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Introduction

Heart failure is a challenging disease that ranges from
patients who do well for many years with oral therapy to
patients who require cardiac transplantation. For patients
with advanced heart failure, multiple options are now
available, including inotrope support (both inpatient and
outpatient), cardiac transplantation, and long-term
mechanical circulatory support (MCS) (Joseph et al.,
2016).

Heart transplantation remains the definitive therapy
for patients with advanced heart failure; however, owing to
limited donor organ availability and long wait times,
continuous-flow left ventricular assist devices (CF-
LVADs) have become standard therapy for the
management of advanced heart failure both for patients
who will eventually receive a transplant (bridge to
transplantation) and as an option for those who may not
qualify for transplant but qualify for long-term MCS
(Feldman et al., 2013).

The concept of using MCS began approximately 85
years ago when Dr Michael DeBakey, then a student at
Tulane University, developed the roller pump. This
important breakthrough eventually allowed for the
development of the first heart and lung bypass machine.
The first pulsatile LVAD HeartMate XVE (Thoratec Corp.)
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was approved in 1994 as a bridge to heart transplantation
and in 2003 was approved for destination therapy
(DeBakey, 2016).

The mechanical assist devices were developed to
provide patients with advanced heart failure an additional
support option prior to transplantation. In the past several
years, the indications have been expanded to include use as
a bridge to transplantation, as a bridge to decision regarding
transplantation, or as destination therapy for those who are
not transplantation candidates (Starling et al., 2011).

LVAD use is promising, and has become standard
therapy for advanced heart failure as a bridge to recovery,
as destination therapy, and as a bridge to transplantation.
Questions regarding MCS are shifting from which patients
are candidates to receive an LVAD to how to choose the
proper LVAD for an individual patient and how to prevent
the complications of thrombosis, stroke, and pump failure
(Joseph et al., 2016).
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Aim of the Work

The aim of the work is to highlight benefits of Left
ventricular assist device (LVAD) and its role in the
management of left side heart failure.
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Pathophysiology of Heart Failure

Definition of heart failure:

HF often occurs as the terminal common pathway of
any combination of cardiac conditions that affect the
myocardium’s productivity. It can be described as the
inability of the heart to adequately fill or contract in order
to meet the body’s metabolic demands (Jivraj et al., 2014).

HF is a clinical syndrome characterized by typical
symptoms (e.g. breathlessness, ankle swelling and fatigue)
that may be accompanied by signs (e.g. elevated jugular
venous pressure, pulmonary crackles and peripheral edema)
caused by a structural and/or functional cardiac
abnormality, resulting in a reduced cardiac output and/ or
elevated intracardiac pressures at rest or during stress
(Filippatos et al., 2015).

The current definition of HF restricts itself to stages at
which clinical symptoms are apparent. Before clinical
symptoms become apparent, patients can present with
asymptomatic structural or functional cardiac abnormalities
[systolic or diastolic left ventricular (LV) dysfunction],
which are precursors of HF. Recognition of these
precursors is important because they are related to poor
outcomes, and starting treatment at the precursor stage may
reduce mortality in patients with asymptomatic systolic LV
dysfunction (Wang, 2003).
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Demonstration of an underlying cardiac cause is
central to the diagnosis of HF. This is usually a myocardial
abnormality causing systolic and/or diastolic ventricular
dysfunction. However, abnormalities of the valves,
pericardium, endocardium, heart rhythm and conduction
can also cause HF (and more than one abnormality is often
present). Identification of the underlying cardiac problem is
crucial for therapeutic reasons, as the precise pathology
determines the specific treatment used (e.g. valve repair or
replacement for valvular disease, specific pharmacological
therapy for HF with reduced ejection fraction (EF),
reduction of heart rate in tachycardiomyopathy, etc)
(McMurray, 2015).

Overview of HF Pathophysiology:

Myocardial damage regardless of etiology can cause a
decrease in cardiac output, which stimulates a cascade of
events dictated (mainly) by the sympathetic nervous system
(SNS) and the renin-angiotensin—aldosterone system
(RAAS) in order to restore cardiac output and supply
enough oxygen to meet the increasing demands The main
pathological alterations preventing the heart from
functioning properly, thereby causing HF, are decreased
preload, increased afterload, and reduced contractility/force
of contraction that insufficiently pumps blood to the
periphery. The most common cause of left ventricular
systolic dysfunction is end-stage coronary artery disease,




