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Essential thrombocythemia is a risk factor for thrombosis and hemorrhage. During the perioperative period of
cardiac surgery, the risk of thrombosis and hemorrhage increases. Coronavirus disease 2019 (COVID-19) is also
associated with thrombosis. We present the case of a 69-year-old man with essential thrombocythemia compli-
cated byCOVID-19whodeveloped a left ventricular thrombus.Weperformed thrombectomy, but the patient de-
veloped recurrent left ventricular thrombus 8 days after surgery. Emergency redo thrombectomywas performed
followed by aggressive blood-thinning therapy. The postoperative coursewas complicated by cardiac tamponade
requiring surgical drainage 8 days after the second surgery. The patient was discharged home 25 days after the
second operation without any complications.
Learning objective: Left ventricular thrombus is a rare but fatal complication associated with essential
thrombocythemia. COVID-19 has also been reported to cause coagulopathy. This case suggested that after sur-
gery for left ventricular thrombus complicated by multiple risk factors including essential thrombocythemia
and COVID-19, aggressive blood-thinning therapy with combination of anticoagulation, antiplatelet, and meta-
bolic antagonist may help prevent recurrent thrombosis.
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Introduction

Essential thrombocythemia is a clonal stem cell disorder character-
ized by chronically high platelet count (>450 × 109/L) and is associated
with mutations in one of the three genes, JAK2, CALR, or C-MPL [1]. The
reported incidence rates of arterial and venous thrombus in patients
with essential thrombocythemia are 16 % and 5.5 %, respectively [2],
and the formation of left ventricular thrombus has also been reported
[3]. Anticoagulation with heparin and then transition to an oral antico-
agulant is recommended for thrombuswith essential thrombocythemia
[1].

Coronavirus disease 2019 (COVID-19) caused by infection with
severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) is also
associated with thromboembolism. In a large study of hospitalized
COVID-19 patients (n = 3334) by Bilaloglu et al., the incidence of
lar Surgery, Kitasato University
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venous thromboembolism, pulmonary embolism, and arterial thrombo-
embolismwas 6.2 %, 3.2 %, and 11.1 %, respectively [4]. Another case re-
port has documented the occurrence of left ventricular thrombosis
related to COVID-19 [5]. COVID-19 patients at high risk of thrombosis
are also treated with heparin from a prophylactic perspective, but the
effect on arterial thrombosis is unknown [5].

In this report, we present a case of left ventricular thrombus due
to essential thrombocythemia complicated by COVID-19. The patient
developed recurrent left ventricular thrombus after surgery, requiring
a redo thrombectomy.

Case report

A 69-year-old man was diagnosed with essential thrombocythemia
by genetic testing for JAK2 mutation, and oral aspirin and
hydroxycarbamide were commenced. Echocardiography at that time
did not show any intracardiac thrombus, and the left ventricular ejec-
tion fraction (LVEF) was 41.5 % with apical akinesis. Six months later,
the patient presented with right foot pain preceded by lethargy.
Contrast-enhanced computed tomography (CT) revealed a thrombus
d.
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in the right popliteal artery and the left ventricular apex (Fig. 1a). The
severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) antigen
level was 1.9 pg/mL and polymerase chain reaction test was positive
at 26 cycles. His past medical history included a history of percutaneous
coronary intervention (PCI) seven years before and two histories of
cerebral infarction one year before and seven months before. At the
time of PCI, the proximal left anterior descending artery lesion was
obstructed and drug-eluting stent was placed. Echocardiography at
that time showed LVEF was 38.1 % with apical severe hypokinesis. Elec-
trocardiogram (ECG) showed findings of V1-4 ST segment elevation. At
the time of the second stroke, ECG showed abnormal Qwaves in V1 and
V2. This time, preoperative echocardiography showed that the LVEFwas
35 %with apical akinesis, and therewas a 3-cm thrombus at the left ven-
tricular apex. His blood platelet count was 1128 × 109/L and his body
weight was 70 kg.

Emergency thrombectomywas performed for the right popliteal ar-
tery thrombus using a Fogarty catheter while the cardiopulmonary by-
pass (CPB) machine was prepared. Transesophageal echocardiography
also showed a spherical thrombus with a smooth surface (Fig. 1b). Sub-
sequently, thrombectomywas performed from the left ventricular apex
using CPB. A total of 31,000 U of intravenous heparin was administered
for CPB installation, but the activated coagulation time (ACT)was 350 s.
Thereafter, 10,000 U of intravenous heparin and 1 mg of intravenous
argatroban hydrate were administered and the ACT increased to 466 s.
ACT was maintained over 400 s during the operation with the addition
of 75 mg of nafamostat into the CPB circuit. A solid thrombus was suc-
cessfully removed via left ventriculotomy without blood transfusion
(Fig. 2). The thrombus was about 3 cm in size, smooth-surfaced, spher-
ical, firm, and relatively fresh. Thus, it could be removed without resis-
tance. After surgery, intravenous heparin infusion and oral warfarin
Fig. 1.
Computed tomography image and echocardiography showing a left ventricular thro
(a, b) First visit, (c, d) before second operation, (e, f) after second operation.
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were commenced on days 1 and 2, respectively. With the goal of an ac-
tivated partial thromboplastin time (APTT) of 45 s or longer, heparin
was started at 8000 units/day and increased to 12,000 and 15,000
units every 24 h, but the APTT was not prolonged enough. Therefore,
the interval of dose increase was shortened to 18,000, 20,000, 25,000,
and 30,000 units every 4 to 12 h, and the APTT was prolonged to 80.7
s on day 5. The dosewas reduced to 27,000 units and the dosage of war-
farinwas increasedwhilemaintaining APTT over 45 s. On day 6, heparin
was discontinued as the prothrombin time-international normalized
ratio (PT-INR) reached above 1.5, and the PT-INR exceeded 2 on day 8.
Contrast-enhanced CT and echocardiography performed on day 8 re-
vealed a recurrent left ventricular thrombus (Fig. 1c, d). Therefore, we
performed an emergency thrombectomy.

At the time of the second operation, his PT-INR was 2.08. The ACT
exceeded 400 s after intravenous administration of 30,000 U of heparin
and 1 mg of argatroban hydrate. A fresh and fragile thrombus was re-
moved through a left ventriculotomy. Fresh frozen plasma (FFP) (720
mL)was used after discontinuation of CPB. Postoperatively, intravenous
heparin infusion was started 3 h after the patient entered the intensive
care unit. The activated partial thromboplastin time was 137.7 s on the
next day. Oral warfarin, aspirin, and hydroxycarbamide were com-
menced on the next day after the operation. Eight days after the second
operation, the patient developed cardiac tamponade and underwent
surgical drainage (Fig. 3). It was thought that the effect of early intensi-
fied anticoagulation to prevent recurrence of thrombus led to cardiac
tamponade. Contrast-enhanced CT performed for evaluation of the cor-
onary arteries 19 days after the secondoperation revealed a low-density
thin layer inside the left ventricular apex (Fig. 1e). However, echocardi-
ography did not show any overt thrombus (Fig. 1f). The patient was
discharged home after 6 days.
mbus.



Fig. 2. Intraoperative photograph showing a solid thrombus being removed from the left ventricle during the first operation.
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Discussion

Essential thrombocythemia is a rare myeloproliferative disorder
characterized by an overproduction of platelets and it is associated
with the risk of thrombosis and hemorrhage [1]; age > 60 years,
history of thrombosis, and platelet count > 1500 × 109/L are risk factors
in these patients [6]. Cardiac operation on patients with essential
thrombocythemia is associatedwith a high risk of thrombosis and hem-
orrhage. According to Gurrieri et al., the platelet count in these patients
should be maintained at <800 × 109/L in order to reduce the risk of
thrombotic or hemorrhagic complications in the perioperative period
[7]. A case report described a patient with essential thrombocythemia
who required approximately three times the amount of heparin, as
well as antithrombin III for carrying out CPB [8]. They also reported no
recurrence of thrombus using aspirin and warfarin from day 5 [8]. In
this present case, the platelet count was high, and we used argatroban
and nafamostat in addition to more heparin than usual to maintain in-
traoperative anticoagulation. Heparin and warfarin were used for post-
operative management, but recurrence of thrombus was observed.
17
Platelet suppression with aspirin and hydroxycarbamide and strict
management with heparin and warfarin were necessary.

COVID-19 infection is also associatedwith thromboembolism. An as-
sociation between COVID-19 infection and essential thrombocythemia
related to thrombosis has also been reported. Among the classic myelo-
proliferative neoplasms, essential thrombocythemia is reported to be
associated with a high risk of thrombosis in patients with COVID-19 in-
fection, with a 16.7 % reported incidence of thrombotic complications
[9].

Left ventricular thrombosis occurs due to the interplay of three fac-
tors: stasis attributable to reduced ventricular function, endocardial in-
jury, and inflammation/hypercoagulability [10]. It typically occurs in the
setting of ischemic or dilated cardiomyopathy and left ventricular aneu-
rysm [10]. In this present case, hypercoagulability due to essential
thrombocythemia, inflammation due to COVID-19 infection, and de-
creased left ventricular contractility due to previous coronary disease
were the presumed causative factors for thrombosis.

The patient suffered recurrence of left ventricular thrombus despite
routine anticoagulation therapy with heparin and warfarin. Therefore,



Fig. 3. Echocardiography showing a significant amount of pericardial effusion 8 days after the second operation.
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after the second operation,we started anticoagulationwith heparin and
warfarin immediately and used aspirin and anticancer drugs from the
next day to prevent recurrence. However, the patient developed cardiac
tamponade which required surgical drainage. Effective and safe antico-
agulation after cardiac surgery is difficult in patients with multiple risk
factors for thrombosis.

In summary, left ventricular thrombus in a patient with essen-
tial thrombocythemia complicated by COVID-19 and reduced left
ventricular function was treated by emergency thrombectomy.
Routine postoperative anticoagulation therapy resulted in recur-
rent left ventricular thrombus which required redo thrombectomy.
Aggressive postoperative blood-thinning therapy resulted in car-
diac tamponade which required surgical drainage. Meticulous man-
agement is essential to maintain the balance between the safety and
efficacy of anticoagulation in patients with various thrombotic risk
factors.
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