
Case Report

Introduction
In patients with acute coronary failure and cardiogenic 

shock, mortality is 55% to 73%, even with use of coronary 
reperfusion and intra-aortic balloon1,2. Immediate reversal of 
tissue hypoperfusion is essential for the preservation of other 
organs during the period required for myocardial functional 
recovery after coronary reperfusion. The most frequently 
used device for hemodynamic support is the intra-aortic 
balloon (IAB), which, however, may be insufficient in patients 
with refractory cardiogenic shock. Several other mechanical 
circulatory support devices have appeared to allow patient 
hemodynamic improvement during ventricular recovery after 
acute ischemic injury.

The Impella® 2.5 device (Abiomed) is a catheter pump with 
maximum axial flow of 2.5 L/min, implanted in the left ventricle 
and ascending aorta by transcutaneous femoral route3,4. Several 
studies have shown Impella® 2.5 effectiveness in patients 
with cardiogenic shock after acute myocardial infarction, 
and compare this device with the IAB in the treatment of this 
hemodynamic disorder. 

Case Report
The patient was a 68-year old woman from São Paulo, 

with a two-day picture of recurring, intense and oppressive 
chest pain, radiating to left arm, eventually associated with 
nausea, vomiting and cold sweats. After the initial evaluation 
was carried out by electrocardiography (ECG) and cardiac 
enzyme assessment, she was admitted to the coronary unit 
with a diagnosis of acute coronary syndrome without ST 
elevation, blood pressure (BP) of 120/80 mmHg, heart rate 
of 100 bpm, regular heart rhythm with normal heart sounds 
and pulmonary rales at auscultation. 

In the first hours after admission, she had recurrence of 
chest pain, and a new ECG showed ST-segment elevation in 
the anterior wall. She developed severe dyspnea, cold sweats 
and pallor, with a BP of 90/60 mmHg, heart rate 110 bpm and 
hypoxemia, requiring orotracheal intubation. She was referred 
to emergency coronary angiography, which showed a proximal 
occlusion in the anterior descending artery. Angioplasty was 
performed with stent implantation and abciximab infusion, 
with TIMI III coronary flow recovery. However, the patient 
persisted with clinical signs of cardiogenic shock; an infusion 
of dobutamine and norepinephrine was started, and then an 
IAB was implanted.

The patient began to experience episodes of cardiac 
arrest due to rapid ventricular tachycardia and ventricular 
fibrillation, which were reversed by electrical cardioversion. 
A Swan-Ganz catheter was used, and as the patient showed 
no clinical or hemodynamic improvement with the intra-
aortic balloon and vasoactive drugs (VAD) support, we 
decided to implant the Impella® 2.5 device by percutaneous 
route for circulatory support. The device was implanted 
through the left femoral artery and catheter placement in the 
left ventricle was carried out with radioscopy. Hemodynamic 
measurements were performed with a Swan-Ganz catheter 
in four situations: with VAD, VAD and IAB, with the VAD 
and Impella® 2.5 and with the simultaneous use of VAD, IAB 
and Impella® 2.5 (Table 1).  

After clinical stabilization, the patient was transferred to 
the intensive care unit and maintained with Impella® 2.5 
implanted in the left femoral artery, with hemodynamic 
monitoring being carried out through the right femoral 
vein. The patient was maintained with dobutamine, 
norepinephrine, and maximum Impella® flow, remaining 
anticoagulated with continuous unfractionated heparin 
adjusted for clotting time of 260 seconds. 
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Mortality is high in patients with acute coronary failure 
and cardiogenic shock. The most commonly used device 
for hemodynamic support is the intra-aortic balloon, which, 
however, may be insufficient in patients with refractory 
cardiogenic shock. This is a case report of a patient complaining 
of two days of intense and oppressive chest pain, radiating 
to the left arm. The ECG showed ST elevation. The patient 
was submitted to angioplasty and stent implant in the anterior 
descending artery and developed cardiogenic shock refractory 
to vasoactive drugs and intra-aortic balloon. Hemodynamic 
measures were carried out and we chose to use an Impella® 
2.5 device, by percutaneous route, for circulatory support.
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improvement of contractile dysfunction occurs or coronary 
artery bypass graft surgery is performed.  

In patients with refractory cardiogenic shock, there 
have been several reports of good results with the use of 
circulatory support devices such as the Tandem Heart® and 
the Impella®7,8. The Impella® works as a centrifugal flow pump 
with a miniature axial flow pump inserted into the catheter to 
decompress blood from the left ventricle and deviate it into the 
ascending aorta. The device can be implanted quickly, it has 
easy maintenance and have few side effects, and promote a 
fast and significant improvement in hemodynamic conditions. 

There have been reports in the literature showing the 
synergistic action of the association of IAB and Impella®, with 
improvement in oxygen extraction and coronary perfusion 
and oxygenation, as well as of the peripheral arteries; 
improvement in ventricular performance and decrease in left 
ventricular overload; also, improvement observed with the 
use of Impella®, as well as improvement in the perfusion of 
the systemic carotid and coronary arteries9. It is noteworthy, 
regarding the reported case, that clinical and hemodynamic 
deterioration occurred with the simultaneous use of an intra-
aortic balloon and Impella®. We observed worsening in 
hemodynamic measurements of pulmonary capillary wedge 
pressure and cardiac index (see table). This can be explained 
by the continuous flow of the Impella® device and the action 
of diastolic function of the intra-aortic balloon, causing some 
degree of competition between the Impella® flow and the IAB. 
It is worth mentioning the possibility of decreased length of in-
hospital stay observed in patients using short-term circulatory 
support devices10.   
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Two-dimensional echocardiography showed akinesia of the 
anterior and apical wall, and left ventricular ejection fraction 
estimated was at 25% by the Teichholz method. 

The patient presented with gradual clinical improvement, 
and was extubated after 12 hours, remaining stable with a 
mean BP of 70 to 80 mmHg and pulmonary capillary wedge 
pressure of 15 mmHg. Laboratory tests showed maximum 
lactate levels of 48 mEq, CKMB mass of 180 and Troponin of 8.

She showed progressive improvement in the first days post-
infarction, and the vasoactive drugs were withdrawn. On the 
second day post-infarction, she remained only with maximum-
flow Impella® support, and angiotensin-converting enzyme 
inhibitors (ACEI) were prescribed. We decided to progressively 
decrease the Impella® flow, aiming at the removal of the 
device. After 45 hours of circulatory support, the patient 
showed stable hemodynamic measurements and the device 
was turned off and then removed without complications.

The patient remained stable and adequately tolerated ACEI 
and beta-blockers orally. She showed normalization of lactate 
and C-reactive protein levels. There was a significant decrease 
in serum hemoglobin to 6.8 mg/dL and hematocrit to 28%.

The patient was discharged after 10 days of admission, at 
NYHA functional class II. 

Discussion
The mortality in patients with cardiogenic shock after acute 

myocardial infarction remains very high, with 50% of the 
patients dying within 48 hours5,6. This group of patients require 
a rapid therapeutic and systemic response to improve cardiac 
output and maintain perfusion of other organs, with the use of 
vasoactive drugs. When the cardiogenic shock persists, the use 
of an IAB is mandatory, as it improves coronary and peripheral 
circulation, by improving left ventricular performance and 
decreasing peripheral vascular resistance. 

However, in some patients with advanced shock and severe 
left ventricular dysfunction, the IAB may not be enough to 
improve cardiac output. In such cases, the use of percutaneous 
peripheral circulatory assistance is indicated, allowing 
the interruption of the cycle of ischemia, hypoperfusion 
and myocardial depression, enabling the maintenance 
of an adequate circulatory status until the spontaneous 

Table 1 – Hemodynamic data 

  VAD VAD and IAB VAD and Impella® VAD+IAB+Impella®

BP 100/60 105/60 110/65 100/60

HR 100 100 100 101

CI 1,1 1,6 2,2 1,6

CO 1,8 2,2 3,5 2,4

PCWP 24 19 15 18

CVP 16 15 14 15

SVo2 53 58 74 70

BP – blood pressure; HR – heart rate; CI - cardiac index; CO – cardiac output; PCWP - pulmonary capillary wedge pressure; CVP - central venous pressure; SVo2 
- venous oxygen saturation ; VAD - vasoactive drugs; IAB - intra-aortic balloon.
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Figure 1 – Illustration of Impella ® device, showing the 12F catheter with inflow in the left ventricle and outflow in the ascending aorta.
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