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1. Importance of the topic 
Heart failure (HF) is a common syndrome, 0,4 – 2% of adults suffer from it. Almost 10% of the people older than 75 has heart failure. Prognosis is poor with 82% of patients dying within 6 years of diagnose.
It is necessary to recognize heart failure from the very beginning and provide optimal management of these patients.
2. Concrete aims: 
· To Study main symptoms and signs of the heart failure
· To Learn  instrumental and laboratory examination of patients with HF
· To Learn classification of heart failure
3. Basic training level
	Previous subject
	Obtained skill

	Normal anatomy
	Anatomy of the heart, their blood supply and innervation

	Normal physiology
	Mechanics of cardiac muscle contraction, the Frank – Starling relationship.

	Histology
	Ontogenesis of the cardiovascular system, histological structure of the heart and vessels.

	Propedeutics to internal medicine
	Subjective, objective and instrumental examinations of the patients with cardiovascular disorders.


4. Task for self-depending preparation to practical training
4.1. List of the main terms that should know student preparing practical training 
	Term
	Term

	Left ventricle failure
	Excessive preload

	Right ventricle failure
	Excessive afterload

	Low – output failure
	Systolic dysfunction

	High – output failure
	Diastolic dysfunction


4.2. Theoretical questions:
1. Definition of heart failure
2. Causes of heart failure
3. Classification of heart failure
4. Symptoms of left and right ventricle failure
5. Instrumental and laboratory methods of examination of the patients with heart failure.
 4.3. Practical task that should be performed during practical training
1. Revealing and assessment of symptoms and signs of the left and right ventricle failure.
2. Revealing and assessment of functional data at patients with heart failure.
Topic content
Heart failure is an incompetence of the heart to provide the requirements of the body organs and tissues at blood circulation during rest or physical activity. Congestive heart failure should never be considered a diagnosis. Rather, it is a syndrome resulting from many diseases that interfere with cardiac function.
Heart failure is not the same blood circulation insufficiency. The last term is wider and it concludes decreasing the myocardial contractility(e.g. heart failure), abnormalities of vascular tone, volume of the blood, decrease of the oxyhemoglobin level and changes of its properties and others.
Classification: May be acute (as a direct result of myocardial infarction), but it's generally a chronic disorder associated with retention of sodium and water by the kidneys.
According to heart part may by left ventricle failure (LVF), right ventricle failure (RVF) or together left and right ventricle failure as congestive cardiac failure. 
Low-output cardiac failure: The heart's output is inadequate (e.g. ejection fraction <0.35), or is only adequate with high filling pressures.
Causes: Usually ischemia, hypertension, valve disorders, or increased alcohol use.
Pump failure due to:
Heart muscle disease: IHD; cardiomyopathy .
Restricted filling: Constrictive pericarditis, tamponade, restrictive cardiomyopathy.  This may be the mechanism of action of fluid overload: an expanding right heart impinges on the LV, so filling is restricted by the ungiving pericardium.
Inadequate heart rate: beta-blockers, heart block, post MI
Negatively inotropic drugs: e.g. most antiarrhythmic agents. 
Excessive preload: e.g. mitral regurgitation or fluid overload. Fluid overload may cause LVF in a normal heart if renal excretion is impaired or big volumes are involved (e.g. IV infusion running too fast). More common if there is simultaneous compromise of cardiac function and in the elderly.
Chronic excessive afterload: e.g. aortic stenosis, hypertension.
 High-output failure is rare. Here, output is normal or increased in the face of much increased needs. Failure occurs when cardiac output fails to meet needs. It will occur with a normal heart, but even earlier if there is heart disease. Causes: Heart disease with anemia or pregnancy, hyperthyroidism Paget's disease, arterio-venous malformation, beri- beri. Consequences: Initially features of RVF; later LVF becomes evident.
Classification of the New York Heart Association :
I    Heart  disease  present, but no undue dyspnea  from ordinary activity.
II   Comfortable at rest; dyspnea on ordinary  activity.
III  Less than ordinary activity causes dyspnea, which is limiting.
IV  Dyspnea presents  at rest; all activity causes discomfort.
       Clinical presentation
Symptoms of the LVF
Dyspnea mixed
Orthopnea
Paroxysmal nocturnal dyspnea
Nocturnal cough (± pink frothy sputum)
Wheeze (cardiac «asthma»)
Nocturia
Cold peripheries
Weight loss
Muscle wasting
Palpitations
Arrhythmias
Visual examination
The patient may look ill and exhausted, with cool peripheries, peripheral cyanosis, orthopnea position. May be «Corvisart’s face» - edematous, pale yellowish with cyanotic tint, the eyes are dull and eyelids are sticky, always open mouth, cyanotic lips. It occurs if HF due to mitral stenosis.
Palpation
Pulse : resting tachycardia, pulsus alternans.
Systolic BP decreased, narrow pulse pressure.
The apex beat displaced left, it’s narrow, weakend.
Percussion
The left border of relative heart dullness drifts left due to hypertrophy and dilatation of the left ventricle.
Auscultation of the heart
If patient does not have valve diseases S1 and S2 are dimished. Pulmonic S2 may be accentuated. Third heart sound (ventricular gallop), which occurs early in diastole, probably is the single most reliable sign of left heart failure revealed during physical examination. The S3 occurs during rapid filling of the left ventricle. Increased left atrial pressure (which propels the blood forward with increased force) and non compliance of the left ventricle are two important factors in the production of this extra sound. It also may be heard in young, healthy athletes as a normal finding.
       Fourth heart sound (S4). Patients in sinus rhythm and heart failure often have an S4 (atrial gallop). The S4 is produced as left atrial systole propels volume into the ventricle just prior to ventricular systole. In congestive heart failure, the left ventricle is noncompliant and the S4 probably results from the reverberation of the blood ejected from the left atrium into the left ventricle.
     Murmurs of mitral or aortic valve disease.
Chest
Tachypnea
Bibasal and inspiratory rales
Wheeze (cardiac asthma)
Right – sided pleural effusion
Symptoms of the RVF
Edema of the lower extremities, sacrum, abdominal wall.
Fullness in the right upper quadrant of the abdomen.
Abdominal distension (ascites)
Fatique
Dizziness
Facial engorgement
Pulsation in neck and face, fullness in the neck (tricuspid regurgitation)
Nausea, vomiting, anorexia
Syncope
    In addition, patients may be depressed, complain of drug – related side effects.
Visual examination
The patient may look ill and exhausted, with cool peripheries, peripheral cyanosis, peripheral edema and, probably with ascites.
Palpation 
Pulse: resting tachycardia, pulsus altermans.
Systolic BP decreased, narrow pulse pressure. An abnormal pulsation (heave) is felt at the right sternum border near the fifth intercostals space if the right ventricle is enlarged.
Percussion
The right border of relative heart dullness drifts right from the sternum due to enlarged right ventricle.
Auscultation of the heart
The  weakened S1 and S2, S3 gallop, S4 over the right ventricle.
Murmurs of valve disease, systolic murmur of tricuspid regurgitation.
Chest:  tachypnea and signs of pleural effusions.
Abdomen : an enlarged and tender liver, pulsatile in tricuspid regurgitation.
Investigations
Chest X-ray:
       1.Cardiomegaly (cardiothoracic ratio>50 prominent upper lobe veins (upper  
       lobe  diversion),
       2. peribronchial cuffing, diffuse and intersticial or alveolar shadowing.
       3. classical perihilar “bat’s wing’’ shadowing, fluid in the fissures,
       4. pleural effusions,
       5. Kerley B lines (variously attributed to interstitial edema and engorged peripheral lymphatics).
ECG may indicate cause of heart failure (look for evidence of ischemia, MI, or ventricular hypertrophy). It is rare to get a completely normal ECG in chronic heart failure. ECHOCARDIOGRAPHY is the key investigation. It may indicate the cause (MI, valvular heart disease) and can confirm the presence or absence of  LV dysfunction. Ejection fraction is used to determinate severity of the LVF: if ejection fraction > 45% heart failure is absent, ejection fraction = 35-45% - mild LVF, ejection fraction = 25-35% - moderate LVF, ejection fraction < 25% - severe LVF. If ejection fraction <20% prognosis is poor.
     Circulatory collapse is a pathological condition due to losing vessel smooth muscle tone or reducing blood circulation volume.
Causes of the losing vessel smooth muscle tone are disorder of their innervations, vessels paresis due to infection or intoxication. Causes of the reducing blood circulation volume are hemorrhage and dehydration. These causes result in widening arterioles and venues, decreasing BP, slowing down bloodstream, diminishing blood circulation and blood accumulation in the blood depot. The cardiac output decreases and the brain circulation becomes insufficient.
Acute circulatory collapse:
Syncope is a sudden short-time loss of consciousness due to brain ischemia.
Shock is a severe life-threatening condition result from influence very strong irritates and accompanying with progressive disorders of essential functions and critical disorder of hemodynamics.
There are two phases of the shock:
early stage - patient is exciting and inadequately mobile. Pulse is frequent and good filling, BP is increased, tachypnoea
late stage - restlessness, apprehension, irritability, thirst from decreased cerebral tissue perfusion, tachycardia, low filling pulse and tachypnea, hypotension, altered level of consciousness, oliguria, anuria, hypothermia.
Collapse is an abrupt decreasing vessel smooth muscle tone or acute reducing blood circulation volume. It develops critically. Patient fills visual impairment, buzzing in the ears, weakness and then losses consciousness.
He has pale skin, cold sweat and extremities, vein collapse, tachypnea, hypotension, thready pulse.
  Acute  pulmonary edema is a dramatic  and  life-threatening  manifestation  of acute left  ventricle failure secondary to  sudden onset  of pulmonary venous hypertension. A sudden rise in left ventricle filling pressure to high levels  results in rapid movement  of plasma fluid through pulmonary capillaries into the interstitial spaces and alveoli. The patient presents with extreme dyspnea, tachypnea, hyperpnea, cyanosis, restlessness and anxiety with a sense of suffocation.
        The pulse may be thready, and the BP may be high.
        Respirations are grunting and labored with inspiration, expiration is prolonged. Rales are widely dispersed over both lung fields anteriorly and posteriorly. 
Control questions:
1. What is a heart failure?
2. What are causes of heart failure?
3. What are the main symptoms of LVF?
4. What are the main symptoms of RVF?
5. What are findings of physical examination of patients with HF?
6. What are findings of instrumental investigations of patients with HF?
7. What is a classification of HF?
Practical task
1.Revealing and assessment of symptoms and signs of  the left and right ventricle    failure.
2. Revealing and assessment of functional data at patients with heart failure.
