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Cardiac contractility and stroke
volume

Systolic function of the heart is controlled
by:

» |.Contractile state of the myocardium.
* 2. Preload of the ventricle.

» 3.Afterload applied to the ventricle.

* 4, Heart Rate.



Heart Failure

e What is Heart Failure?

* It is a pathological process in which
systolic and /or diastolic function of
the heart is impaired s a result, CO
is low and unable to meet the
metabolic demands of the body.



Pathophysiology of heart failure

» Heart failure can be caused by factors originating from within
the heart (i.e., intrinsic disease or pathology) or from external
factors that place excessive demands upon the heart.

» Intrinsic factors:

dilated cardiomyopathy and hypertrophic cardiomyopathy,
myocardial infarction..

» External factors:
- long-term, uncontrolled hypertension,
- increased stroke volume :

(volume load; arterial-venous shunts), hormonal disorders
such as hyperthyroidism.



Causes of Heart Failure

* Myocardial infarction
 Coronary artery disease

* Valve disease

» ldiopathic cardiomyopathy
» Viral or bacterial cardiomyopathy
* Myocarditis

* Pericarditis

* Arrhythmias

e Chronic hypertension

* Thyroid disease

» Septic shock

e Aneamia



Acute HF

* Acute heart failure develops rapidly and can
be immediately life threatening because the
heart does not have time to undergo
compensatory adaptations. Acute failure
(hours/days) may result from
cardiopulmonary by-pass surgery, acute
infection (sepsis), acute myocardial infarction,
severe arrhythmias, etc. Acute heart failure
can often be managed successfully by
pharmacological or surgical interventions.



Chronic HF

e Chronic heart failure is a long-term
condition (months/years) that is
associated with the heart undergoing
adaptive responses (e.g., dilation,
hypertrophy) . These adaptive responses,
however, can be deleterious ?



Neurohormonal mechanisms and compensatory
mechanisms in heart failure , BMJ 2000; 320:167-170

Poor ventricular function/myocardial damage
(eg post myocardial infarction, dilated cardiomyopathy)
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Decreased stroke volume and cardiac output
v
Neurohormonal response
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Activation of sympathefic system Renin angiotensin aldosterone system
Y Y
* Vasoconstriction: increased sympathetic tone, angiotensin |1, endothelins,

impaired nifric oxide release
* Sodium and fluid retention: increased vasopressin and aldosterone

¥

Further stress on ventricular wall and dilatation (remadelling)
leading to worsening of ventricular function
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1128747/figure/FN0x94e77c8.0x9c6bf18/

Renin-angiotensin-aldosterone
system in HF - =

Renin substrate (angiotensinogen)

Renin
(kidney)

Angiotensin |

Angiotensin converting enzyme
(lungs and vasculature)

Angiotensin I
Vasoconstriction Aldosterone release Enhanced sympathetic activity

Salt and water retention


http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is heart03.f3.jpg [Object name is heart03.f3.jpg]&p=PMC3&id=1128747_heart03.f3.jpg

Efﬁect of natriuretic peptide

Stretch or increase in cardiac
chamber volume leads to release
of natriuretic peptides

Alrial N-terminal
natriuretic atrial

peplide natriuretic
peplide

Brain natriuretic
pepice
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Vasodilatation
Increased urinary sodium excretion


http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is heart03.f2.jpg [Object name is heart03.f2.jpg]&p=PMC3&id=1128747_heart03.f2.jpg

Summary of the consequences to the neurohormonal
responses to impaired cardiac performance

Responses Short-term effects

Long-term effects

Salt & water retention Increase preload

Vasoconstriction Maintain BP for
perfusion of vital organs

Sympathetic stimulation  Increase heart rate and
ejection

Pulmonary congestion
Systemic congestion

Exacerbate pump
dysfunction by increasing
afterload

Increase cardiac energy
expenditure

Increase energy
expenditure,

Risk of dysrrhythmia,
Sudden death



Summary & effect of ACE inhibitors

Myocardial or
valvar damage
Arrhythmias
t Ventricular
performance
l Cardiac
Leftventricuar o
afterload
Activation of
neurohormonal
systems
Vascular
T fesistance plus
sodium retention - Angiotensin converting

enzyme inhibitors
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Left-sided failure

E Common respiratory signs :

[ Signs & symptoms are due to pulmonary
congestion and low CO

= Tachypnea (increased rate of breathing) and
increased work of breathing (non-specific signs of
respiratory distress).

= Rales or crackles, heard initially in the lung
bases,and when severe, throughout the lung
fields suggest the development of pulmonary
edema (fluid in the alveoli).

@ Cyanosis which suggests severe hypoxemia, is a
late sign of extremely severe pulmonary edema.





http://www.google.com.sa/imgres?imgurl=http://www.heartfailure.org/images/img_my_circle_heart_diag.gif&imgrefurl=http://www.heartfailure.org/eng_site/introheart_heart.asp&usg=__kRP1Gr2YnJ8H24VSBSzx5b4kaqs=&h=235&w=255&sz=7&hl=ar&start=8&zoom=1&tbnid=xUsRCAOAcD6m_M:&tbnh=102&tbnw=111&ei=OxCQTcK7M4Ss8AO-5OGgDw&prev=/images?q=left+sided+heart+failure+patient&hl=ar&safe=active&sa=G&biw=1007&bih=354&gbv=2&tbs=isch:1&itbs=1




Right-sided failure

* Pitting peripheral edema,
* ascites,
* Hepatomegaly

e Jugular venous pressure is frequently
assessed as a marker of fluid status, which
can be accentuated by the hepatojugular
reflux. If the right ventricular pressure is
increased, a parasternal heave may be
present, signifying the compensatory
increase in contraction strength.






Elevated JVP, in a patient with
congestive HF
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http://upload.wikimedia.org/wikipedia/commons/4/4d/Elevated_JVP.JPG

Pleural effusion
(excess fluid
around lungs)

Swelling in abdomen

edema (excess
fluid in lungs)

Pumping action
of the heart
grows weaker

Swelling
in ankles
and legs


http://upload.wikimedia.org/wikipedia/commons/9/99/Heartfailure.jpg

Left vs Right HF

Signs/Symptoms
Pitting Edema (Legs
Hands)

Fluid Retention

Organ Enlargement

Neck Veins

Shortness of Breath

Gastrointestinal

Left-Sided Heart Failure Right-Sided Heart Failure

* 'Mild to moderate. Moderate to severe

Pulmonary edema (fluid in
lungs) and pleural effusion (fluid /Abdomen (ascites).
around lungs).

Heart. Liver. Mild jaundice may be present.
Mild to moderate raised jugular Severe jugular venous pressure (JVP).
venous pressure (JVP). Neck veins visibly distended.

Prominent dyspnea. Paroxysmal

nocturnal dyspnea (PND). Dyspnea present but not as prominent.

Loss of appetite. Bloating. Constipation.
Present but not as prominent. Symptoms are significantly more
prominent than LVF



Treatment

* The control of congestive heart failure
symptoms, can be divided into three
categories:

* (1) reduction of cardiac workload,
including both preload and afterload;

* (2) control of excessive retention of salt
and water;and

¢ (3) enhancement of myocardial
contractility.



