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Diseases of Cardiovascular System     
         

Manifestations of circulatory failure 

Tow type of circulatory failure occur :    

1- Heart failure include: 

a- A cute heart failure.      

    b- Chronic (Congestive) heart failure. 

2- Peripheral circulatory failure. 

 

Acute heart failure (A. H. F.) 

   It's characterized by sudden loss of consciousness, falling with or without convulsion, 

sever paler of mucus membrane and then death or recovery. 

 

Etiology: 

 Disorders of filling: 

- Pericardial tamponade - atrial and ventricular rupture (due to fill with water). 

 Tachyarrhythmia: 

- Myocarditis, e.g. encephalomyocarditis virus, foot &mouth disease. 

- Nutritional deficiency myopathy, e.g. copper or selenium deficiency. 

- Plant poisoning, e.g. Phalaris spp., white snake root. 

- Electrocution and lightning strike 

 Bradycardia: 

- Iatrogenic, e.g. intravenous injection calcium gluconate, xylazine, & concentrated 

solutions of potassium chloride 

 Increase in workload on the heart as in Rupture of aortic valve & acute anaphylaxis. 

 

Pathogenesis: 

     Acute heart failure occur due to sever defect in the filling of the heart and failure of the 

heart as a pump such as in sever bradycardia or in sever tachycardia it may lead to sever 

reduction in the cardiac output and lead to sever degree of tissue anoxia & the most organ 

sensitive firstly is the brain and heart lead to develop of nervous signs and sever pallor 

mucus membrane & then death of the animals. 

 

Clinical findings: 

1- The animal usually shows dyspnea, staggering and falling, and death often follows 

within seconds or minutes of the first appearance of signs. 

2- There is marked pallor of the mucosa. 

3- There is clonic convulsion. 
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4- Death is usually accompanied by deep asphyxia. 

5- Absent of pulse & heart sound. 

 

Differential diagnosis:  

1- Nervous system diseases: but in A.H.F characterized by excessive bradycardia or 

tachycardia, pallor of mucosae, weakness or absence of the pulse and the mildness of 

the convulsions. 

2- Epilepsy and narcolepsy are usually transient and repetitive and have characteristic 

pattern of development. 

 

Treatment: 

1- Is not useful especially in case of large animal due to the short cross of the disease. 

2- Cardiac massage or electrical stimulation specially during anesthesia. 

3- In tachycardia injection of very small dose of adrenaline may help in case of sever 

tachycardia.  

 

 The action of adrenaline is dilatation of coronary capillaries which necessary in case of 

tachycardia and activity of the heart and in skin and mucus membrane act 

vasoconstriction. 

 

Chronic (Congestive) heart failure 

     Is failure of the heart as a cardiac pump (systolic & diastolic), clinically characterized by 

venous congestion, dilatation of blood vessels, and edema of the lung. 

 

Etiology: 

1- Valvular disease 

- Endocarditis resulting in either valvular stenosis or valvular insufficiency. 

- Congenital valvular defects  such as valvular stenosis. 

-  Rupture of valve or valve chordae. 

2- Myocardial disease: 

- Myocarditis , (bacterial, viral, parasitic, toxic). 

- Myocardial degeneration, (nutritional or toxic). 

- Myocardial dystrophy. 

3- Diseases of the pericardium: 

- Pericarditis (foreign body syndrome). 

- Pericardial tamponade. 

- Hydro pericardium. 

  All three causing effect through interfering with the filling the heart during dystolic. 
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Pathogenesis: 

- In congestive heart failure there is increase in load of the heart and decrease 

myocardial contraction power. Reduce of the cardiac reserve volume and the heart 

cannot make exercise or tissue emergency and lead to increase ventricular filling 

pressure → venous rapture → ↓of the urine out.  

- ↑ Hydrostatic pressure → edema → ↓ cardiac output tissue anoxia, venous rapture 

in kidney → ↓ renal blood flow → ↑ in filtration rate & ↑ in sodium retention & 

↑in venous pressure → ↓ of the urine out. 

- Congestive heart failure 2 type: 

1- Left-side C.H.F: 

 There is edema of the lung, this may lead to failure of the gas exchange and lead 

to tissue anoxia. 

2- Right-side C.H.F: 

It is the most effect in liver & kidney: 

 In liver → hepatic congestion followed by failure of digestion and absorption 

(GIT disturbance) e.g. diarrhea. 

 Kidney → ↑ in hydrostatic pressure is offset by reduced flow of blood and urine 

output is reduced anoxic damage to the glomeruli → ↑ permeability & escape of 

plasma protein in to the urine. 

 

Clinical findings:   

1- In left side C.H.F: 

- ↑ In heart rate & depth of respiratory at rest. 

- Cough moist rales of the base of lung. 

- In terminal stage there is severing dyspnea & cyanosis. 

 

2- In right side C.H.F.: 

- The heart rate is increased. 

- subcutaneous edema occurring in the brisket region, under the jaw and along the 

ventral midline, and ascites. 

- Hydrothorax and hydro pericardium present. 

- The jugular veins are engorged. 

- The liver is enlarged in palpable. 

- Urine flow is usually reduced and the urine is concentrated. 

- Diarrhea may be occurring. 

- Body Wight may be increase because of edema. 

- Epistaxis may occur in horse. 

- Dilatation of superficial blood vessels. 
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Diagnosis: 

1- Clinical signs. 

2- Necropsy findings. 

3- X- Ray. 

 

Differential diagnosis:  

- Causes of edema. 

- Causes of dyspnea. 

 

Treatment: 

1- Treated of the primary causes of C.H.F. (specific treatment). 

2- Treatment of the edema applied diuretic agent, this act to block of Na
+
 & Cl 

–
 

reabsorption at one or more side with in the nephrons. 

- Lasix (furosemide) at dose 0.25-1 mg/kg  for horse once to twice days and 2.5-5 

mg/kg in cattle. 

3- Improvement of the heart by drugs: 

- Digitalis glycoside (digoxine)
®
. 

   To act ↑ heart rate tension & the force of individual myofiber at dose (1 mg/100 kg    

B.w. in horse and 2.2 mg/100 kg in cattle. 

4- Avoid of violent exercise. 

5- Reduce of salt intake. 

6- Bronchodilator & antitussive drug.  
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Diseases of the heart 

I- Pericarditis 

     It is inflammation of pericardium sac causes auscultation of frictional sound initially 

followed by muffled of the heart sound and development of C.H.F. 

 

Etiology: 

1- Perforation of pericardial sac by a sharp foreign body especially in cattle. 

2- Direct extension of infection from pleurisy or myocarditis. 

3- The main microorganism to infection occur: 

- Cattle: Pasturella hemolytica, Clostridium novyi, Tuberculosis, Pseudomonas 

aeruginosa, Mycoplasma spp., Klebsiella pneumonia. 

- Horse: Streptococcus spp., Tuberculosis Corynebacterium pseudotuberculosis 

Actinobacillus equli. 

- Sheep and goats: Pasteurellosis , Staphylococcus aureus, Mycoplasma spp. 

 

Pathogenesis: 

In the early stages:  inflammation of the pericardium is accompanied by hyperemia and 

the deposition of fibrinous exudate, which produces a friction sound when the pericardium 

and epicardium rub together during cardiac movement. As effusion develops the inflamed 

surfaces are separated, the friction sound is replaced by muffling of the heart sounds, and 

the accumulated fluid compresses the atria and right ventricle, preventing their complete 

filling. Congestive heart failure follows. 

In advanced stages: inflammation of pericardium is supportive type, toxemia from 

bacteria will develop.  

 

Clinical signs: 

In the early stages: there is pain, avoidance of movement, abduction of the elbows, 

arching of the back and shallow, abdominal respiration. Pain is evidenced on percussion or 

firm palpation over the cardiac area of the chest wall, and the animal lies down carefully. A 

pericardial friction sound is detectable on auscultation of the cardiac area. The temperature 

is elevated to 39.5-41C° and the pulse rate is increased.  

The advanced stage: is manifested by muffling of the heart sounds, decreased palpability 

of the apex beat and  accompanied by splashing sound with an increase in the area of 

cardiac dullness with decreased amplitude of the peripheral pulse and distension of the 

jugular veins and subcutaneous edema of the ventral body wall. And death occurs due to 

toxemia. 
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Clinical pathology: 

1- A marked leukocytosis with shift to the left. 

2- Aspiration of pericardial fluid for bacteriological examination. 

 

Treatment: 

1- Antibacterial broad-spectrum (Penicillin, Oxytetracyclin, Sulpha) or. A combination 

of Penicillin and Gentamicin. 

2- Repeated paracenthesis to relieve fluid pressure in pericardial sac . 

3- Diuretics especially when combined with C.H.F. 

4- Surgical treatment to provide continuous removal of fluid (drainage) but not 

successful. 

5- In cattle thoracotomy and pericardiotomy are used. 

 

 

II- Myocarditis: 

      Myocardial asthenia, cardial myopathy it is manifested by decrease in power of 

contraction resulting reduction of cardiac reserve, decrease exercise tolerance, 

congestive heart failure, or acute heart failure.  

 

Etiology: 

1- Bacterial myocarditis: 

-  Strangles, Tuberculosis, Clostridium chauvoei, extension from pericarditis, 

epicarditis or endocarditis. 

2- Viral myocarditis: 

- Foot-and-mouth disease, African horse sickness, Equine viral arteritis, Equine 

infectious anemia, Equine herpesvirus-1 in fetus, Bluetongue in sheep. 

3- Parasitic myocarditis: 

4-  Strongylus spp. (migrating larvae) Cysticercosis, Sarcocystis spp.  

5- Nutritional deficiency: 

- Vitamin E & selenium deficiency. 

- Chronic copper deficiency in cattle (falling disease) . 

- Iron deficiency in calves. 

- Copper & cobalt deficiency in lambs. 

6- Poisoning myocarditis: 

-  Inorganic poisons: selenium, arsenic, mercury, phosphorus, and thallium. 

7- Plant poisoning & Venoms. 
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Clinical findings: 

1- In early cases: 

- ↓ Exercise tolerance. 

- ↑ Heart rate & heart size. 

- Change in the pulse and heart sound. 

2- In late cases: 

- Sudden death. 

- Attacks of cardiac syncope due to acute heart failure. 

- Severe dyspnea or general edema due to congestive heart failure. 

- Conduction disturbances, arrhythmias and heart failure have been given earlier. 
 

Clinical pathology: 

1- Electrocardiography (ECG) is use in special exam. 

2- Hematological examination, blood culture to determine cause. 

3- Estimation of enzymes (ALT, AST, LD, CK).  

4- Toxicological examination and test for nutrition trace element deficiency may be 

indicate for myocarditis. 
 

Necropsy findings: 

1- Bacterial and viral infections may cause discrete abscesses or areas of inflammation 

in the myocardium. 

2- In nutritional deficiency cause degeneration of the myocardium. 

3-  In poisonings usually produce a visible pallor of the muscle. 

4- In acute cases, there may be petechial or linear hemorrhages in the myocardium. 

5- In enzootic calcinosis and vitamin D toxicity, Calcification may occur in areas of 

myocardial damage. 
 

Differential diagnosis: 

1- Chronic (congestive) heart failure 

2- A cute heart failure. 

3- Peripheral circulatory failure. 

4- Hydro-pericardial. 

  

Treatment: 

    Treat according to the causes of myocarditis. 
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III- Endocarditis 

    It is inflammation of endocardium which may be interfere the ejection of blood from 

the heart by causing insufficiency by stenosis of the valves.  

 

Etiology: 

 In cattle: (Streptococcus spp. Clostridium Chauvoei, Mycoplasma mycoides, 

Corynbacterium pyogenes). 

 In sheep: (Streptococcus spp., Escherichia coli, Actinomycosis pyogenes). 

 In horse: (Actinobacillus equili, Streptococcus spp., Pasteurella, Pseudomonas, 

migration of Strongylus spp. 

 

Pathogenesis:  

     Endocarditis may occur from implantation of bacteria in to endocardium or by bacterial 

embolism of the valve capillaries, endocarditis is predisposed by trauma to the endothelial 

surface damage & lead to edema of the valve. 

 

Complication of Endocarditis: 

1- Fragment of vegetative lesion may be caused embolic endocarditis. 

2- Abscessation in the lung & other organs such as liver, kidney, myocardium, joint. 

3- Healing may lead to scar tissue formation resulting in shrinking, distortion and 

thickening of valve interfere with blood flow lead to cardiac insufficiency and in 

sever cases C.H.F. may be develop. 

4- Peripheral lymphadenitis, embolic pneumonia, arthritis, nephrosis, myocarditis. 

 

Clinical findings: 

1- Positive jaguar pulsation. 

2- Poor exercise tolerance. 

3- Fluctuation fever & ↑ heart rate. 

4- Grunting sound in respiration. 

5- Muscular tremor & recumbency. 

6- Generalized edema. 

7- Pallor of mucus membrane. 

 

Treatment: 

          The treatment is not highly successful.  

1- Give the large dose of Benzyle penicillin 1000 I.U/kg B.w. I.M. for 7-10 doses. 

2- Aminoglycoside (Streptomycine, Gentamycin). 



 

Dr. Omar Althani Albayati                                                                        Medicine / Fifth stage 

9 

 

 

Q1: Right the etiology of the following diseases: 

      1- Acute heart failure      2- Chronic heart failure      3- Myocarditis    4- Pericarditis 

Q2: Explain the important clinical signs of the following cases: 

      1- Acute heart failure         2- Right-side C.H.F          3- pericarditis. 

Q3: Numerate the differential diagnosis of the following diseases: 

      1- Acute heart failure     2- Chronic heart failure      3- Myocarditis     

Q4: How you can treat of the following cases: 

       1- Chronic (Congestive) heart failure      2- Pericarditis 

Q5: Explain the necropsy findings of Myocarditis. 

Q6: Explain the Clinical pathology of  Myocarditis. 

Q7: Right the Complication of Endocarditis. 


