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Congestive Heart Failure: Clinical Presentation and Diagnosis
I.

Etiology of chronic heart failure:
1. Ischemia
2. Hypertension
80%
3. Valvular disease

}

II.

4. Cardiomyopathy
a. Dilated
b. Hypertrophic
c. Restrictive
5. Pericardium
a. Restrictive pericarditis
b. Tamponade
6. High output (anemia, AV shunt, beriberi, hyperthyroidism)
Classification of heart failure

There is no single way to think about heart failure. Clinicians use one of the following categories
that best fits any given patient;
1. Reduced ejection fraction (HFrEF) versus preserved ejection fraction (HFdEF)
• This is the classification most used in studies as it is based on reproducible
ECHO cardiograms. An EF < 40% is reduced and an EF > 50% is preserved.
• HFrEF used to be called systolic failure. It is associated with a dilated
ventricle with an increased preload, eccentric hypertrophy and is commonly
seen post-MI.
• HFpEF used to be called diastolic failure. It is associated with an increased
afterload, concentric hypertrophy and increased filling pressures. It is
commonly seen in hypertension and old age. For the medical student, is most
importantly associated with hypertrophic cardiomyopathy.
2. Systolic failure versus diastolic failure.
• Older nomenclature now replaced by the ECHO cardiographic classification
based on ejection fraction (see above).
3. Left-sided versus right-sided
• While right-sided failure is usually secondary to left-sided failure, this is a
useful way of thinking about signs and symptoms.
4. Forward versus backward failure
• Forward failure refers to the ability of cardiac output to meet tissue demand.
This is mostly used for left ventricular output, as pure right-sided failure is
much less common (in the US due to cor pulmonale in COPD). Common
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•

clinical manifestations of forward failure include fatigue, poor exercise
tolerance, mental confusion and renal compromise.
Backward failure refers to congestive changes. In the left side, pulmonary
edema causes dyspnea. In the right side, it causes pitting edema and
hepatomegaly.

The medical student should first master congestive heart failure and use hypertrophic
cardiomyopathy as the model disease for HFpEF.
III.
•
•

•

IV.

2

Natural history of progressive disease (for more information see Heart: Homeostasis
and Adaptation and Heart: CHF: pathophysiology)
With chronic disease, the patient is going to be able to compensate for a declining
ventricular function by neurohormonal stimulation and remodeling through adaptation
As the left ventricular end diastolic pressure gets retrograde transmission, pitting edema
appears in the legs at a venous pressure >10 mmHg and dyspnea from pulmonary
edema appears at >20 mmHg.
Note that treatment of the congestion should only be enough to restore some Starling
effect, to avoid hypotension (letter “D” in the figure)

Left ventricular congestive heart failure (LV_CHF)
A. Symptoms
• Dyspnea:
o This is often used interchangeably with shortness of breath, but it more
specifically refers to a breathing discomfort. This sensation is due to complex
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interactions between mechanoreceptors in the lung and metabolic changes
in pH PaO2 and PaCO2.
o In CHF, patients describe air hunger or a sense of suffocation. In COPD,
patients describe an inability to take a deep breath or chest tightness
• Orthopnea
o When lying flat, there is an increase in venous return from the lower legs, inn
the order of 10%. With marginal heart function, this modest increase in
preload is enough to cause pulmonary edema.
• Paroxysmal nocturnal dyspnea (PND)
o This has two elements: SOB and the respiratory symptoms of cough and
wheezing
o SOB is due to pulmonary edema from the orthopnea of lying flat
o The cough and wheezing, collectively called “cardiac asthma” are due to
irritation and bronchospasm from the interlobular edema from pulmonary
veins
o PND is specific for LV-CHF.
B. Diagnosis of LV-CHF
o Left ventricular failure is defined by increased end diastolic volume (LVEDV)
and/or increased end diastolic pressure (LVEDP). Proof of these is proof of CHF.
o The increase in LVEDP/V leads to re-modeling, and back up of pressure through
the left atrium to the pulmonary venous system, with peribronchial edema and
pulmonary edema when the pressure exceeds 20 mmHg.
 Re-modeling leads to cardiomegaly and ventricular dilation, which causes
an S3 heart sound with atrial contraction.
 The peribronchial edema can be seen on CXR as faint lines in the
peripheral fields, called Kerley B lines. The edema can irritate the
bronchioles that run alongside the veins, leading to bronchospasm. This
manifests as paroxysmal nocturnal dyspnea.
 Pulmonary edema causes dyspnea as there is a diffusion defect and V/Q
mismatching.
 A Swann-Ganz catheter passes through the pulmonary artery and
“wedges” at a small arteriole branch. Its pressure reflects the left atrial
pressure, which reflects the LVEDP. These catheters have been largely
replaced by ECHO techniques.
o Any test that shows these findings helps to confirm a diagnosis of CHF.
 Auscultation: crackles (pulmonary edema), S3 (ventricular dilation)
 CXR: cardiomegaly, Kerley B lines, pulmonary edema (consolidation)
 BNP: stretch of ventricular myocytes (increase LVEDP/V)
 ECHO: heart size and internal structure, EF
 Wedge pressure: increased left atrial pressure
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C. Treatment of LV_CHF
• Treatment should be thought of as drugs that
• Symptomatic relief
o Diuresis (e.g. furosemide- NaK2Cl transporter inhibitor)
o Inotropy (e.g. digitalis-Na/K ATPase inhibition increases
intracellular calcium)
• Interrupt natural history (all reverse neurohormonal effects)
o ACE-I (inhibit production of ATII) & ARBs (block ATII receptor)
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o β-blockers (e.g. atenolol- inhibit β1 receptor for SNS)
• Aldosterone antagonists (e.g. spironolactone- antagonizes
mineralocorticoid upregulation of ENaC in principal cell of
collecting tubules)
o Neprilysin inhibitors- neprilysin inhibits natriuretic peptides which
decrease ENaC in principle cell of the collecting tubule. Usually
given with an ARB (e.g. Entresto®)
V.
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Right ventricular congestive heart failure (RV-CHF)
• Usually secondary to left ventricular failure, otherwise it is called isolated right
ventricular failure
• The right ventricle suffers from the same pathologies as the left ventricle,
such as myocardial infarction and cardiomyopathies. Isolated right
ventricular failure is best classified using pulmonary hypertension.
• Pulmonary hypertension is awkwardly classified by the WHO system as:
• Group 1: Pulmonary artery hypertension
o A heterogeneous group with narrowing of the vasculature from
diverse causes such as hereditary, Eisenmenger syndrome and
autoimmune connective tissue disease like rheumatoid arthritis
and SLE.
• Group 2: Pulmonary hypertension due to left heart disease
• Group 3: Pulmonary hypertension due to hypoxia
o This is the largest group in the US as it includes COPD in smokers
• Group 4: Chronic thromboembolic pulmonary artery hypertension
• Group 5: Miscellaneous
A. Symptoms
• Decreased cardiac output
o Decreased right ventricular output leads to decreased left ventricular
output with the symptoms of “forward” failure, including weakness,
fatigue, dyspnea, mental confusion and exercise intolerance.
• Pitting edema
o Increased venous pressure transmitted from increased right atrial
pressure leads to transudate formation from increased hydrostatic
pressure. This is most common in the lower legs due to the added
pressure of standing.
B. Diagnosis of RV-CHF
o Right ventricular failure is defined by increased end diastolic volume (RVEDV)
and/or increased end diastolic pressure (RVEDP). Proof of these is proof of CHF.
o The increase in RVEDP/V leads to a backup of pressure through the right atrium
to the systemic venous system, with pitting edema and hepatomegaly from the
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inferior vena cava and jugular venous distension (JVD) from the superior vena
cava.

o Any test that reflects an ↑RVEDP/V confirms the diagnosis of RV-CHF:
• Jugular venous distension (JVD)
• Hepatomegaly with reflux
• Pitting edema of the periphery
o Jugular venous pressure:
• There are no valves between the right atrium and the internal jugular
vein, so the top of the jugular venous pulsation reflects the right atrial
pressure.
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•
•

•

The patient’s upper torso is raised until the jugular venous pulsation is
seen (typically starting at a 45° angle).
The height of the top most pulsation is measured above the angle of
Louis. This is added to the presumed height of the angle of Louis above
the right atrium, 4-5 cm.
Jugular venous distension (JVD) is diagnosed if the sum of two is > 8-10
cm of water. This indicates and elevated right atrial pressure and RV-CHF.

C. Treatment of RV-CHF
• Treatment of right-sided failure is the same as left-sided failure after correction
of an known underlying cause.
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Do You Know It?
Congestive Heart Failure: Clinical Presentation and Diagnosis
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-

What 3 disease groups cause 80% of CHF?

-

Explain each of these classifications for heart failure:
o Ejection fraction
o Systolic versus diastolic
o Left-sided versus right-sided
o Forward versus backward

-

Describe progressive heart disease through these ventricular function curves. Label the
diagram for:
o Compensated disease
o Failure
o Pulmonary edema
o Pitting edema
o Optimal effect of furosemide
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-

What the symptoms of CHF and explain their pathophysiology

-

Illustrate the pathophysiology of left-ventricular heart failure on the diagram and use it to
explain the following testing:
o Auscultation
o Chest X-ray
o Blood test
o ECHO
o Capillary wedge pressure

-

Describe the treatment of LV-CHF
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-

Classify the causes of primary right ventricular CHF (RVCHF)

-

Use the diagram to explain the pathophysiology of RVCHF
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-
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Use the diagram to explain the measurement of JVP
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