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To the Editor,

The use of extracorporeal membrane oxygenation (ECMO) circula-
tory support devices in patients with cardiac arrest, shock, or 
refractory respiratory failure due to pulmonary thromboembolism 
is increasingly recognized as a safe and effective therapy.1-3 With 
the aim of improving the hemodynamic and respiratory status of 
these patients, the adjuvant use of transcatheter pulmonary throm-
bectomy through thrombus aspiration is increasingly common.4-6 
However, combining these two therapies requires careful conside-
ration of technical issues to ensure procedural success and prevent 
additional risks.

ECMO consists of a centrifugal pump that rotates at high speed to 
create negative pressure in the central axis, allowing blood to be 
aspirated through the venous insertion cannula (figure 1 of the 
supplementary data). Subsequently, after passing through the ECMO, 
the blood is pumped through a second cannula—arterial or venous—
to be reintroduced into the patient’s circulatory system.

Sealing refers to the quality of a system or compartment being 
isolated from the rest, without transfers. Under normal conditions, 
the vascular system is considered sealed, with no blood losses or 
entries of other elements. However, its integrity is compromised if 
a vessel is punctured, creating a shunt with the exterior. When the 
puncture orifice is closed, the vascular system regains its seal either 
by closing the catheter or by connecting the catheter or a cannula 
to another closed system (such as the ECMO circuit). Thus, after 
cannulating the accesses and connecting them to the ECMO circuit, 
both the patient’s vascular system and the ECMO system form a 
common sealed circuit, which is compromised only if openings 
occur at any point in the system.

Transcatheter thrombus aspiration devices consist of 1 or several 
usually large-bore catheters, which are inserted through a vein and 
guided toward the thrombotic material, usually in the main or 
segmental pulmonary arteries (figure 2 of the supplementary data). 

Once the catheter is in position, the thrombus is removed using 
various techniques, such as manual or automatic aspiration, etc. 
During the procedure, different valves of the system usually need 

to be opened or even removed for device reinsertion, which may 
interfere with ECMO in a patient requiring combined therapy.

When thrombus aspiration is performed in a patient connected to 
a pump system that creates negative pressure in the venous line, 
various special situations should be considered to prevent compli-
cations or dysfunctions resulting from the interaction of these 
devices. Although veno-arterial ECMO is the most widely used 
system in this context, other systems that create negative pressure, 
such as veno-venous ECMO, may lead to similar complications, 
which can be prevented in the same way, as they all stem from 
the aspiration generated by the venous cannula. The most frequent 
complications are outlined below.

The most common and potentially serious complication is air embo-
lism. When any of the valves or taps of the thrombus aspiration 
catheters are opened, the patient-ECMO system loses its seal. If 
this occurs while ECMO is running, the negative pressure created 
by the pump in the venous system (ideally up to −60 mmHg) 
generates a pressure difference with the ambient air (1 atm = 760 
mmHg), leading to air movement or aspiration from the outside 
into the venous system, causing venous air embolism. To prevent 
this complication, we need to clamp the ECMO arterial cannula or 
reduce the revolutions when performing any of these operations: 
a) introducing or extracting the dilators or introducer sheaths/
catheters; b) opening the valves that make up the catheters or the
introducer sheaths (figure 1); c) entering or removing the devices
through the introducer sheath.

Since the patient is supported by the device, meticulous coordina-
tion between the interventional cardiologist and the ECMO operator 
is required to minimize support reduction or clamping times (less 
than 2-4 seconds in experienced groups). 

Another potential complication is obstruction of the ECMO venous 
cannula due to embolization of thrombotic material, which can 
cause the system to stop. The obstruction of the venous cannula is 
a consequence of thrombus embolization from the thrombus aspi-
ration catheter (figure 2). This usually occurs when the thrombus 
aspiration catheter is obstructed by a large thrombus and requires 
manual extraction outside the patient’s vein. As the catheter 

REC Interv Cardiol. 20XX;XX(X):XX-XX
https://doi.org/10.24875/RECICE.M24000453

ARTICLE IN PRESS

Please cite this article in press as: Tébar-Márquez D, et al. Practical concepts of catheter-directed aspiration thrombectomy in ECMO-supported patients. REC Interv Cardiol. 
2024. https://doi.org/10.24875/RECICE.M24000453

mailto:daniel.tebar.m%40gmail.com?subject=
http://twitter.com/Dr_DanielTebar
https://doi.org/10.24875/RECICE.M24000453
https://doi.org/10.24875/RECICE.M24000453


2 D. Tébar-Márquez et al. REC Interv Cardiol. 20XX;XX(X):XX-XX

advances toward the exterior, it approaches the distal end of the 
venous cannula, which is when the risk of embolization is highest. 
Precautions during thrombus removal include the following: a) 
maintaining negative pressure in the thrombus aspiration catheter; 
b) decreasing the ECMO flow to reduce the suction power of the 
venous cannula; c) quickly and continuously removing the thrombus 
aspiration catheter.

Finally, another complication is venous suction. The continuous 
blood suction generated by the system in the venous line reduces 
both the volume and velocity of blood flow reaching the pulmonary 
arteries, thus decreasing the suction pressure that the catheter can 
create, along with its effectiveness. Although not imperative, in 
cases of failed aspirations, we recommend reducing ECMO flow 
during aspiration to increase efficacy, reduce the duration of the 
procedure, and minimize blood loss. 

In conclusion, pulmonary thrombectomy through thrombus aspiration 
in patients with high-risk pulmonary embolism who require ECMO 
support is feasible and can improve the patient’s clinical status. Consi-
dering some technical aspects can facilitate the procedure and prevent 
the risk of complications. Adequate team communication and coordi-
nation are essential to ensure the success of the procedure.

FUNDING

The authors declare that they have no affiliations or involvement with 
any organization or entity with financial interest (such as fees, educa-
tional grants, participation in conferences, memberships, employ-
ment, consulting, stock ownership, or other financial interests, and 
agreements for expert testimony or patent licenses), nor any nonfi-
nancial interests (such as personal or professional relationships, 

Figure 1. A: valve of a large-bore thrombus aspiration catheter. The asterisk shows the 2 buttons that, when pressed, allow the valve to open. B: opening of 
the valve by pressing the 2 buttons. Support needs to be reduced or stopped before opening this or any other valve in patients on extracorporeal membrane 
oxygenation (ECMO).
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Figure 2. Graphic representation of the obstruction of a thrombus aspiration catheter by a large thrombus, which becomes lodged at the tip of the catheter. 
Extracorporeal membrane oxygenation (ECMO) flow reduction and rapid catheter withdrawal while on negative pressure reduce the risk of embolization to 
the ECMO venous cannula.
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