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Congestive Heart Failure

• Clinical syndrome

• Abnormal cardiac function results in retention and 
accumulation of Na and H2O resulting in congestion 
and edema



Immediate Response to CHF: BR’s



Prolonged CHF: RAAS



CHF & RAAS



Prolonged CHF: NP’s



CHF: A Viscous Cycle
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Fluid Accumulation in Lungs

Alveolus

Cap

Lymphatics

Pulmonary interstitium

Petribronchial 

/vascular space

Progressive fluid 

accumulation in interstitial 

space results in fluid 

spillover into alveoli

=Alveolar pattern



CHF Lung

Fluid Accumulation in Lungs



Causes of CHF



CHF: Clinical Signs

• Exercise intolerance

• Lethargy

• Anorexia

• Tachypnea

• Cough

• Orthopnea

• Respiratory distress



CHF: Clinical Signs



CHF: Physical Exam and POC Tests

• Pale mm

• CRT > 2sec

• Cyanosis

• Tachycardia

• Cool limbs 

• Hypothermia

• Increased lactate

• Low venous PaO2

• Azotemia+/- murmur, arrhythmia



• ECG (minor cotribution)

• Thoracic radiographs

• Echocardiography

• Pulmonary fluid analysis

CHF: Diagnosis



CHF: Thoracic Radiographs

Dog: 8.5-10.5v

Cat: 3.2-3.8v



CHF: Thoracic Radiographs

Thoracic Radiographs



CHF: Thoracic Radiographs

Pulmonary veins>pulmonary arteries



Cats…Always the Exception



• Evaluate heart function

• Diagnose cardiac 
disease as cause of CHF

• Left atrial enlargement

CHF: Echocardiography

Normal LA:AO for

dogs and cats: <1.5-1.5



CHF: Echocardiography

Normal velocity across AV valves: 

<2m/s

Velocities associated with regurgitation:

5-6m/s

Modified Bernouille Equation

P=4V2



Pulmonary 
Fluid Analysis

Protein content 

of pulmonary 

fluid is < 0.5 

that of 

peripheral blood



• Improve oxygenation

– Oxygen supplementation

– Resolve pulmonary edema

• Improve CO

CHF: Emergent Treatment



CHF: Emergent Treatment

• Minimize stress

• Oxygen therapy

• Diuretics

• Vasodilators



CHF: Emergent Treatment 

• Diuretics

– Furosemide

• 2-4mg/Kg IM, IV, SQ

• CRI 0.7-1mg/kg/hr

• Vasodilator

– Nitroglycerin paste

• ¼-1in q8hr

• V > A
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Mitral Valve Insufficiency

• Small toy breed dogs

• Males>females

• Cause: endocardiosis

– Degeneration with MPS 
deposition

• Progesses with age

• Hx: cough, exercise 
intolerance, syncope, 
anorexia/weight loss

• CS: left systolic apical 
murmur, +/- arrhythmia



Cardiac Remodeling in MVI

Compensatory volume overload (concentric) hypertrophy in 
LV and pressure  overload (eccentric) hypertrophy in LA



Normal Cardiac Physiology

Contractility

Compliance

Afterload

Preload



Uncompensated MVI



ECG Findings in MVI

LA enlargement: wide p wave
LV enlargement: tall R, wide QRS, left axis shift



Radiographic Findings



Radiographic Findings



Echocardiographic Findings of MVI



MVI CHF Treatment

• Furosemide, O2 therapy

• ACE inhibitor

• +/- Pimobendan

• Manage arrhythmias
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Dilated Cardiomyopathy

• Primary myocardial disorder 

• Reduced contractility and ventricular dilation

• Genetic factors, tachycardia, taurine/carnitine 
deficiency, toxins, immunologic, viral

• Purebreeds>Mixed

– Dobies, Boxers, PWD

– ACSp, GRet, Labs, IWH, SB

• Males>females

• Adults

– PWD: young



Cardiac Remodeling



Dilated Cardiomyopathy







Clinical Signs

• Cachexia, weakness, 
lethargy, dyspnea

• Sinus tach, A-fib, VPC’s

• +/- gallop rhythm

• Murmurs (MVI, TVI)

• +/- jugular distension

• +/- abdominal fluid wave



ECG 
Findings

SVT with 
LBBB

A-fib



Radiographic 
Findings

+/- pleural 
effusion



Echocardiographic Findings

Echo: gold standard for dx (decreased FS)
Normal FS: 15-25%



DCM CHF Treatment

• Furosemide, O2 therapy

• ACE inhibitor 

• Positive inotrope

– Dobutamine Vs Pimo

• Preload reduction

– NG ointment, SNP

• Manage arrhythmias

– Atrial: diltiazem, β
blockade, digoxin

– Ventricular: lidocaine, 
procainamide, mexilitine
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Hypertrophic Cardiomyopathy

• Most common feline CV disease

• Idiopathic

– Familial in Maine Coon cats

• Hypertension and hyperthyroidism need 
to be ruled out

• Middle aged males

• Hx: lethargy, inappetence, weight loss, 
hiding, syncope, respiratory distress, +/-
posterior paralysis

– Cough is rare

• CS: +/- murmur, gallop or arrhythmia,

• Sudden death!



Hypertrophic Cardiomyopathy

•Increased cardiac mass with  hypertrophied, non-dilated LV
•+/- dynamic obstruction of LVOFT

•SAM may be present



Hypertrophic Cardiomyopathy



ECG Findings in HCM



ECG Findings in HCM

Deep S wave in Lead II



Radiographic Findings of HCM



Echocardiographic Findings of HCM



Echocardiographic Findings of HCM



E to A Reversal with HCM



HCM CHF Treatment

• Furosemide 

• O2 therapy

• +/- ACE inhibitor

• +/- Anti-thrombotics
– Aspirin

– Plavix

• Rate control

Plavix



Review









Cardiac Remodeling
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