while 10 days), antibiotics and curative anticoagulation (Tin-
zaparine 175 UI/kg per day), Hemodynamic instability appeared on the 
second day of stay required vasoactive drugs (Noradrenaline 0.25 mcg/ 
kg/min, Dobutamine 0.5 mcg/kg/min), Renal function was improved by 
fluid administration with no need of hemofiltration. 

Her ICU course was unremarkable and with no need of mechanical 
ventilation, her oxygenation and hemodynamic state was improved and 
the patient was leaving the hospital with no need of oxygen support after 
30 days of stay without adverse and unanticipated events noted. 

3. Case report 2 

An 85-year-old Women, admitted in the emergency after 15 days of 
symptoms with high fever, dry cough, rhinorrhea, asthenia, diarrhea 
and dyspnea. One day after her admission, she was transferred in the 
intensive care unit (ICU) department due to hypoxemic respiratory 
failure. She was diagnostic with COVID-19 infection and her Nucleic 
acid test was positive. 

In the ICU, her past medical history indicated that she had systemic 

hypertension, treated with angiotensin-converting enzyme inhibitor, 
diuretics, well controlled diabetes treated with insulin and chronic 
kidney failure without hemodialysis. Physical examination showed a 
deterioration of general conditions, fever at 39 ◦C, normal hemody-
namic state, pulmonary crackles and her SpO2 was at 68%. She was 
hypoxemic at the arterial blood gas (PaO2 62 mmHg), oxygen therapy 
was delivered by a high concentration mask with a flow of 15 l/min. 

The complete blood count showed a troponin I, C-reactive protein 
and white blood cells high respectively, normal hemostasis, normal 
fibrinogen, kidney failure, high level of ferritin and D-dimer, IL6 anal-
ysis was not available at that time in our city (Table 1). The ECG 12-lead 
showed sinusal normocardia with heart rate of 86 bpm, normal axis and 
right fascicular block (Fig. 2). Computed tomography (CT) scan showed 
90% of lung damage (Fig. 3). Transthoracic echocardiogram (TTE) 
reveled hypertrophy left ventricle with a preserved ejection fraction of 
55%, the right ventricular was dilated with limited function and intra 
right cavity thrombus about 14 mm in length (Fig. 4). 

The medical treatment was initiated by antibiotics, corticosteroids 
(Dexamethasone 6mg per day), and preventive anticoagulation by Tin-
zaparine (125 000 UI per day). 

On the second day of stay, hypercapnia was revealed by the arterial 
blood gas (PCO2 67, PO2 50), however a non-invasive ventilation (NIV) 
sessions were indicated. On the 5 day of stay, she presented with dys-
pnea and agitation, her arterial blood gas showed hypoxemia whence 
oro-tracheal intubation was indicated. The ventilation was set in pres-
sure control mode as followed: pressure control 15 cmH2O, PEEP 10 
cmH2O, tidal volume 6 ml/kg, respiratory rate 18/min, FiO2 0.75; static 
compliance of 48 ml/cmH2O and a PaO2/FiO2 ratio of 98.6 mmHg was 
recorded. Vasoactive drugs were administered by norepinephrine at a 
dose of 0,05 mcg/kg/min and dobutamine at a dose of 2 mcg/kg/min 
following hemodynamic instability. On the same day of stay, a routine 
bedside TTE was performed resulting a severe dysfunction of right 
ventricular, a hyperechoic and mobile mass, about 9 mm in width and 
17 mm in length. 

A Vigiléo (Vigiléo™, Vigiléo-FloTrac sensor™, Edwards, Life-
Science) monitoring system found a low cardiac index (2.0 l/min⋅m2) 
and high systemic vascular resistance (2580 dyne⋅sec⋅m2/cm5) hence a 
decrease the norepinephrine to 0,05 mcg/kg/min and an increase in the 
flow of dobutamine to 4,6 mcg/kg/min and. 

The medical team mutually agreed to start therapeutic by fibrinolytic 
treatment (Actilyse 100mg within 2h) after eliminating the contraindi-
cation of thrombolysis treatment, followed by anticoagulation with 
unfractionated heparin, with a targeted activated coagulation time 
(ACT) of 170–190 seconds. On the 7 day of stay, the patient was he-
modynamic impairment complicated by cardiac arrest. 

4. Case report 3 

Our intensive care unit received a 62-year-old female diagnosed with 

Table 1 
Laboratory characteristics of Patients infected with COVID-19 infection.   

CASE 1 case 2 case 3 CASE 4 

white cell count(/μl) 30310 12560 15300 16180 
lymphocyte count(/μl) 120 460 290 410 
LDH count(UI/L) 3070 969 3325 1492 
Creatinine(mg/l) 26 20 22.3 12 
FIBRINOGEN(g/l) 9.2 4.3 7.6 4.5 
D-dimer(mg/l) 5.2 6.7 22 4.2 
CRP(mg/l) 114 213 259 277.29 
Hypersensitive cardiac troponin (ng/l) 100 230 484 199 
Ferritine(μg/l) 967 2241 3937 1372 
PCT(ng/ml) 5.7 0.7 7.5 2.5 
Prothrombin RATIO (%) 37 87 70 65  

Fig. 1. CT scan of patient infected with SARS COV2.  

Fig. 2. ECG 12-lead with right fascicular block.  
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SARS-CoV-2 from a regional hospital with non-invasive ventilation. Her 
past medical history included pulmonary fibrosis with 87% basic Spo2 
while breathing room air, Clinical signs was muscle soreness, dry cough, 
and fever for 4 days, her general condition rapidly deteriorates and 
developed acute respiratory distress syndrome, state of shock and mul-
tiple organ failure. Her SpO2 on admission was at 40%, the arterial 
blood gas was hypoxemic (Pao2: 28 mmHg) despite non-invasive 
ventilation with 12 cmH2O of PEEP and 100% of FiO2, Her blood 
work demonstrated a high level of D-Dimer, Fibrinogen, Troponin, 
Ferritin, elevated inflammatory markers (CRP, white blood cells, LDH), 
lymphopenia and acute renal failure, IL6 analysis was not available at 
that time in our city, echocardiogram revealed a dilated right cavities 
with a mobile, linear and large-sized (3.3 × 0.6 cm) echogenic thrombus 
in the right atrium (Fig. 5),left ventricular ejection fraction was at 35%. 
She was intubated immediately after non improvement of arterial blood 
gas test, vasoactive drugs was introduces (Dobutamine 1 mcg/kg/min, 
Noradrenaline 0.3 mcg/kg/min), Anticoagulation therapy (unfractio-
nated heparin 500 UI/kg per day) and antibiotic was started. After the 
non-improvement of the Fio2/Pao2 ratio (50) despite of early protective 
ventilation and the presence of cardiogenic chock, the decision to set up 
veno arteriel extra corporeal membrane oxygenation (ECMO) was taken, 
after 2 days, the patient had no longer a cardiogenic chock which led us 
to switch to veno –venous ECMO, Acute renal failure was treated by 
continuous venovenous hemodiafiltration. 9 days later, the patient 
presented a cardiac arrest due to septic shock and multiorgan failure. 

5. Case report 4 

A 65-year-old man with emphysematous lungs and diabetes as his 

past medical history admitted to our service after 8 days of COVID-19 
infection confirmed by Nucleic acid test with dyspnea as a main 
symptom. 

Computed tomography (CT) scan confirmed diffuse ground-glass 
infiltrates of both lungs on emphysematous lungs. Physical examina-
tion showed a deterioration of general conditions, hemodynamic sta-
bility, pulmonary crackles and his SpO2 at 59%. The arterial blood gas 
showed a hypoxemic respiratory failure (PaO2 54), oxygen therapy was 
delivered by Cipap facial mask with 12 PEP and 100% of FiO2. 

The ECG12-lead showed sinusal normocardia with a recorded heart 
rate of 79 bpm, normal axis and extrasystol. Transthoracic echocardio-
gram (TTE) reveled left ventricular ejection fraction at 48% associated 
to the mid-segment hypokinesia, right ventricular site of 10 × 10 mm 
thrombus with normal systolic function. 

The blood analysis showed high troponin with high D-dimers, 
ferritin and normal hemostasis including fibrinogen. Increased C-reac-
tive protein with white blood cells, IL6 analysis was not available at that 
time in our city. 

The medical treatment was initiated by antibiotics, corticosteroids 
(Dexamethasone 6 mg per day), and curative anticoagulation by Enox-
aparine 100 UI/kg/12h. 

On the third day of his admission, he presented commotion state and 
his condition rapidly deteriorated. Cardiogenic shock was installed 
whence the decision of thrombolysis after eliminating the contraindi-
cation of fibrinolytic treatment (Actilyse 100mg within 2 hours) and he 
was intubated with early protective ventilation. Hemodynamic insta-
bility required vasoactive drugs (Noradrenaline 0.25 mcg/kg/min, 
Dobutamine 0.5 mcg/kg/min). 

On the same day of stay, a routine bedside TTE was performed 
resulting a severe dysfunction of right ventricular, a hyperechoic and 
floating mass, about 10 mm in width and 12 mm in length in spite of 
curative anticoagulation. 

Despite thrombolysis, the patient did not improve hemodynamic and 
he presented a cardiac arrest not recovered after massage. 

This cases report follows care guidelines [3]. 

6. Discussion 

This paper describes a rare complication of COVID-19 infection, an 
intra cavity heart thrombus. 

Multiple studies have proven the relation between COVID-19 infec-
tion and coagulopathy with unknown cause [3]. The patient’s clinical 
history and the morphology of the thrombus suggested a multifactorial 
etiology with as main cause of mortality after ARDS is heart cavity 
thrombus in these patients [4,5]. 

The most origin of a thrombus could be a consequence of pulmonary 
embolism. Enrico Merlo et al. on his paper explain that the presence of 
akinetic segments of the right ventricle could be the result of recent 

Fig. 3. CT scan of patient infected with SARS COV2.  

Fig. 4. Intra right cavity thrombus about 62 mm in length of patient infected 
with SARS COV2. 

Fig. 5. Intra right cavity thrombus of patient infected with SARS COV2.  
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myocardial ischemia [2]. 
The hypercoagulability parameters D-dimer and fibrinogen was 

showed highest in most of our patients, which reflect hypercoagulable 
status in patients with COVID-19 infection. However, D-dimer cannot be 
used as a reference to exclude the presence of a thrombus [6]. Studies 
are under way to build a decision algorithm using D-dimer specifically 
for Covid-19 patient. In addition, it is not recommended to use D-dimer 
in routine practice to monitor a possible hypercoagulable state or decide 
on a treatment [7,8]. Enrico Merlo et al. have highlighted the same 
result of our case series [2]. 

Routine bedside transthoracic echocardiogram (TTE) and a multi-
disciplinary approach could be sensitive in early detection of heart 
thrombus which improve the diagnostic and therapeutic process at the 
right time and identify the risk of pulmonary embolism in order to better 
help the management of Covid-19 positive patient [2,8]. 

Anticoagulation with unfractionated heparin seemed to be the 
reasonable treatment for this rare cardiac complication of COVID-19 
infection after eliminating any contraindication and in order to avoid 
the risk of bleeding following the use of this anticoagulants. Despite the 
frequent association of an intracardiac thrombus with pulmonary em-
bolism, fibrinolysis appears to be an adequate treatment in certain cases, 
in particular in cases of right ventricular dysfunction [2,5,9]. There is no 
evidence of the superiority over the use of fibrinolytic and anti-
coagulation treatment in patients with an intracardiac thrombus after 
analyzing the impact on mortality between the two treatment [2,3]. 

Some studies demonstrate the link between acute pulmonary lesions 
induced by COVID-19 infection and thrombo-inflammatory response as 
well as hypercoagulability, the latter involves a therapeutic anti-
coagulation protocol in order to reduce the morbidity and mortality 
related to the COVID-19 pandemic [6,7,10,11]. 

Our patient was satisfied from our medical care. 
The conclusion drawn from our cases report is the importance of TTE 

systematic practice on admission as well as ultrasound monitoring 
during patient hospitalization in order to reduce morbidity and mor-
tality of our patients following the early diagnosis of this rare compli-
cation related to COVID-19. 

7. Conclusion 

While COVID-19 was considered as a lung disease infection, data has 
confirmed the systemic and hypercoagulable nature of this disease. 
Despite the incredible effort in research, many questions remain unan-
swered such as the algorithm for diagnosing thrombosis events in 
COVID-19 infection or the best strategy for anticoagulation. 
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