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New technique for the emergent repositioning
of the displaced Impella device
Nueva técnica para la recolocación emergente del Impella desplazado
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To the Editor,
The use of circulatory support has grown exponentially over the
last decade, particularly for the management of cardiogenic shock
in the setting of acute myocardial infarction.1,2 The devices more
often used like the Impella CP (Abiomed, United States) show good
results in observational studies. These studies describe an improved
survival rate when these devices are used as part of a well-defined
program to treat cardiogenic shock.3-5 However, this is not a riskfree therapy, and device displacement is a complication that can
occur while the patient is being moved or transferred. Although
rare, this complication can be deadly if not solved immediately
because there is a loss of hemodynamic support. In these cases, the
device needs to be retrieved due to the impossibility of crossing the
aortic valve to proceed with a new implant.
We present a new technique for the emergent percutaneous repositioning of the Impella CP device as performed in 3 cases in 2
different hospitals. Informed consent was obtained from the
patients or their relatives for the publication of their cases.
The complete displacement of the Impella CP device towards the
aorta poses several technical difficulties regarding repositioning. In
the first place, it is not easy to cross the aortic valve with the device
just by pushing it; what will probably happen is that it will crash
into 1 of the leaflets running the risk of damaging them. Secondly,
it cannot be mounted over a conventional 0.035 in guidewire, only
over a special 0.018 in guidewire, that happens to be unavailable
in the cath lab. Also, it needs to be inserted through a guidewire
that runs across the Impella CP device motor and can be retrieved
after implantation, which is why a correct reinsertion is very difficult to achieve, if not impossible. Lastly, if the 14-Fr introducer
sheath has been removed, as it is usually the case to extract and
reinsert the Impella CP device, the artery needs to be recanalized
with a new introducer sheath. For all these reasons, the way to
reverse the Impella CP displacement is usually to replace it
completely with the corresponding delay and high cost.

The reinsertion technique presented here consists of facilitating
the aortic valve crossing through an easy maneuver that keeps
it open for a few seconds. Using the radial access and a 0.035
in guidewire a 5-Fr/6-Fr pigtail catheter is advanced towards the
left ventricle and pushed until it spins around the ventricle to
eventually exit through the aortic valve. The guidewire should
be kept inside the catheter for further support. This in-and-out
loop keeps the valve open, which allows an easy advance of the
Impella CP device until its correct positioning (figure 1); this last
maneuver should be performed carefully to avoid vascular
complications. If it encounters any sort of resistance in the
valvular plane, it is pulled back just a few centimeters and a
new attempt is made with a small rotation. In 1 of the cases
reported the valve could not be crossed during the first attempt
and in the other 2 cases, 3 or 4 attempts were needed. However,
the valve was always crossed in a few minutes and without
immediate complications (video 1 of the supplementary data).
Although significant aortic regurgitation almost surely occurs
while performing the maneuver, it was well tolerated in all cases,
probably due to its short duration and added benefit of restoring
circulatory support.
From December 2015 through December 2019, 97 Impella CP
devices were implanted in our hospitals. In 7 of them (7.2%)
catheter displacement was reported. In 3 of the cases, the displacement was limited to the outflow tract and repositioned at the
intensive care unit. In the remaining 4 cases, the displacement was
total, the catheter was retrieved from the left ventricle all the way
to the aorta and hemodynamic support was lost. In 1 of these
patients, support was being withdrawn, which is why the device
was eventually removed. The remaining 3 required the emergent
repositioning of the device using the technique described here.
Table 1 shows the characteristics of these patients. The procedure
was successful and without complications, and circulatory support
was immediately recovered in the 3 cases. However, due to these
patients’ critical condition, 2 of them died a few days later of
irreversible multiple organ failure.
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Figure 1. Impella CP device repositioning technique. A: pigtail catheter insertion (purple arrow) via radial access. Note how the Impella CP catheter has been
displaced towards the ascending aorta (blue arrow). B: formation of intraventricular loop with the pigtail catheter keeping the 0.035 in guidewire to improve
circulatory support (red arrow) while running across the aortic annulus, which facilitates its exit towards the aorta and keeps the valve open. C: afterwards, the
Impella CP catheter (red arrow) is carefully advanced and pulled back by performing small rotations, if necessary, until reaching its final position (D, blue arrow).

Table 1. Characteristics of patients in whom the Impella CP device was repositioned
Case #1

Case #2

Case #3

Age (years)

66

75

46

Sex

Male

Male

Male

Reason for the implant

Cardiogenic shock in the AMI setting

Electrical storm

LV unloading (APE after ECMO)

Previous LVEF (%)

20

20

5-10

Previous lactate (mmol/L)

5.1

4.2

> 15

Vasoactive drugs

NA + DBT

NA

NA + DBT

Additional support

ECMO

ECMO

ECMO

Impella access

Left femoral access

Right femoral access

Right femoral access

Cause of displacement

Transfer of the patient

Mobilization during x-ray

Accidental removal at the operating room

Successful repositioning

Yes

Yes

Yes

Hemodynamic improvement

Yes

Yes

Yes

Survival

No

No

Yes (transplant)

AMI, acute myocardial infarction; APE, acute pulmonary edema; DBT, dobutamine; ECMO, extracorporeal membrane oxygenation; LV, left ventricle; LVEF, left ventricular ejection
fraction; NA, noradrenaline.
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In conclusion, we presented a safe, efficient, cost-effective, and rapid
technique that could be widely used to solve the Impella CP device
displacement, minimize its potential consequences, and reduce costs.
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To the Editor,
Aortic pseudoaneurysm is a rare high-risk complication following
surgery with aortic manipulation.
This is the case of a 66-year-old male patient with a past medical
history of aortic valve replacement 16 years ago. He required a
second surgery 3 months later due to prosthetic valve endocarditis
with mechanical valve replacement with homograft valve implantation. Since then, the patient has remained asymptomatic until 1
year ago when he developed progressive dyspnea. The echocardiographic study revealed severe aortic regurgitation with heavily
calcified valve and ascending aorta. A new surgical intervention
was performed to replace the homograft by a bioprosthesis. Surgery
was very complex due to the presence of significant calcification.
Two months after this last intervention the patient was admitted
with clinical signs of thoracic pain and hemoptysis. The computed
tomography scan performed revealed the presence of a narrownecked aortic pseudoaneurysm at the ascending aorta lateral wall,

probably at the level of the cannulation performed during the
previous surgery with a large periaortic hematoma (figure 1).
Although the surgical repairment of the aortic pseudoaneurysm is
the routine treatment, in this case it would have been the fourth
reintervention. Instead, percutaneous treatment was decided.
Numerous articles have been published, most on isolated clinical
cases, describing the closure of an aortic pseudoaneurysm with
occluder devices different to the ones often used for the closure of
septal defects, vascular plugs, etc. or coil embolization.1,2 No
comparative studies have ever been conducted on the different
treatment options available. We only found an article in the medical
literature published by Lyen et al.3 that described a combined
strategy in 7 patients with coil release and implantation of an
occluder device in the same procedure. We also found a simple
strategy with occluder device implantation in 5 patients with better
results compared to the combined strategy. In our case, since the
aortic pseudoaneurysm was large and the entry neck was small, a
stepped combined strategy was decided of coil embolization and if
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