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Pseudoaneurysm Formation After “Preclose”-Assisted 
Impella Insertion in a Patient With Cardiogenic Shock
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Abstract

The use of mechanical support devices such as the Impella CP (Abi-
omed, Danvers, MA) is a growing form of treatment for patients 
with cardiogenic shock (CS). Despite the increase in usage, there 
remains a dearth in literature regarding potential complications. 
Vascular complications such as pseudoaneurysms (PAs) are rare 
but important potential complications that can occur with use of the 
Impella. We present Impella-assisted percutaneous coronary inter-
vention (PCI) in a patient with CS, “Preclosed” with the Perclose 
ProGlide (Abbott, Plymouth, MN) device complicated by develop-
ment of a PA. A 62-year-old male patient with a history of diabetes 
and hypertension presented to our emergency room (ER) with chest 
pain and electrocardiogram (ECG) findings consistent with an acute 
anterior wall ST-elevation myocardial infarction (STEMI). This was 
further complicated by refractory CS. The patient was urgently taken 
to the cardiac catherization laboratory. After exchange of sequential 
dilators, a single Perclose device was used prior to the insertion of 
the Impella sheath. The patient then underwent a successful Impella-
assisted PCI of his left anterior descending artery. Upon stabilization 
of hemodynamics, the patient was taken to the catheterization labo-
ratory for Impella removal. After removal of Impella, imaging de-
tected extravasation of contrast, without development of hematoma, 
later confirmed to be a PA via computed tomography (CT) scans and 
ultrasound Doppler imaging. The PA was successfully managed with 
injection of thrombin. The PA was likely caused by shearing forces 
of the dilators, the 14-F Impella sheath and foot of the device. We 
propose deploying the Perclose device earlier in the process of dilat-
ing the access site to avoid such complication. This is one of the first 
case reports that detail the occurrence and management of a PA with 
Impella insertion.
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Introduction

Cardiogenic shock (CS) is the leading cause of in-hospital 
mortality in ST-elevation myocardial infarction (STEMI). The 
use of temporary mechanical circulatory support (MCS) dur-
ing high-risk percutaneous coronary intervention (PCI), such 
as intra-aortic balloon pump (IABP), Impella, and extracorpor-
eal membrane oxygenation (ECMO) to increase stroke volume 
and/or reduce end-diastolic left ventricle pressure is an attrac-
tive option that may improve outcomes [1-3]. Of the MCS de-
vices, the Impella is being increasingly used as an alternative 
to the IABP and ECMO for hemodynamic support in patients 
with CS and high-risk PCI due to its superior ability to aug-
ment cardiac output (CO) and reduce shock severity param-
eters, although it has yet to show significant effect on reducing 
30-day mortality [1, 4].

Impella is a percutaneous system which consists of an 
intracardiac micro-axial rotary pump used for high-risk PCIs. 
Large-bore arterial access is required for placement of Impella 
devices. Typically, a transfemoral approach is utilized with 
retrograde cannulation of the common femoral artery (CFA) 
under ultrasound and fluoroscopic guidance and subsequent 
femoral angiogram through a small-sized sheath [5]. Once the 
femoral artery is determined to be adequate in size and free of 
significant disease, the access site can be used for Impella in-
sertion. Closure of the arteriotomy site can be challenging with 
long manual compression. As an alternative, percutaneous 
suture closure can be used reducing patient discomfort from 
prolonged compression [6]. The “Preclose” technique, where 
one (or two) Perclose suture device is used instead of manual 
compression, represents a useful method to achieve hemosta-
sis and may alleviate patient discomfort and allow for quicker 
time-to-ambulation and discharge [6].

Despite its clear benefits, there are several possible compli-
cations associated with the use of the Impella device. Iatrogenic 
aortic and mitral valve injuries are rare but potential complica-
tions following implantation of the Impella device. Addition-
ally, vascular access complications such as hematoma or pseu-
doaneurysm (PA), limb ischemia, distal thrombus formation, 
stroke, and major bleeding have all been reported in literature 
[3, 4, 7-9]. In this case report, we examine the occurrence of an 
iatrogenic PA in the setting of Impella-assisted high-risk PCI 
in a patient with an acute anterior wall STEMI complicated by 
refractory CS. During this procedure, a Perclose was deployed 
using the “Preclose” technique before Impella insertion.
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Case Report

Investigations

A 62-year-old diabetic and hypertensive male patient pre-
sented to our emergency room (ER) with chest pain; electro-
cardiogram (ECG) revealed an anterior wall STEMI. He was 
administered 325 mg of aspirin, 180 mg of brilinta, and 5,000 
units of heparin, and urgently taken to the catherization labo-
ratory. Coronary angiography revealed a 100% occlusion of 
the proximal left anterior descending artery, deemed to be the 
culprit lesion. Ventriculography was suggestive of severely re-
duced left ventricular ejection fraction of 20%; hemodynamic 
parameters were consistent with refractory cardiogenic shock.

Diagnosis

After left and right heart catheterization, prior to PCI, an Impella 
CP was inserted via the right common femoral artery (RCFA); a 
single Perclose device was used with the “Preclose” technique: 
the Perclose device was deployed after sequential dilatation and 
placement of the short Impella sheath. Between dilators and 
sheath exchanges, hemostasis was maintained via manual com-
pression. The patient underwent successful Impella-assisted PCI 
of the culprit lesion with excellent angiographic results and then 
transferred to the intensive care unit (ICU) for further monitor-
ing. The following day, the patient returned to the catherization 
laboratory for Impella removal. The Impella CP was removed, 
and hemostasis was achieved using the Perclose closure device 
and short manual compression. The patient however endorsed 
discomfort in the right groin after the hemostasis, without evi-
dence of hematoma development or change in peripheral pulses. 
Repeat femoral angiogram in antegrade fashion from CFA con-

tralateral access revealed extravasation of contrast at the level of 
RCFA (Fig. 1a). An additional 10 min of manual compression 
and 5 min of tamponade using a Mustang 8.0 × 40.0 mm balloon 
(Boston Scientific, Marlborough, MA) to achieve hemostasis 
was ineffective (Fig. 1b). While there was still no evidence of 
hematoma formation, emergent CT imaging revealed a PA aris-
ing from the RCFA (Fig. 2), subsequently confirmed by duplex 
ultrasound (Fig. 3a). At time of PA discovery, notable lab values 
were: serum hemoglobin 11.6 g/dL, serum platelets 215 × 103/
µL, international normalized ratio 0.9 s, partial thromboplastin 
time 24.2 s.

Figure 1. (a) Femoral angiogram displaying extravasation of contrast at the level of right common femoral artery (arrow). (b) At-
tempt to occlude common femoral artery via balloon tamponade method (arrow).

Figure 2. Computed tomography angiogram on delayed venous phase 
and arterial 3D reconstruction reveals a pseudoaneurysm arising from 
the common femoral artery (arrow).
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Treatment

Vascular surgery was consulted and deemed the PA was ame-
nable for ultrasound-guided intervention given the presence of 
a narrow neck connecting the CFA to the aneurysmal sac. The 
PA was treated successfully with injection of 1,000 units of 

thrombin. Figure 3b reveals successful thrombosis evidence 
by lack of flow within the aneurysmal sac.

Follow-up and outcomes

Following resolution of the PA, patient’s pain resolved, and he 
was discharged home in a stable condition.

Discussion

Placement and use of the Impella device bear potential risks. 
Risk factors for worse outcomes with Impella include older 
patients and female gender due to the higher likelihood of se-
vere peripheral vascular disease and smaller arterial anatomy, 
respectively [3, 4]. Additionally, diabetes mellitus and chronic 
kidney disease are associated with a negative impact on out-
come. According to several review articles and meta-analyses, 
the most common complications reported are major bleeding 
requiring blood product transfusion (15-20%), vascular access 
complications (about 15%), infection (about 13%), hemolysis 
(about 10%), vascular complications with a need of surgical 
repair (about 10%), limb ischemia (about 3-7%), stroke (about 
4%) and bleeding requiring surgical intervention (about 2%) 
[3, 4, 9].

The urgency at which a particular patient presents may 
also preclude a dedicated, meticulous access approach com-
pared to patients undergoing an elective or urgent procedure, 
as an optimal sheath to femoral artery ratio is fundamental to 
reducing risk of limb ischemia. While there was no significant 
association between the use of a closure device and the devel-
opment of vascular complications, Abaunza et al reported that 
none of the patients who underwent an elective high-risk car-
diac procedure had any vascular complications, while 21% pa-
tients undergoing urgent PCI and 40% who underwent emer-
gent PCI experienced vascular complications [7].

Furthermore, the use of vasopressors in patients with CS 
results in vasoconstriction and may increase the risk for vascu-
lar complications [3].

For every 1-mm decrease in vessel size, there was a 35% 
increase in the odds of having a vascular complication (odds 
ratio, 1.35; 95% confidence interval, 0.94 - 2.02) [7].

Contraindications (relative and absolute) to its use there-
fore exist, such as severe peripheral vascular disease due to 
the unacceptably high risk of lower limb ischemia with femo-
ral access [4]. Another study examining 61 Impella devices 
found the rate of major vascular complications, as defined 
by the Valve Academic Research Consortium-2 criteria, to be 
8% while the rate of minor vascular complications to be 36% 
[10]. Major vascular complications utilizing these criteria are 
defined by access-related vascular injury (including PA) lead-
ing to death, life-threatening bleeding, and distal embolization 
(non-cerebral) from a vascular source requiring surgery, result-
ing in amputation, or irreversible end-organ damage among 
others.

Intervention of a PA is dictated by the size and hemo-
dynamic stability of the patient. Uncomplicated PAs such as 

Figure 3. (a) Color flow on arterial duplex ultrasound of the right com-
mon femoral artery demonstrating (a) “To-and-Fro” flow through a nar-
row neck, confirming a pseudoaneurysm (arrow), and (b) no flow within 
the aneurysmal sac, confirming successful thrombosis of the pseudoa-
neurysm (arrow).
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the one described in this case can be successfully managed 
by injection of thrombin [11, 12]. Other methods such as ul-
trasound-guided compression and endovascular stenting have 
been described as well, with endovascular stenting reserved for 
cases where ultrasound thrombin injection was unsuccessful or 
technically difficult [13]. Open repair of a PA is reserved for 
patients who are hemodynamically unstable or have features 
that would result in unsuccessful ultrasound-guided thrombo-
sis such as a PA with a wide neck [11, 13].

Our case illustrates the possibility of an iatrogenic PA 
formation, when using a Perclose device with the “Preclose” 
technique during Impella insertion. We hypothesize that the 
PA formation was likely caused by shearing forces of the 
dilators, the 14-F Impella sheath and foot of the device on 
the arterial wall, and traction toward the subcutaneous fat 
layer of the skin while applying manual pressure during the 
exchanges. This highlights the importance of deployment 
of the Perclose device after an 8-F or 10-F dilator (prefer-
ably 2), but before 12-F dilator or Impella sheath insertion. 
With bigger vessel wall opening, forceful manual bleeding 
control during exchange and deployment of Perclose could 
result in anatomical distortion and inadvertent pull of Per-
close anchoring part toward the skin and subsegment PA 
formation.

Learning points

Properly timed deployment of the Perclose device in the “Pre-
close” fashion can prevent vascular complications such as PA 
formation.
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