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CASE REPORTS

Anesthesia in Patient with Left Ventricular Assist Device LVAD support. 
A Case Report.
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Abstract
Background: Left ventricular assist device (LVAD) implantation is not only a bridge-to-transplantation option for patients awaiting 
a donor heart, but is often used as bridge-to-destination therapy in patients unsuitable for transplantation for various reasons. 
Device infection remains a threatening complication, which may lead to prolonged hospitalization, need to device exchange, urgent 
transplantation, and even death of the patient. Infections with multidrug resistant (MDR) organisms pose major difficulties for 
eradication therapy. Especially patients who are subject to continuous hospital treatments risk contamination or change of resistances 
spectrum. Gold standard therapy of certain organisms often fails to eradicate surface associated colonization’s of implanted devices 
such as cardiovascular implants, while failed eradication leads to numerous complications and an increased mortality rate among 
the affected patients. Device infections through multidrug resistant bacteria, such as MRSA, are often resistant even to first-line 
antibiotics, due to extended resistance spectrum and reduce tissue penetration in scar tissue after multiple surgical procedures. In 
addition, a solid biofilm on devices is often impenetrable even for suitable antibiotics because of the isolating nature of biofilms.

Case presentation: A 48-year-old patient 72 kg, height 172 cm with dilated cardiomyopathy, his course was complicated by pump 
failure requiring LVAD HeartMate III placement 3 years (Milan Italy). The parameters of the LVAD pump were determined for the 
patient from the moment of the Pump speed 5300 rpm Flow 4.4 lpm was set. The patient performed moderate activity under normal 
conditions. The patient regularly took Coumadin to keep the recommended INR levels at the recommended target values   2.5. At the 
site of the exit of the cavity from the skin in the region of the right hypochondrium, there was an infection that for a long time was 
treated with various schemes with ambulatory antibiotics

Conclusions: In the present case we showed that successful eradication of a chronic LVAD driveline infection was only possible 
when approached both surgically and conservatively. It is important to note that a good knowledge of the physiopathology of heart 
failure, the widest possible information on the treatment of heart failure with the help of LVAD implantation is very important in the 
treatment and survival of these patients.

Keywords: LVAD, transplantation, infections, heart failure, resistant bacteria
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Introduction 

Left ventricular assist device (LVAD) implantation is not 
only a bridge-to-transplantation option for patients awaiting 
a donor heart, but is often used as bridge-to-destination 
therapy in patients unsuitable for transplantation for 
various reasons. Device infection remains a threatening 
complication, which may lead to prolonged hospitalization, 
need to device exchange, urgent transplantation, and even 
death of the patient. Infections with multidrug resistant 
(MDR) organisms pose major difficulties for eradication 
therapy. Especially patients who are subject to continuous 
hospital treatments risk contamination or change of 
resistances spectrum. Gold standard therapy of certain 
organisms often fails to eradicate surface associated 
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colonization’s of implanted devices such as cardiovascular 
implants, while failed eradication leads to numerous 
complications and an increased mortality rate among the 
affected patients. Device infections through multidrug 
resistant bacteria, such as MRSA, are often resistant even 
to first-line antibiotics, due to extended resistance spectrum 
and reduce tissue penetration in scar tissue after multiple 
surgical procedures. In addition, a solid biofilm on devices 
is often impenetrable even for suitable antibiotics because 
of the isolating nature of biofilms.

LVAD Physiopathology

Treatment of severe heart failure with a continuous flow 
through the LVAD ventricular assistance system is spreading 
worldwide due to minor adverse side effects, improved 
outcomes, and acceptance of therapy (1.3). Although most 
patients supported by an LVAD have resulted in prolonged 
survival and quality of life has improved, elderly patients and 
those with comorbidities have a high risk of complications 
(4.5). Gastrointestinal bleeding has emerged as a side effect 
in patients with LVAD support with continuous flow (6.8), 
while right heart failure, infection, STROKE and pump 
thrombosis continue to be associated complications with 
considerable morbidity and mortality (9.12). Given that 
patients will present co-morbidities at the time they seek 
sustainable LVAD support, and many will seek such support 
for long periods, technological improvements that address 
hemocompatibility can help reduce the frequency and severity 
of these side effects. Continuous axial flow and centrifugal 
flow LVAD pump blood through narrow flow pathways, 
which contributes to hemolysis, platelet activation, and von 
Willebrand factor impairment (vWF) (13.17).

Device Description

The new centrifugal-flow LVAS is intended to provide long-
term hemodynamic support in patients with advanced HF. 
This device is designed for intrapericardial placement, with 
an inflow conduit inserted into the LV and the outflow graft 
attached to the ascending aorta (Fig 1). A fully magnetically 
levitated (Full MagLev) rotor with large blood-flow paths 
(0.5 mm along the side and 1.0 mm above and below the 
rotor) minimizes shear forces, which is expected to reduce 
detrimental effects on blood components (18). This rotor 
design avoids the need for mechanical bearings, reducing 
wear of the moving component and heat generation within 
the pump.

The device’s internal surfaces are textured with 
titanium microspheres to promote adhesion of patient cells 
for reduced thrombogenicity. Operating in an artificial-pulse 
mode, the LVAS’s rotor changes speed every 2 s to generate 
pulsatile flow. The pump operates at rotor speed in the range 
of 3,000 to 9,000 rpm, and the maximum flow rate is 10 l/
min. The pump motor receives power from a pair of 14V 
lithium-ion batteries or external AC power sources.

Implantation

LVAS implantation is accomplished by standard median 
sternotomy and cardiopulmonary bypass techniques. The 
apical cuff is sewn to the epicardial surface near the apex 
of the LV, and a myocardial core is created through the cuff 
with a circular knife. The outflow graft is anastomosed to 
the ascending aorta in the standard fashion. The pump is 
positioned at the apex of the LV; the inflow conduit is inserted 
into the LV through the apical opening and then secured 
by the apical cuff. The pump power cable is tunneled and 
externalized through the abdominal wall and connected to a 
modular cable. The modular cable is attached to the power 
and control system. Once the outflow graft and pump are 
de-aired, cardiopulmonary bypass flow is decreased, and the 
pump is turned on at 3,000 rpm. Following separation from 
cardiopulmonary bypass, ramped speed tests are performed 
to determine a constant speed setting. Anticoagulation 
guidelines include post-operative intravenous heparin to 
achieve a partial thromboplastin time of 45 to 65 s.

Case Report

A 48-year-old patient 72 kg, height 172 cm 
with dilated cardiomyopathy, his course was 
complicated by pump failure requiring LVAD HeartMate III 
placement 3 years (Milan Italy). The parameters of the LVAD 
pump were determined for the patient from the moment of 
the implantation: Pump speed 5300 rpm Flow 4.4 lpm was 
set. The patient performed moderate activity under normal 
conditions. The patient regularly took Coumadin to keep the 
recommended INR levels at the recommended target values   
2.5. At the site of the exit of the cavity from the skin in the 
region of the right hypochondrium, there was an infection 

The new centrifugal-flow LVAS is intended to provide long-term hemodynamic support in patients with

advanced HF. This device is designed for intrapericardial placement, with an inflow conduit inserted into 

the LV and the outflow graft attached to the ascending aorta (Fig 1). A fully magnetically levitated (Full

MagLev) rotor with large blood-flow paths (0.5 mm along the side and 1.0 mm above and below the 

rotor) minimizes shear forces, which is expected to reduce detrimental effects on blood components (18).

This rotor design avoids the need for mechanical bearings, reducing wear of the moving component and 

heat generation within the pump.

Fig. 1 Heartmate 3

The device’s internal surfaces are textured with titanium microspheres to promote adhesion of patient

cells for reduced thrombogenicity. Operating in an artificial-pulse mode, the LVAS’s rotor changes speed

every 2 s to generate pulsatile flow. The pump operates at rotor speed in the range of 3,000 to 9,000 rpm,

and the maximum flow rate is 10 l/min. The pump motor receives power from a pair of 14V lithium-ion 

batteries or external AC power sources.

Fig.1. Heartmate 3
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that for a long time was treated with various schemes with 
ambulatory antibiotics (Fig.2):

Initially with Ceftriaxone (IM) according to the 
antibiogram for positive culture against Staphyloccocus 
spp in June 2019.In the following months the patient is 
presented again in hospital with positive wound culture 
for Pseudomonas aeruginosa. It is tried to be treated on 
an outpatient basis according to the antibiogram with 
Ciprofloxacin but no significant improvements were seen in 
the follow up. The patient is hospitalized and the culture is 
positive for Pseudomonas Aeruginosa.

Fig.2 Infection on cable insertion

A treatment regimen with double antibiotic therapy IV: Tazocine and Ceftriaxone was prescribed. After a 

week of treatment with antibiotics prescribed by the antibiogram, it was found that the healing of the 

infected wound was not progressing.

Under these conditions it was decided to perform a surgical procedure to move the battery cable to an 

uninfected area. During the surgical intervention, locoregional anesthesia with lidocaine and potentiation 

with endovenous propofol and fentanyl anesthesia were applied. Patient monitoring was EKG, SpO2,

IBP, catheter placement in the right femoral artery to monitor the patient as radial artery cannulation was 

impossible due to lack of pulsating flow. At the time of arterial canulation the BP was 87 mmHg on

average, at the time of cavitary rupture it was seen that the BP started with a diastolic systolic curve of 

70/33 mmHg with a BP between 46 mmHg. At the moment when the battery cable was connected and the 

Assist Device was put into operation, the curves changed from systolic diastolic to constant pressure 

curves with an average BPof 54 mmHg as in the following figure. (Fig.3)

Fig.2. Infection on cable insertion

A treatment regimen with double antibiotic therapy IV: 
Tazocine and Ceftriaxone was prescribed. After a week of 
treatment with antibiotics prescribed by the antibiogram, it 
was found that the healing of the infected wound was not 
progressing. 

Under these conditions it was decided to perform a 
surgical procedure to move the battery cable to an uninfected 
area. During the surgical intervention, locoregional 
anesthesia with lidocaine and potentiation with endovenous 
propofol and fentanyl anesthesia were applied. Patient 
monitoring was EKG, SpO2, IBP, catheter placement in the 
right femoral artery to monitor the patient as radial artery 
cannulation was impossible due to lack of pulsating flow. 
At the time of arterial canulation the BP was 87 mmHg on 
average, at the time of cavitary rupture it was seen that the 
BP started with a diastolic systolic curve of 70/33 mmHg 
with a BP between 46 mmHg. At the moment when the 
battery cable was connected and the Assist Device was put 
into operation, the curves changed from systolic diastolic to 
constant pressure curves with an average BPof 54 mmHg as 
in the following figure. (Fig.3)

The hemodynamic were stable throughout the 
intervention. The debit of the LVAD pump was good, 
providing a satisfactory perfusion with an average 

pressure above 60 mmHg during anesthesia, and the use of 
recommended vasopressor drugs was required in this case.

The surgical intervention lasted 60 min and the 
awakening was immediate.

The patient is discharged from after 15 days of stay 
with negative cultures of the tube insertion wounds and 
good conditions.

Conclusions

In this case, we showed that the successful elimination of 
a chronic infection of the cavernous outlet of the LVAD 
device in our patient was possible only when treated both 
surgically and conservatively. It is important to note that a 
good knowledge of the physiopathology of heart failure, the 
widest possible information on the treatment of heart failure 
with the help of LVAD implantation is very important in the 
treatment and survival of these patients. It should be noted 
that during anesthesia the necessary monitoring should be 
done to obtain information as soon as possible and to prevent 
any possible complications. This is a single case study, 
from which conclusions can be drawn towards broader 
applications. Especially in patients with co-morbidities 
suffering from chronic infections from foreign material, a 
similar aggressive approach to infection eradication may be 
attempted, in order to avoid even the most aggressive redo 
operations.
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Fig.3 LVAD on-off-on

The hemodynamic were stable throughout the intervention. The debit of the LVAD pump was good,

providing a satisfactory perfusion with an average pressure above 60 mmHg during anesthesia, and the 

use of recommended vasopressor drugs was required in this case.

The surgical intervention lasted 60 min and the awakening was immediate.

The patient is discharged from after 15 days of stay with negative cultures of the tube insertion wounds

and good conditions.

Conclusions; In this case, we showed that the successful elimination of a chronic infection of the

cavernous outlet of the LVAD device in our patient was possible only when treated both surgically and 

conservatively. It is important to note that a good knowledge of the physiopathology of heart failure, the 

widest possible information on the treatment of heart failure with the help of LVAD implantation is very 

important in the treatment and survival of these patients. It should be noted that during anesthesia the 

necessary monitoring should be done to obtain information as soon as possible and to prevent any 

possible complications. This is a single case study, from which conclusions can be drawn towards broader 

applications. Especially in patients with co-morbidities suffering from chronic infections from foreign

material, a similar aggressive approach to infection eradication may be attempted, in order to avoid even 

the most aggressive redo operations.

Fig.3 LVAD on-off-on 
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