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Abstract: Perforation of the left ventricle related to microaxial ventricular assist devices (Impella) is
a rare, but fatal complication related to placement or adjustment. It results in left ventricular
hemorrhage and tamponade, leading to rapid deterioration and death. We present a case report of
a 73-year-old man who developed this complication post-operatively and was successfully managed
to a full recovery. To our knowledge, he is the only reported patient to have this complication
outside the setting of immediate placement who subsequently survived to discharge.
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1. Introduction and Clinical Significance

Microaxial ventricular assist devices such as Impella (Abiomed, Danvers, MA) are peripherally
inserted intraventricular pumps which remove blood from the left ventricle and eject it into the
ascending aorta, thereby off-loading the ventricle. They are indicated for support of reversible
causes of cardiac failure such as decompensations or exacerbations of chronic systolic failure and
cardiac surgery, and for bridges to other advanced therapies such as implantable left ventricular
assist devices or cardiac transplants [1]. They are often used as a left ventricular vent during
conditions of increased afterload created by peripheral veno-arterial extracorporeal membrane
oxygenation (VA-ECMO). Despite failure to show any definitive mortality benefit in multiple
studies, they have become a mainstay of short term cardiac support. An estimated 20,000 to 25,000
Impellas are inserted in the United States every year [2]. Despite the suggested benefits and positive
clinical experience, there have been several reports of left ventricular wall perforations associated
with their use [3,4,5]. While this complication remains rare, reported to be by one registry to be 0.02%,
it remains a significant concern, particularly in the setting of the weakening of the left ventricular
(LV) wall that occurs in the week following acute infarction [6]. According to a report based on the
FDA-MAUDE reporting database, 50 ventricular perforations associated with Impella devices were
reported between 2009 and 2021. The majority of these occurred during device repositioning (24%),
intraoperative cardiac manipulation (14%) or were related to guidewires (14%) [7].

The most common location in the heart for perforations is the apex, likely because of thinner
myocardium and being directly in the path of the device. The second most common reported location
is the anterolateral wall. Inferior locations have been reported intraoperatively with manipulation [7].
Many models of Impellas feature a flexible pigtail on the end designed to stabilize the device, but in
higher flow models, such as the Impella 5.5, this has been removed to facilitate a higher inflow. This
complication can be a particular concern in the setting of the weakening of the ventricular (LV) wall
that occurs following acute infarction [8]. While rare, reported to be by one registry to be 0.02%, this
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complication has been reported to result in death 68% of the time from rapid hemorrhage and
tamponade [8].

2. Case Presentation

A seventy-three-year-old man with a past medical history of coronary artery disease,
hypertension, and prostate cancer presented with shortness of breath, abdominal discomfort,
diarrhea, and lower extremity edema and was found to have a Non-ST elevation myocardial
infarction (NSTEMI) complicated by acute systolic heart failure with a left ventricular ejection
fraction of 20% and new severe mitral regurgitation. He underwent left heart catheterization
revealing severe three-vessel disease and an infarct covering the inferior wall of the left ventricle. The
patient was admitted to the coronary care unit and treated with a heparin infusion, diuretics, while
the cardiac surgery service was consulted for cardiac bypass surgery (CABG). Refer to the timeline
in Figure 1.

On his seventh day following his infarction, the patient went to the operating room for a three
graft CABG and mitral valve annuloplasty. Given his poor function, an intra-aortic balloon pump
(IABP) was placed for support. A few hours after coming to the intensive care unit (ICU), the patient
developed refractory ventricular tachycardia requiring emergent cardioversion, pharmacologic
treatment and pacing. He returned to the operating room where the IABP was removed and he was
cannulated for peripheral veno-arterial (VA) extracorporeal membrane oxygenation (ECMO). An
Impella 5.5 was inserted via the left subclavian arterial for LV support. He returned to the ICU with
an open chest and stabilized hemodynamically throughout the night despite multiple additional
episodes of tachycardia treated with amiodarone, magnesium, and lidocaine.

Early the following morning on postoperative day (POD) 1, the patient became somewhat
agitated and attempted to sit up in bed. This precipitated a sudden large volume output of bright red
blood from the patient’s chest tubes, draining approximately 1 liter of blood within 20 minutes. On
the basis of the suddenness and severity of this new bleed, a ventricular or aortic rupture was
suspected. There were no delays for additional imaging or testing. Massive transfusion protocol was
initiated, and he was emergently returned to the operating room where he was found to have a frank
rupture of the inferior wall of the left ventricle, the site of his recent infarct. A 10 cm x 6 cm felt and
pericardial patch was sewn over the defect and entire inferior surface of the heart with resolution of
active bleeding. It was felt that due to poor tissue integrity, the patch would need to be large. Upon
return to the ICU, he continued to have poor LV contractility and underwent repeat left heart
catheterization to assess the patency of his grafts during which he received an additional drug-eluting
stent. His renal function was severely impaired and he required continuous dialysis through the
ECMO circuit, but his hemodynamics improved over the following week. The Impella device was
removed on POD 7. By POD 8§, the LV ejection fraction had improved to 40% and he returned to the
operating room for ECMO decannulation. He was extubated, but intubated on POD 10, and then re-
extubated on POD 17. He transitioned to intermittent hemodialysis and was discharged to a
rehabilitation center on POD 28. He spent 36 days in rehab and was able to return home. His renal
function gradually improved and dialysis was discontinued 6 months later. An Echocardiogram one
year later revealed moderate inferior hypokinesis of the LV, but an ejection fraction of 55%.This
section may be divided by subheadings. It should include a description of the patient’s relevant
demographic details, medical history, symptoms and signs, treatment or intervention, outcomes and
any other significant details.
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Figure 1. This is a figure. Schemes follow the same formatting.

3. Discussion

Response to a ruptured ventricular wall is a complication that requires immediate recognition
and intervention. Our patient benefited from having chest tubes already in place, a surgical team
immediately available, and likely the time of day that this complication occurred. Without these
factors, this patient likely would have suffered a poor outcome. In terms of downsides, it is possible,
given his weakened LV wall, that a small device that featured a pigtail may have avoided this
particular complication while still adequately venting the LV. The rational for utilizing the 5.5 model
in this patient’s case was that following decannulation from VA-ECMO, it might be used
independently for further ventricular support while awaiting return of ventricular function. This is
unsure as perforations have still been noted to occur with this added safety measure.

Of the published case reports, only one patient was noted to have survived a non-placement
related free wall rupture associated with a device, and this patient unfortunately later succumbed to
sepsis. Most of the patients who survive these ventricular wall suffer them during placement or
manipulation, including smaller perforations by guidewires. These are recognized immediately and
often already open chests, facilitating repair [3,4].

Given the low frequency - high consequence nature of this complication, additional caution
should be warranted in certain settings including patients with infarct-weakened ventricular walls.
It may be reasonable to consider alternative support, if available. The microaxial ventricular assist
device remains a mainstay of mechanical cardiac support, and while ventricular wall perforation is a
rare, constant surveillance is required. Particular attention should be paid to all during transitions,
transfers, and episodes of agitation to avoid malpositioning or traumatic events. The results and their
implications should be discussed in the broadest context possible. Future research directions may
also be highlighted.

4. Conclusions

We report an instance of this rare but fatal complication with a uniquely good outcome
highlighting the need for care in choosing devices, vigilance in monitoring them, and that positive
outcomes are possible with aggressive intervention. A conclusion briefly outlining the take-home
message and lessons learned.
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Abbreviations

The following abbreviations are used in this manuscript:

CABG Coronary Artery Bypass Graft

ECMO Extra Corporeal Membrane Oxygenation
IABP Intra-Arterial Balloon Pump

ICU Intensive Care Unit

LV Left Ventricle

NSTEMI Non-ST Elevation Myocardial Infarction
POD Post-Operative Day
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