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Overview
Cough, respiratory distress, episodic weakness or collapse, and abdominal distension are common clinical signs. Both cardiac and non-cardiac diseases can cause these. Using case examples, we’ll explore how subtle findings on physical exam and auscultation can provide clues to the underlying problem and help direct subsequent testing. Important concepts for effective cardiac auscultation will be reviewed, with audio examples. 
The patient’s history, attitude and posture, body condition, respiratory effort, and breathing pattern should be noted. These may provide an indication of the underlying disease, as well as severity and sometimes chronicity. It’s important to keep an open mind as to the presumed underlying disease during the physical exam. We will focus on the cardiovascular (CV) portion of the exam. This includes evaluation of mucous membrane color and capillary refill time (to assess peripheral perfusion); femoral arterial pulse strength and regularity; the jugular veins (for distension or pulsations); the precordium (by palpation); and heart rate and sounds by auscultation. In addition, respiratory rate, effort, and pulmonary sounds are evaluated, as well as any evidence of excess fluid accumulation. Abnormal physical findings are integrated with the client complaints/historical problems to formulate likely differential diagnoses. It’s important to consider what underlying structural or functional abnormalities might cause the observed clinical signs. Then ask: Do the patient’s exam findings support (or refute) these? How? Are other explanations possible? What other information is needed to make a definitive diagnosis? How can this be obtained?
Cough

Although coughing is a normal protective reflex to expel material from the airways, it also occurs in response to other mechanical stimuli and inflammation. Disease of the trachea, bronchi, or pulmonary parenchyma with small airway involvement (including edema) account for most cases. Laryngeal or pharyngeal disease, as well as other uncommon causes (e.g. pleural, pericardial, diaphragmatic and nasal/sinus disease) also occur. Other actions that sometimes are misinterpreted as coughing should be ruled out. These include forceful breathing or panting, wheezing, reverse sneeze, gagging, retching, and attempted vomiting; however, retching or vomiting can follow a coughing fit.

Questions to consider: What is the history of the cough (recent onset or not; frequent or associated with certain times or stimuli; productive or not)? Are other signs present? Is it associated with exercise, excitement or other circumstances? Is activity level/tolerance reduced? For example, a recent onset nocturnal cough may indicate early congestive heart failure (CHF) especially if the animal has reduced exercise tolerance. But a cough that has occurred intermittently with excitement for months is more likely related to chronic airway disease. Are there possible environmental factors (e.g. exposure to infectious causes, parasites, pollution/irritants, grasses/awns; seasonal allergies, etc)? What has been the response to any prior treatment? 

Determining the nature of the cough can be helpful. A productive cough (moist sound; animal swallows after cough, although rarely expectorates; may hear crackles/wheezes) is usually associated with inflammatory or infectious disease of the airways (+/- alveoli) or with CHF. A nonproductive cough (dry or goosehonk sound; may be paroxysmal, +/- followed by retching) is characteristic of tracheobroncheal disease related to inflammation, infection, or collapse/compression. Hemoptysis (bloody expectorate) is unusual; considerations include heartworm disease, neoplasia, or less often, fungal disease, foreign body, coagulopathy, lung torsion, and also severe CHF.

Cardiac cough (from pulmonary edema) tends to be (but is not always!) soft and productive, nocturnal or associated with exertion, and associated with increased respiratory rate and effort. It sometimes sounds like gagging. As the edema becomes more severe, abnormal pulmonary sounds are heard (from occasional soft, late inspiratory crackles to loud inspiratory and expiratory crackles and wheezes). A murmur, arrhythmia, or gallop sound is common, as is some degree of radiographic cardiomegaly. A cardiac cough secondary to mechanical compression of the main bronchus from marked left atrial enlargement sounds dry and is usually associated with excitement or activity. There may or may not also be signs of pulnmoanry edema.

Respiratory Distress
Physical exam findings that suggest respiratory compromise can result from severe lung disease or edema, as well as airway obstruction or pleural space disease. Animals with respiratory difficulty usually have an increased effort and rate of breathing, among other signs. Dogs with marked respiratory distress (orthopnea) stand or sit with elbows abducted (which allows full rib expansion) and neck extended; they resist being positioned in lateral or dorsal recumbency. Cats often crouch in a sternal or squatting position with elbows abducted and neck extended; open-mouth breathing is usually a sign of severe respiratory distress.


The respiratory rate and character can provide clues to the underlying disease process. Reduced lung compliance produces a ‘restrictive’ breathing pattern, characterized by more rapid and shallow breaths. This breathing pattern minimizes the work of ventilating stiffer lungs. Exhalation or both phases of respiration can appear labored. Pulmonary edema, other interstitial or infiltrative disease, and pulmonary fibrosis produce this pattern by reducing the area available for gas exchange as well as compliance. Pulmonary crackles are often heard on inspiration; these can be especially loud with fibrosis. Partial lung collapse from pleural fluid accumulation or other pleural space abnormalities also decreases lung compliance. With large-volume pleural effusion, inspiration often becomes labored and abdominal effort pronounced. 

An ‘obstructive’ breathing pattern is associated with airway narrowing. Slower, deeper breathing reduces frictional resistance and the work of breathing. But breathing rate may be normal or increased with peripheral airway obstruction or from the effects of irritant receptors in the airways. The phase of respiration that is more labored and (often) prolonged is determined by the location of the obstruction. Expiratory difficulty is characteristic of lower airway obstruction, such as with bronchial narrowing (bronchospasm, secretions, thickened walls) and intrathoracic tracheal or mainstem bronchial collapse. Wheezing sounds may be heard on exhalation. Inspiratory difficulty, with slow or labored inspiration, is generally associated with upper airway obstruction, including nasal disease, laryngeal/pharyngeal obstruction, intratracheal mass lesions, and cervical tracheal collapse. Abnormal inspiratory sounds may be apparent without a stethoscope, especially stridor or stertor.

Objective signs of cardiac disease (e.g. murmur or gallop sounds, arrhythmia, jugular vein pulsations/distension) are usually present with cardiac causes. But such signs may not be noted in some cases of myocardial disease or when pulmonary sounds prevent a murmur from being heard.

Episodic Weakness or Collapse

These signs can relate to cardiac disease as well as neurologic, musculoskeletal, respiratory, endocrine, hematologic or other diseases. Cardiovascular syncope and episodic weakness in dogs and cats are often associated with excitement or exertion, when the demand for cardiac output and oxygenation is increased. Transient tachy- or bradyarrhythmias are often to blame. Underlying cardiac functional or structural abnormalities exacerbate the negative effect of arrhythmias on cardiac output. Even when heart rhythm is normal, diseases that cause poor myocardial contractility, impaired filling, or outflow obstruction may prevent sufficient rise in cardiac output to meet increased demand during activity or excitement. Syncope precipitated by coughing (cough syncope, “cough-drop”) is a form of situational syncope that occurs more often in dogs with brachycephalic conformation, underlying airway disease or collapse, or with chronic mitral regurgitation and marked left atrial enlargement. Coughing transiently increases intrathoracic and intracranial pressures, which reduces cardiac output and can reduce cerebral blood flow enough to cause loss of consciousness. Coughing also can reflexly stimulate vagally-mediated bradycardia and vasodilation, which can contribute to hypotension and syncope. 

The clinical history and physical examination often give clues to the underlying cause of episodic collapse. Key historical information relates to the situation in which the episode occurred (e.g. preceding events and prodromal signs), a description of the event itself, and the animal’s mentation and activity after the event.  Other important information includes the number and frequency of previous events; a history of cardiopulmonary disease, signs of other systemic disease, collapse or sudden death in related animals, and the patient’s current medications. The physical examination should thoroughly evaluate all body systems as well as the cardiovascular system. Routine clinical tests as well as ambulatory ECG (such as Holter or event) monitoring can help identify or exclude cardiac arrhythmias as a cause for syncope in some animals.

Syncope is characterized by sudden collapse. The animal usually falls into lateral recumbency and may experience stiffening of the limbs and oposthotonic posture. Micturition and vocalization are common. However, facial fits, persistent tonic/clonic motion, defecation, a prodromal aura, (post ictal) dementia, and neurologic deficits are not generally associated with cardiovascular syncope. Nevertheless, profound hypotension and prolonged asystole can result in hypoxic “convulsive syncope”, with seizure-like activity or twitching. Loss of muscle tone occurs before convulsive syncopal episodes. But, episodes caused by underlying neurologic disease usually are preceeded by atypical limb or facial movement or staring spells before the loss of postural tone. Animals with pre-syncope, where reduced brain perfusion is not severe enough to cause unconsciousness, may transiently become “wobbly” or weak in the rear limbs.

Body Cavity Effusions

Increased systemic venous (and therefore, capillary) hydrostatic pressure promotes fluid diffusion out of the capillaries and into body cavities as well as tissues. Increased hydrostatic pressure is the most common mechanism underlying effusions. Other mechanisms include increased capillary endothelial permeability (from inflammation or other vascular disruption) or low capillary colloid oncotic pressure (from hypoalbuminemia). 

As a manifestation of cardiovascular disease, ascites or pleural effusion is associated with right-sided or biventricular congestive failure, or impaired venous inflow to the right heart (usually from cardiac tamponade). Uncommon causes of ascites include caudal vena cava or hepatic venous obstruction (e.g. thrombus, tumor infiltration, or intravascular fibrous obstruction) and right atrial inflow obstruction (e.g. an intracardiac tumor or congenital cor triatriatum dexter). In general, dogs are more likely to develop ascites as a manifestation of right heart failure than cats are. But heart failure-induced ascites in cats does occur, especially with dilated, restrictive, and arrhythmogenic right ventricular forms of cardiomyopathy, as well as congenital malformations involving the right heart and pericardial disease. 

Animals with ascites caused by heart failure generally have concurrent jugular vein distension and/or pulsation unless vascular volume has been reduced by diuretic therapy. A murmur, gallop sound, or arrhythmia is also common. Muffled heart sounds are typical of a large pericardial effusion. A larger volume of ascites will cause a fluid wave during abdominal ballottement. Small amounts of fluid tend to make the intestines feel slippery as they pass under the examiner’s fingers during palpation. Abdominal tenderness is usually evident with peritonitis, and is sometimes present with non-inflammatory causes of ascites. Poor body condition is common with chronic heart failure, neoplastic disease, as well as causes of hypoalbuminemia. Hepatomegaly may be noted, either from passive venous congestion or other cause. 

The effusion should be examined to determine its type (pure transudate, modified transudate, exudate, chyle, or frank hemorrhage) and help guide further diagnostic testing. The fluid associated with heart failure is typically a modified transudate. But some animals, especially cats, develop chylous effusions secondary to chronic heart failure.
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