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Introduction

Heart failure (HF) is a leading cause of death
nowadays. Heart failure is a pathophysiologic condition
that leads to inadequate cardiac performance and is
responsible for the heart's inability to increase output .
The myocardium responds to the reduced output by
compensatory mechanisms of the Frank-Starling
relationship?, ventricular wall thickness, ventricular
geometry, and neurohormonal activation. The neuro-
hormonal system stimulates a cascade of hemodynamic
alterations that adversely affect outcome2.

Neurohormonal system activation leads to further
cardio myocyte dysfunction and endothelial dysfunc-
tion that leads to abnormal hemodynamics. Neurohor-
monal activation leads to hypertrophy and remodeling
of the ventricular chamber resulting in the progression
of the HF3.

When myocardium is damaged, its ability to maintain
adequate cardiac output decreases. A subnormal heart
leads to sluggish circulation (congestion) and results in
fatigue, shortness of breath, pedal oedema and
irregular heart-beats. Common causes of heart failure
are ischemic heart disease, myocardial infarction,
hypertension, valve disease, muscular dysfunction and
arrythmias.

After myocardial injury the heartremodelsand dilates,
anincrease in wall tension occur secondary to increased
radius of curvature, as per Laplaces’s law leading to
increased myocardial oxygen consumption, decreased
sub-endocardial blood flow, impaired energetic, and
increased arrhythmias. Poor prognosis directly corre-
lates with the degree of remodeling. Pharmocologic
therapy leads to some improvements to ventricular
function and long term results, however the improve-
ment in frequently inadequate4.

Heart failure is associated with long hospital stay,
multiple readmissions, and reduced quality of life. In
patients with HF secondary to systolic dysfunction, the
primary objectives of therapy are to improve survival,
alter disease progression, and reduce symptoms.
Pharmacologic treatment include the blocking of
neurohormonal responses. Pharmacologic therapy
results in improved left ventricular (LV) function™.

Surgical management of patients with end-stage,
refractory systolic HF are limited. Heart transplantation
remains the optimal treatment for end-stage HF.
contraindications due to recipient co morbidities, and
transplant complications preclude routine use. Heart
transplantation is not an option for majority of patients.

Other surgical approaches to end-stage HF includes:

= Coronary Revascularization with ischemic cardio
myopathy.

«  DOR Procedure (Fig1).

+  Mitral valve repair (Mitral Regurgitation correc
tion) with dilated cardiomyopathy.

«  Leftventricular assist devices (LVADs) (Fig 2).

Fig1- DOR Procedure
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Fig 2 - Schematic view of a cardiovascular system
with an LVAD

A. Coronary Revascularization with
ischemic cardiomyopathy

Ischemic cardiomyopathy is significantly impaired left
ventricular function (left ventricular ejection fraction <
35 to 40 percent) that results from ischemic heart
disease.

Ischemic cardiomyopathy is a condition initiated by
primary events in the coronary circulation that lead to
myocyte loss, scarring, and ventricular failure. Cell loss
occurs as a result of narrowing or occlusion of coronary
arteries by atherosclerosis, spasm of major arterial
branches of the coronary vasculature, or alterations of
the microcirculation, which, alone or in combination,
produce varying degrees of ischemia and myocardial
injurys.

The clinical spectrum ranges from myocardial infarc-
tion to chronicischemic cardiomyopathy. The latteris a
form of dilated ischemic myopathy characterized by
multiple focal sites of myocardial damage in the
ventricular wall®.

Patients with HF who are at risk for ischemic heart
disease should be screened for myocardial ischemia.
Revascularization, through either percutaneous or a
bypass surgery, often improves symptoms, improves
cardiac performance, and reduces the risk of sudden
death?.

Viability testing has a role in identifying patients who
are unlikely to benefit from revascularization®.
Revascularization was proposed as the treatment of
choice in the advanced HF patients with ischemic
cardiomyopathy, a LVEF below 35%, viable myocar

dium and vessels suitable for grafting®.

CABG has good long-term outcome in angina free
patients with ischemic cardiomyopathy and heart
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failure who have  residual viability. However,
associated diastolic impairment, reflected by elevated
left ventricular end-diastolic pressure (LVEDP),
predicts reduced long-term survival despite myocardial
viability8.

Patients with ischemic cardiomyopathy and  viable
myocardium, revascularization surgery is not a new but
an established treatment concept. Concerning the
assessment of viability, it is of utmost importance to
predict regional functional recovery. Patients with
ischemic cardiomyopathy will remain the recipients of
on- and off-pump CABG as surgical techniques and
medical therapies continue to improve™.

The future of revascularization in these patients will
focus on improving results and making CABG for
elective revascularization less invasive and safer.

B. DOR Procedure

LV aneurysmectomy has been offered as an option for
the patients with symptomatic aneurysms that have
been defined as including those associated with HF,
angina pectoris, systemic embolization, and/or malig-
nant ventricular tachyarrhythmias. The Dor procedure,
also called endoventricular circular patch plasty
(EVCPP) or endoventricular patch reconstruction, is an
approach to surgical reconstruction in the setting of
post-infarction aneurysm formation™.

A dilated left ventricle is generally due to remodeling
secondary to myocardial infarction. Occlusion, results
in either akinetic (non-beating) or dyskinetic tissue .
This tissue is virtually useless. However, the
end-diastolic volume, remains constant, so the tissue
that still functions has to do more work to eject the
blood.

If the cardiologist determines that the Dor procedure is
necessary, then the patient must have symptoms to
show that they would be a good candidates, either ,
angina, heart failure, arrhythmias or a combination of
the three, areas of akinesis or dyskensis and ejection
fraction of <40%. This surgery is performed following
a coronary artery bypass graft (CABG)™.

Contraindications include impaired right ventricular
function, pulmonary hypertension, basal dysfunction,
systolic pulmonary artery pressure greater than
6ommHg™.

Dor procedure overcomes the problems related to
linear suture excluding the septal extension of
myocardial scar from the  ventricular chamber,
diverting myocardial fibers toward the apex,
decreasing the tension on the transitional zone, and
aiding the revascularization of the LAD. In a study done
by Di Mattie DG et al., concluded that functional and
clinical status is improved late after operation in the
majority of patients where endoventriculoplasty of LV
aneurysm and coronary grafting was done. Patients
who benefit most from the operation were those with a
normal postoperative contraction pattern, where
ejection fraction improved's.
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C. Mitral Regurgitation Correction

Another harmful effect of remodeling is  mitral
regurgitation. Mitral re-gurgitation (MR) frequently
complicates cardiomyopathy (CM) and results in
congestive symptoms'4. Severe mitral regurgitation is a
complication of end-stage cardiomyopathy that
predicts poor survival®.

As the left ventricle dilates the heart assumes a globular
shape, the papillary and mitral complex alters, causing
restricted opening and due to tethering of the leaflets
and distortion of the mitral apparatus. Increasing
ventricular dilation results in mitral annulus dilatation.
Mitral regurgitation causes a volume overload of the
left ventricle that contributes to remodeling and
progression of disease. Correction of mitral
regurgitation is recommended?.

The basic principle of the surgical treatment of
functional MR is to restore cooptation of the mitral
leaflets by reshaping the mitral annulus with reduction
of the septolateral distance, so that the anterior mitral
leaflet covers the complete orifice of the mitral valve’s.
The complete and rigid annuloplasty rings ensure
better outcomes than partial and flexible rings'6:"7.

Ischemic MR is associated with a poor prognosis, but
there is no substantive evidence that the regurgitant
lesion per se causes the poor outcomes and surgical
correction of MR at the time of coronary artery bypass
grafting has little effect on survival®. Treatment of
chronicischemic MR includes medical therapy for heart
failure, cardiac resynchronization therapy and possibly
mitral valve surgery or heart transplantation.

D. Heart transplantation

Heart transplant is curative for chronic HF, the survival
rate is approximately 50% at 10 years'9.

Indication for heart transplantation are HF, angina and
arrhythmias refractory to medical therapy. Severe
angina in the absence of HF is not a indication for
transplantation .intractable ventricular arrhythmia are
often urgent listing for mechanical support or
transplant?°.

Contraindications for transplantation are medical or
psychological. Most of these are relative contraindica-
tion and are considered with relation to the HF. The
medical contraindications are age, obesity, malignancy,
pulmonary hyper-tension, diabetes, renal dysfunction,
peripheral vascular disease and infection. Timing of
transplant referral is the greatest challenge for a
cardiologist?°.

E. Left ventricular assist devices - LVADs

A left ventricular assist device (VAD, also called
ventricular assist system or VAS) is a type of mechanical
circulatory support device (MCSD). It is a mechanical
pump that is implanted in patients who have heart
failure to help the heart’s weakened left ventricle
(major pumping chamber of the heart) pump blood
throughout the body.

The evolution of mechanical circulatory assist devices,
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aimed to bridge the heart to transplantation, or to
myocardial recovery, has helped many of patients.
Nowadays, these devices are even implanted for
long-term support (Destination Therapy), particularly
in elderly patients and in those with contraindications
to heart transplantation. This may even be the best and
the optimal solution to treat heart failure patientsin the
future?’. The LVAD will provide blood pressure
support; and improve organ function by increasing
blood flow.

In unstable patients with end stage HF who are
unsuitable for LVAD, a total artificial heart can be used
as a bridge to transplantation and this improves survival
to transplant and post transplant®2. Elective bridge to
transplantation was found to be associated with better
survival than emergency implantation of assist
devices?2,

This has become essential in the face of the increasing
donor organ shortage, with many patients receiving
permanent assist devices and fewer receiving heart
transplants. Various assist systems are now able to
improve physical conditions and offer the patient good
quality of life for several years. This is also true for
patients  with  contraindications  for  heart
transplantation®'.
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