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1 | INTRODUCTION

COVID-19 infection has been associated with a hypercoagulable
state and vascular thrombi,”® but the clinical and histological fea-
tures of those thrombi in the coronary vasculature are poorly char-
acterized. We present a case that illustrates the technical challenges
of coronary intervention in this setting, as well as the specific his-

tological features of these thrombi.

2 | CASE REPORT

A 35-year-old diabetic, obese man develops initially a mild COVID-19
infection. Two weeks later, he presents with 12 h of chest pain and
inferior ST-segment elevation (Figure 1). He is hemodynamically

stable and afebrile, with a blood pressure of 128/91 mmHg, a pulse
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We present a case of heavy lone coronary thrombosis in the setting of COVID-19
infection. We highlight the special angiographic, ultrasonographic, and histological

features of this thrombus, and we describe the application of carotid stent retriever
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of 102 bpm, an O, saturation of 99% on ambient air, normal heart
sounds, and clear lungs. Transradial coronary angiography reveals a
normal left coronary artery; and a large thrombus in the proximal
right coronary artery (RCA) with distal embolization into both the
posterior descending artery (PDA) and posterolateral branch (PLB)
(Figure 2). Intracoronary ultrasound reveals minimal atherosclerosis
and suggests lone thrombus, that is, thrombus overlying intact cor-
onary arterial wall (Figure 3). Aspirin, ticagrelor loading dose, in-
travenous heparin boluses, and intracoronary eptifibatide are
administered and aspiration thrombectomy is performed; this fails to
significantly improve the thrombus burden and rather leads to more
distal embolization. Eptifibatide is then infused for 18 h, after which
repeat angiography reveals a persistently large proximal thrombus
and unaltered distal emboli (Figure 4).

A decision is thus made to retrieve the proximal and distal thrombi

via a neurovascular stent retriever, using a transfemoral 8-French guide
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| FIGURE 1 ECG on presentation, showing
r sinus tachycardia and inferior and lateral

ST-segment elevation [Color figure can be

viewed at wileyonlinelibrary.com]
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FIGURE 2 Proximal RCA thrombus extending to the mid-RCA,;
and distal emboli in both the posterior descending artery and the
posterolateral branch, fully interrupting their distal flow (arrows).
RCA, right coronary artery

catheter system®: a Trevo-Trak microcatheter is advanced over the

coronary guidewire into the mid-RCA,; the guidewire is withdrawn and a
Trevo-NXT 6 x 37 mm stent retriever is advanced across the thrombus
and deployed, then slowly withdrawn into the guide catheter, pulling the
thrombus that is attached to it (Figures 5 and 6). Complete angiographic
resolution of the proximal thrombus is thus achieved.” A triaxial system is

FIGURE 4 Persistent proximal thrombus and distal emboli in both
the posterior descending artery and the posterolateral branch despite
eptifibatide therapy, with a persistence lack of distal flow

FIGURE 3 Lone thrombus overlying intact
coronary arterial wall with no significant
plaque [Color figure can be viewed at
wileyonlinelibrary.com]

then advanced into the distal PDA (guidewire, Trevo-Trak microcatheter,
and 5-French 125-cm Sophia catheter). A Trevo 3 mm stent retriever is
deployed in the thrombus then slowly withdrawn into the 5-French
catheter, which is subsequently withdrawn into the guide catheter.
Normal distal PDA flow is established (Figures 7 and 8). Left lower lobe
pulmonary embolus and multi-lobar pneumonia are additionally


http://wileyonlinelibrary.com
http://wileyonlinelibrary.com

HANNA ET AL

FIGURE 5 (A) Guidewire is pulled back (A)
and stent retriever is deployed proximally
(arrow). (B) Distally, stent retriever is advanced
through a 5-French distal catheter (arrowhead)
and deployed distally in the PDA (arrow). PDA,
posterior descending artery

(A)

(©)

FIGURE 6 Deployment technique of the stent retriever system (available in stent diameters of 3-6 mm). (A) The thrombus is crossed
with a guidewire and a microcatheter. (B) The guidewire is removed, and the retrievable stent is advanced inside the microcatheter then
unsheathed. (C) After the stent deploys and integrates into the thrombus, the stent and the trapped thrombus are withdrawn into the guide

catheter [Color figure can be viewed at wileyonlinelibrary.com]

FIGURE 7 Angiographic resolution of
proximal RCA and PDA thrombi. PDA,
posterior descending artery; RCA, right
coronary artery

diagnosed on chest computed tomography. Troponin | peaks at only
0.87 ng/L, and inferior wall hypokinesis resolves 2 months later.

The thrombi are sent for histopathological examination, which
reveals the following: a high burden of neutrophil extracellular traps
(NETSs), but a lack of COVID-19-specific protein (using nucleocapsid
antibody stain) (Figure 9).

3 | DISCUSSION

In the coronary system, thrombectomy may be performed using one
of the following two traditional techniques: (i) manual aspiration,
which is limited by the small caliber of the suction catheters; (ii) or
rheolytic thrombectomy (Angiojet), which uses high-pressure saline
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to create a vacuum at the tip of the catheter, thereby causing both
thrombus fragmentation and suction. The stent retriever throm-
bectomy system has only been studied and approved for use in the
intracranial circulation but proved to be essential in our case.” It is
maneuvered as follows (Figure 6): (i) the thrombus is crossed with a
guidewire and a microcatheter, which is positioned distal to the
thrombus; (ii) the guidewire is removed, and the stent retriever is
advanced inside the microcatheter and unsheathed at the level of the
thrombus, allowing it to deploy and integrate into the thrombus; (iii) a
stent waist may initially be seen and is followed by progressive stent
expansion into the thrombus; (iv) after a short time (typically 2-4 min)
of stent-thrombus integration, the stent is withdrawn into the guide,
retrieving the thrombus; (v) for a distal thrombus, an intermediate
catheter is additionally advanced over the microcatheter and posi-
tioned distally, upstream of the thrombus: the stent-thrombus com-
plex is withdrawn into this intermediate catheter, which is then
withdrawn into the guide catheter.

COVID-19 infection has been associated with arterial and venous
thrombosis. This is likely secondary to systemic inflammation, hypercoa-
gulable state, platelet activation, and diffuse endothelial injury.>> Only
one small, 5-patient case series analyzed the histology of coronary
thrombi in the COVID-19 setting: a high burden of NETs was found,
which is rare and unusual in STEMI patients without COVID-19
infection.” NETSs are released from activated neutrophils and are rich in
prothrombotic factors such as tissue factor, histones and cell-free DNA
and have been shown to play a vital role in initiating and perpetuating

inflammation and thrombosis in COVID-19.° Yet, it remains unclear
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FIGURE 8 Retrieved proximal thrombus (left) and distal thrombus
(right) [Color figure can be viewed at wileyonlinelibrary.com]

[

whether COVID-19 can directly cause coronary thrombosis in a patient
with no or minimal atherosclerosis, and whether coronary thrombosis in
this setting is more difficult to treat than in non-COVID-19 setting. As
such, our case highlights several unique features: (i) lone coronary
thrombosis in the setting of COVID-19 infection; (i) unusual thrombus
characteristics: dense, “sticky”, totally unresponsive to glycoprotein llb/llla
inhibitor therapy, and unusually high in NETSs; (i) applicability of the
neurovascular stent retriever in refractory COVID-19-related coronary
thrombosis.

4 | CONCLUSION

This case highlights the special angiographic, ultrasonographic, and
histological features of lone coronary artery thrombosis in the setting
of COVID-19 infection, and the applicability of stent retriever for its
removal.
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FIGURE 9 Fluorescent thrombus images show positive DNA and myeloperoxidase (MPO) stains, indicating prominent neutrophil
extracellular traps, but absent COVID-19 nucleocapsid protein. Arrows show double-positive staining for DNA and MPO [Color figure can be
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