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I. Introduction  

A. Cardiovascular disease in companion birds is NOT rare 

B. To recognize and treat cardiovascular disease, we need to know 

1. Some fundamental anatomy and physiology 

2. Clinical disease we’re likely to see 

 

II. Anatomy and physiology of the avian cardiovascular system 
A. Position of cardiovascular structures within the coelom 

B. Relevant respiratory anatomy 

1. Primary respiratory disease can affect the heart and great 

vessels 

2. Paired, non-expansible lungs 

3. Cervical air sac(s) 

4. Clavicular air sac 

5. Thoracic air sacs 

C. Cardiac anatomy 

1. Four-chambered 

2. Ventricles 

 

Left ventricle (LV) Right ventricle (RV) 

Cone shaped Crescent shaped 

Thicker walled Thinner walled 

Extends to cardiac apex Wraps around ½ of LV 

Does not extend to cardiac apex 

 

3. Right atrium (RA) 

a. Larger than left 
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b. Receives paired cranial venae cavae & single caudal 

vena cava 

4. Left atrium (LA) receives left and right pulmonary veins 

5. Valves 

a. Right AV valve (muscular) 

b. Aortic valve 

c. Left AV valve  

D. Vascular anatomy 

1. Ascending aorta 

2. Left and right brachiocephalic trunk (BCT) 

3. Cranial and caudal vena cava 

4. Left and right pulmonary artery 

5. Pulmonary veins 

6. Subclavian artery 

7. Axillary artery 

8. Jugular vein 

9. Major branches from the descending aorta 

 

Artery Tissues supplied 

Celiac artery (a.) Liver, spleen, upper GI, pancreas 

Cranial mesenteric a. Pancreas, most of the intestines 

Cranial renal aa. Kidneys, gonads, oviduct 

Testicular or ovarian aa.  

External iliac aa.  Legs, oviduct 

Ischiatic aa.  Legs, kidneys, oviduct 

Middle & caudal renal aa.   

Caudal mesenteric a. Rectum, cloaca 

Internal iliac aa.  Pelvic walls, oviduct  

 

E. Cardiovascular control systems and hemodynamics 

1. Arterial blood pressure (BP) is a function of 

2. Cardiac output (CO)  
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3. Arterial impedance (afterload) 

4. CO = heart rate X stroke volume 

5. Stroke volume (SV) is determined by 

a. Myocardial cell contractility (increases SV) 

b. Preload 

i. end-diastolic volume → stretch force of the full 

ventricle)  

ii. Increases SV 

6. Afterload decreases SV 

7. Review of hemodynamics  

 

 

 

 

III. Cardiovascular disease states 

A. Atherosclerosis 
1. Pathophysiology and lesion characterization 

a. An underlying factor in most non-infectious 

cardiovascular diseases in pet birds  

b. The most common postmortem cardiovascular lesion in 

companion parrots 



 4 

c. Chronic inflammatory and degenerative disease of the 

arterial wall 

d. Plaques form within the lining and wall of the artery 

e. Plaques form and vessel lumen narrows 

i. Stenosis 
ii. Ischemia 

iii. Thrombosis 

iv. Hemorrhage 

v. Aneurysm 

f. Lesions vary from mild to severe 

g. Advanced lesions become calcified 

h. Lesions can be located in major and peripheral aa 

i. Ascending aorta 

ii. BCT 

iii. Pulmonary aa 

iv. Descending aorta and its branches 

v. Coronary aa 

vi. Carotid aa 

2. Clinical manifestations and sequelae 

a. In parrots, clinical disease is usually related to flow-

limiting stenosis and its sequelae (NOT 

thromboembolism, acute obstruction) 

b. Arrhythmia 

i. Purkinje fibers follow the tracts of the coronary aa 

through the myocardium 

ii. Coronary atherosclerosis leading to damage of 

these regions of the myocardium can produce 

arrhythmias 

3. Prevalence and risk factors 

 

B. Congestive heart failure 
1. Pathophysiology 

a. Low-output failure:  CO inadequate to maintain arterial 

BP 

b. Congestive heart failure (CHF):  heart unable to 

adequately empty venous reservoirs 

c. Causes of heart failure 
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i. Myocardial failure 

a. Primary disease of the myocardium 

a. DCM 

b. Infectious myocarditis 

c. Metabolic, nutritional disease 

d. Neoplasia 

e. Toxic, traumatic exposure 

b. Secondary disease of the myocardium 

a. Secondary hypertrophic 

cardiomyopathy  

b. Coronary atherosclerosis 

i. Ischemic injury 

ii. Acute myocardial infarction 

rare 

ii. Pressure overload 

a. Afterload is a combination of… 

a. Peripheral resistance 

b. Impedance of the proximal aorta 

c. Compliance of elastic arteries 

b. Role of atherosclerosis in CHF 

a. Increased afterload 

i. Arterial stenosis 

ii. Reduced compliance 

iii. Increased cardiac workload 

iv. Increased myocardial O2 

demand 

b. Hypertrophic cardiomyopathy 

c. Coronary atherosclerosis 

c. Increased afterload 

a. Atherosclerosis 

b. Hepatic disease 

c. Systemic hypertension 

d. Pulmonary hypertension  

e. External compression of great vessels 

and heart base 

f. Congenital or acquired valvular 

stenosis 
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g. Vascular anomalies 

d. Result:  concentric ventricular hypertrophy 

iii. Volume overload 

a. Valvular insufficiency 

a. Endocardiosis 

b. Vegetative endocarditis 

c. Right AV valve hypertrophy, right 

ventricular dilatation 

i. Thickened right AV flap does 

not seal properly 

ii. RV dilation pulls the right AV 

flap away from the 

interventricular septum 

d. Ruptured chordae tendinae 

e. Congenital defect 

b. Congenital septal defects 

a. VSD 

b. ADD 

c. Vascular malformations 

d. Result:  Eccentric ventricular hypertrophy 

iv. Arrhythmias 

a. Ranges from clinically insignificant to life-

threatening or terminal  

b. Primary or secondary 

a. Toxicoses 

b. Nutritional deficiencies 

c. Electrolyte derangements 

d. Chamber dilatation 

e. Myocarditis or any cardiomyopathy 

c. Physiologic 

a. Related to increased vagal tone 

b. Respiratory sinus arrhythmia 

c. Wandering pacemaker 

d. Occasional sinus arrest and SA block 

d. Can occur in apparently healthy birds 

a. Supraventricular and ventricular 

premature complexes 
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b. First and second degree AV block 

(Mobitz type 1) 

v. Diastolic failure 

a. Diastolic dysfunction 

a. Impaired ventricular filling → 

b. Decreased SV and CO 

b. Reduced ventricular compliance 

a. Stiffened myocardium 

b. Infiltrates, hypertrophy, fibrosis, 

ischemia 

c. Abnormal myocardial relaxation 

a. Hypertrophy 

b. Ischemia 

d. Obstruction of… 

a. Veins 

b. Atria 

c. AV orifices 

e. Cardiac tamponade or constrictive 

pericardial disease 

2. Clinical manifestations 

a. Clinical signs related to low CO 

i. Lethargy, depression 

ii. Weakness 

b. Clinical signs related to congestion 

i. Ascites 

ii. Pulmonary edema 

iii. Pericardial effusion 

iv. Peripheral edema 

c. Clinical signs of heart failure primarily result from 

chronic activation of compensatory mechanisms 

i. CNS + renal + endocrine systems = 

neuroendocrine activation 

a. Sympathetic tone 

b. Renin-angiotensin-aldosterone system 

(RAAS) 

c. Arginine vasotocin (AVT) = avian 

antidiuretic hormone (ADH) 
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ii. Restore and maintain BP 

iii. Short-term effects beneficial 

iv. Long-term effects deleterious → progressive, 

vicious cycle 

 

 
 

Left-sided Right sided 

Congestion in the pulmonary 

circulation 

Congestion in systemic 

circulation  

Pulmonary edema Ascites, pericardial effusion, 

organ congestion, peripheral 

venous distension, peripheral 

edema 

Tachypnea, dyspnea 

Exercise intolerance 

Coelomic distension 

Tachypnea, dyspnea 

Exercise intolerance 

 

d. Birds are more prone to pulmonary hypertension and 

right-sided CHF compared to mammals 
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i. Unique morphology of right AV valve 

ii. Nucleated red blood cells – less deformable 

iii. Rigid, non-distensible lungs – blood capillaries 

cannot expand as well with increases in blood flow  

e. Right-sided CHF more common than left-sided 

 

C. Pericardial disease and effusion 
1. Pathophysiology 

a. Cardiac tamponade – compression of the heart by a 

restrictive pericardium (fibrotic or adhered pericardium) 

or accumulated contents 

b. Diastolic dysfunction 

i. Impaired ventricular filling → decreased SV and 

CO 

c. Systolic dysfunction - reduced preload of under-filled 

ventricle 

d. Result:   

i. Heart failure  

ii. Right-sided occurs first because its pressure is 

more easily overcome 

2. Clinical manifestations 

a. With pericardial effusion and cardiac tamponade, right-

sided CHF occurs first because right ventricular pressure 

is more easily overcome 

b. Clinical manifestations depend on rate of fluid 

accumulation 

i. Pericardium is relatively non-compliant 

ii. Acute accumulation of even small volumes can 

rapidly cause a crisis 

a. Sudden death 

b. Collapse, profound weakness, severe 

dyspnea 

iii. Chronic, slow accumulation allows time for 

pericardial expansion and compensatory 

mechanisms 

a. Asymptomatic until a critical point is 

reached 
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b. Clinical signs consistent with those of right-

sided CHF 

 

 

IV. Diagnosis of cardiovascular disease 
A. History 

1. Predisposition to CV disease?  

2. Consider species, age, gender, lifestyle, diet  

B. Common presenting complaints 

1. Lethargy, depression 

2. Weakness, falling 

3. Respiratory distress, exercise intolerance  

C. Clinical signs 

1. Disease is often subclinical for many years 

2. Clinical signs can have subtle, insidious onset 

3. Disease may manifest following stressor(s) 

4. First sign may be sudden death 

5. Atherosclerosis 

6. Clinical signs are usually due to reduce blood flow 

a. Vary depending on vessel(s) affected, lesion severity, 

concurrent diseases, like CHF 

b. May present with… 

i. Falling / collapse (ataxia, difficulty perching) 

ii. Paresis of one or both pelvic limbs 

iii. Rigidity of one or more limbs, clenched toes 

iv. +/- altered mentation 

v. Seizures 

vi. Blindness / anisocoria 

vii. Vestibular signs 

viii. Intermittent claudication = exercise-induced, 

intermittent weakness & pain of pelvic limbs 

ix. Regurgitation / aspiration 

x. Typically acute onset 

7. Features of CHF 

a. Distended veins 

b. Peripheral edema 

i. Periorbital, hocks, ventrum 
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ii. Delayed absorption of SC fluids (>48h) 

D. Physical examination (PE) in a manner consistent with patient status 

1. Hands-off evaluation 

2. Prepare for hands-on exam (preoxygenation?) 

3. Hands-on exam 

a. May need to stage it, with supportive steps in between 

b. Minimize restraint, keep upright 

4. Auscultation tips 

5. Potential PE findings 

a. Altered mentation 

b. Weight loss, cachexia 

c. Tachypnea /dyspnea 

d. Harsh lung sounds 

e. Pallor or cyanosis 

f. Tachycardia 

g. Arrhythmia 

h. Murmur 

i. Poor pulse quality, pulse deficits, cold extremities 

j. Coelomic distention, ascites 

k. Peripheral venous distention, edema 

E. Prioritize diagnostic maneuvers 

F. Clinical pathology 

1. There are no biochemical or hematologic findings specific to 

cardiovascular disease 

2. Changes related to underlying, primary disease process, 

secondary effects on other organ systems, or concurrent and 

unrelated disease 

3. What about a plasma lipid profile?  

a. These values cannot be relied upon for individual risk 

assessment 

b. Hypercholesterolemia  atherosclerosis 

i. Birds with normal values may have atherosclerosis 

ii. Birds with hypercholesterolemia may not have 

atherosclerosis 

G. Electrocardiography (ECG)  

1. Important step if arrhythmia is present 

2. Can suggest certain cardiac abnormalities 
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3. Should be used in conjunction with diagnostic imaging 

4. Need high paper speeds (100-200 mm/s) 

5. Sensitivity & specificity for identifying pathology low 

6. Reference ranges for relatively few species 

7. Take care not to overinterpret small changes 

8. Electrodes 

a. Needle electrodes or flat clips with gel 

b. One electrode on each propatagium (RA and LA) 

c. One electrode on left inguinal skin web (LL) 

H. Blood pressure (BP) 

1. Higher in birds than most other vertebrates 

2. Direct method is the gold standard 

a. Difficult 

b. Relatively impractical  

3. Indirect method used commonly in avian patients 

a. NOT accurate in psittacine birds, perhaps more so in 

larger birds 

b. May have value for following trends 

c. Marked elevations (>200 mm Hg) that are consistent and 

repeatable suggestive of hypertension 

d. Oscillometric method 

I. Radiographic imaging  

1. Survey radiographs 

2. Contrast fluoroscopy and films 

3. Used to evaluate 

a. Cardiac silhouette 

i. Size 

a. Measuring the cardiac silhouette 

a. Measure its width at its widest point 

on the VD view (1 to 1) 

b. Divide by thoracic width at the same 

level (2 to 2) 

i. Reference range: 51-61% 

c. Divide by sternal length (3) 

i. Reference range: 35-41% 

b. Enlarged cardiac silhouette 

a. Possible interpretations 
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i. Cardiomegaly 

i. Myocardial hypertrophy 

or inflammation 

ii. Chamber or aneurismal 

dilatation 

iii. Heart-based mass 

ii. Pericardial effusion 

i. Rounded 

ii. Globoid 

iii. Thickening of the pericardium 

b. Echocardiography needed to make the 

distinction 

ii. Contour 

iii. Clavicular air sac 

a. Appears as radiolucent zone surrounding the 

heart and great vessels 

b. Provides contrast to allow visibility 

c. Intervenes between heart and sternum 

b. Great vessels 

i. Radiographs generally insensitive for vascular 

disease 

ii. Increased radiodensity & tortuosity suggestive of 

atherosclerosis 

a. Focal or linear mineralization highly 

suggestive of advanced, calcific lesions 

iii. Lesions involving the BCT, aorta, and its branches 

usually most visible 

iv. Limited to identifying advanced cardiovascular 

disease 

v. Contour 

vi. Radiodensity 

vii. With high resolution digital images & larger 

birds: 

a. Common carotid arteries (VD) 

b. Axillary arteries (VD) 

c. Celiac & cranial mesenteric arteries (lateral) 

c. Enlarge hepatic silhouette  
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i. Can be caused by… 

a. Hepatomegaly 

b. Perihepatic effusion (ascites in the HPCs) 

c. Spreading of liver lobes by enlarged heart or 

pericardial effusion 

d. Gastrointestinal dilatation 

e. Reproductive tract enlargement 

f. Splenomegaly 

g. Mid-coelomic mass 

ii. Additional imaging needed to make these 

distinctions 

d. Position of GI structures 

e. Pulmonary parenchyma 

i. Increased radiodensity of pulmonary parenchyma 

ii. Possible interpretations: 

a. Pulmonary edema 

b. Inflammatory or neoplastic pulmonary 

infiltration 

c. Fibrosis 

d. Superimposition of brachial soft tissue 

associated with incomplete extension of the 

thoracic limbs 

f. Other abnormalities 

i. Loss of coelomic detail due to ascites 

a. Ultrasound is needed to confirm the 

radiographic impression 

ii. Air sac compression 

a. Ascites +/- organomegaly 

b. Ultrasound needed to make these 

distinctions 

iii. Loss of clavicular air sac space at the heart base 

a. Occurs with heart base masses or exudate 

within the clavicular air sac 

J. Ultrasonography 

1. Echocardiogram 

a. Absolutely essential for accurate diagnosis of 

cardiovascular disease 
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b. Allows… 

i. Identification of pericardial effusion and ascites 

ii. Characterization of cardiac abnormalities 

iii. Assessment of hepatic parenchymal changes 

accompanying heart disease 

c. Can rapidly gather initial information in compromised 

patients 

i. Sometimes prioritized over radiographs to make a 

rapid assessment with less stress to the patient 

d. Handling & restraint 

i. Can be performed awake if the patient is tolerant 

and stable 

ii. Ideally performed with conscious sedation 

iii. General anesthesia required only rarely 

e. Patient positioning  

i. Patients are typically positioned in dorsal 

recumbency 

ii. Can be held upright or in a standing position to 

reduce respiratory compromise   

f. Ventromedian approach 

i. The liver serves as an acoustic window 

ii. The heart can be visualized in two longitudinal 

views 

a. Horizontal view (4-chamber view) 

a. Index mark directed to bird’s right 

b. Most commonly used 

c. Visible structures 

i. Chambers 

i. LV, RV 

ii. Interventricular septum  

iii. LA, RA 

ii. Aortic root  

iii. Valves 

i. Left and right AV   

ii. Aortic 

d. Hepatic parenchyma should be… 

i. Homogeneous 
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ii. Moderate echogenicity 

iii. Fine, granular texture 

e. Hepatic vessels appear as anechoic 

channels 

b. Vertical 

a. Flip probe 90° 

b. Index mark directed ventrally 

c. Subjective assessments 

a. Chamber size 

i. Normally the RV is 

approximately 1/3 the width of 

the LV 

ii. The RA is often difficult to 

discern unless dilated 

b. Ventricular wall thickness 

c. Ventricular contractility 

d. Diastolic function 

e. Valvular morphology & function 

f. Hepatic parenchyma 

g. If disease is advanced, an adequate 

assessment can often be made 

subjectively 

d. Pathology 

a. Chamber dilatation 

i. LV  

ii. RV  

iii. RA  

iv. LA  

b. Subjectively reduced contractility  

c. Myocardial hypertrophy 

i. Eccentric 

ii. Concentric, including right AV 

flap 

d. Valvular disease 

i. Insufficiency  

ii. Vegetations 

e. Pericardial effusion     
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f. Ascites 

g. Hepatic parenchymal changes and 

venous congestion                              

h. Advanced atherosclerosis of the aorta 

i. Cardiac or heart base masses 

j. Some septal defects and aneurysms 

2. Assessment of other coelomic structures 

K. Other diagnostic modalities 

1. Angiography 

2. Advanced imaging (CT/MRI) 

3. Advantages 

a. Individual structures can be visualized in 3 dimensions 

b. Superimposition is not a problem 

c. Greater detail and visualization of small lesions (HD CT) 

i. Small pin-point vascular calcifications 

d. Can identify arterial luminal stenosis, non-calcified 

plaques, and cardiac chamber dilatation (CTA) 

e. More sensitive for vascular lesions and cardiac 

abnormalities than traditional radiography 

f. Allows diagnosis of earlier-stage, pre-clinical disease 

 

V. Treatment approaches to cardiovascular disease  
A. Challenging in the avian patient 

1. Largely empirical and extrapolated from small animal and 

human cardiovascular medicine 

a. Less is known about the pathophysiology of 

cardiovascular disease conditions 

b. Pharmacologic knowledge limited in these species 

c. No clinical trials 

2. Body of literature is small but growing 

B. Prognosis: in most cases – guarded to poor long-term 

1. Often, it’s management, not cure 

2. Dependent on timely diagnosis – which is tough 

C. We must strive to maintain quality of life & extend survival time 

D. Treatment approaches to CHF 

1. Identify & address underlying primary disease if possible 

a. Infectious etiologies (bacterial or fungal) 
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b. Some toxic insults may have better prognosis 

2. General support  

a. Minimal stress/handling 

b. Supplemental O2 

3. Coelomocentesis /pericardiocentesis if severe respiratory 

compromise 

a. Used as a short-term stabilization strategy, not a long-

term management strategy 

b. If there is a large volume of fluid and a clear path for a 

needle, you CAN tap the fluid  

c. Ultrasound guidance is ideal, but not always required 

d. Small fluid volumes will usually resolve with medical 

management alone without the need for physical fluid 

removal 

4. Fluid therapy is very tricky (see below) 

5. Mainstays of CHF management in small animal medicine can 

be extrapolated to birds 

6. Initial goal 

a. Stabilize birds with acute or decompensated failure 

b. Then design longer-term management strategy  

 

E. Diuretics 

1. Furosemide 

a. Potent loop diuretic 

i. Immediate treatment priority: address 

hypervolemia, edema, effusions 

ii. Efficacious & rapid onset in birds (even with only 

10-30% looped nephrons!) 

iii. Oral bioavailability unknown 

a. 60-75% in humans: 60-75%  

b. Likely LOWER in birds 

iv. Large reported dose range & frequency 

b. Dose and frequency adjusted based on clinical response 

or tolerance 

i. Normalization of respiratory rate/effort 

ii. Maintenance of acceptable hydration 
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iii. Level of response is of diagnostic and prognostic 

value 

c. In most cases, initial parenteral treatment greatly 

increases chances for success 

d. Severe, decompensated disease: 1-5 mg/kg IM q 2 h 

initially…then shift to 6-12 h intervals 

i. If disease less severe/advanced, lower initial 

frequency may be adequate (1-5 mg/kg IM q 12 h) 

to stabilize the patient 

e. Shift to oral administration if patient stabilizes 

i.  2 X parenteral dose q 8-12 h (1-70 mg/kg PO q 6-

12h) 

f. Goal is lowest dose to control congestive signs 

g. Option to combine with spironolactone (aldosterone 

antagonist) 

 

2. Spironolactone 

a. Aldosterone antagonist 

b. Potassium-sparing diuretic 

i. Concurrent use with furosemide synergistic  

ii. Offsets potassium loss 

c. In humans, thought to prevent or decrease myocardial 

fibrosis 

d. 1-13 mg/kg PO q 8-12 h 

e. Diuretics should not be used alone long-term (further 

activate RAAS) 

 

F. Angiotensin-converting enzyme inhibitors (ACEI) 

1. Blunts RAAS effects 

a. Decreases circulating blood volume 

b. Decreases sympathetic activity 

2. Promotes vasodilation by blocking formation of angiotensin II 

a. Decreases total peripheral resistance  & pulmonary 

vascular resistance (afterload) 

3. Increases CO 

4. Inhibits cardiac & vascular remodeling (humans & dogs) 

5. Enalapril 
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a. Used more commonly in birds than benazepril 

b. Has been used alone or with diuretics 

c. In some cases of cardiac disease where edema/effusion is 

mild, enalapril may be adequately effective without 

concurrent use of a diuretic  

d. Pharmacokinetic data (Amazon parrots, pigeons): at least 

1.25 m/kg PO q 8-12 h 

e. In most cases of CHF: 4 – 7 mg/kg PO q 12 h 

f. Potential adverse effects: hypotension, renal dysfunction, 

hyperkalemia 

 

G. Positive inotropes  

1. Enhance myocardial contractility 

2. Appropriate for heart failure caused by systolic dysfunction 

3. Contraindications 

a. Hypertrophic cardiomyopathy (where diastolic dysfunction 

is the main issue) 

b. Outflow obstruction (e.g. aortic stenosis) 

4. If there is severe systolic dysfunction, use of a positive inotrope 

is appropriate at least short-term to stabilize the patient, if not 

also long term to manage CHF 

 

H. Pimobendane 

1. Ca sensitizer & phosphodiesterase inhibitor 

2. Inodilator and positive lusitrope 

3. Increases myocardial contractility w/o increased myocardial O2 

consumption 

a. Systemic & pulmonary arterial & venous dilation (reduce both 

preload and afterload) 

b. Pharmacodynamics in birds not established 

c. Pharmacokinetic data (Amazon parrots) indicates 10 mg/kg 

PO to reach canine therapeutic drug concentration (~8 ng/mL) 

d. 6-20 mg/kg PO q 8-12h 

 

I. Sildenafil 

1. Vasodilatory used to treat pulmonary hypertension 

2. Potential applications 
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a. Suspected pulmonary artery disease (including advanced 

atherosclerosis) 

b. Right-sided CHF cases where pulmonary disease or 

pulmonary hypertension are probable contributing factor(s) 

(cor pulmonale) 

3. 1-11 mg/kg PO q 8-12 h 

 

J. Fluid therapy 

1. CHF patients may be dehydrated and azotemic 

a. Dehydration and azotemia may resolve over a few days 

without parenteral fluid therapy once appetite and water 

intake improve 

2. Generally, parenteral fluids are contraindicated – the first goal 

is reducing fluid overload 

a. Subcutaneous fluid administration may fail 

b. Can try small volumes SC fluids if azotemia 

severe/persistent 

3. If hemodynamic stability cannot be achieved without severe 

renal compromise = BAD PROGNOSIS 

 

K. Coelomocentesis/pericardiocentesis if severe respiratory compromise 

due to large fluid volumes 

 

L. Treatment of atherosclerotic disease 

1. Muscle tone of the smallest arteries & arterioles has the 

greatest influence on vascular resistance 

2. Peripheral vasodilation can be a powerful part of treatment: 

a. Promote peripheral perfusion 

b. Reduce vascular resistance (afterload) 

3. Isoxsuprine 

a. Affects vascular smooth muscle relaxation via -

adrenergic receptor blockade 

a. Historically used to increase peripheral blood flow in 

horses & raptors 

b. Apparent symptomatic benefit in many cases with signs 

of hypoperfusion and stroke 



 22 

c. 10-15 mg/kg PO q 12h 

4. To a much lesser degree, is a β-adrenergic receptor agonist 

a. May have some vasodilatory (via β-2 adrenoreceptors), 

positive chronotropic, and positive inotropic effects (via 

β-1 adrenoreceptors)  

5. Combination with enalapril may be synergistic 

 

M. Benefits of enalapril  

1. Blunts RAAS effects 

a.  sympathetic activity 

2. Promotes vasodilation by blocking formation of angiotensin II  

a.  total peripheral resistance  & pulmonary vascular 

resistance (afterload) 

3. Inhibits cardiac & vascular remodeling (humans,  dogs) 

4. Increases CO 

5. Combination with isoxsuprine and/or sildenafil may be 

synergistic 

6. 1.25-11 mg/kg PO q 8-12 h 

 

N. Pentoxifylline 

1. Improves microcirculatory blood flow 

a. Has been suggested as an adjunct therapy for frostbite in birds 

2. In mammals 

a. Promotes passage of erythrocytes through damaged vessels by 

increasing erythrocyte flexibility 

b. Reduces blood viscosity  

3. Possible application in cases of atherosclerosis and polycythemia 

4. 15-25 mg/kg PO q 8-12 h 

 

 

O. Statins 

1. Lipid-lowering drugs, like atorvastatin and rosuvastatin are used 

extensively in humans 

2. Value in psittacine birds doubtful 

a. Target levels for total cholesterol & LDL unknown 
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b. Study with rosuvastatin in Amazon parrots – undetectable 

plasma levels even at 100 times the human dose 

c. Oral administration of atorvastatin had no effect on plasma 

lipid and biochemistry profiles in hypercholesterolemic 

Amazon parrots and plasma concentrations of the drug were 

highly variable among study subjects  

 

P. Supportive care and husbandry  

1. Patients may be debilitated or have neurologic deficits 

a. Reduced ability to eat, drink, maneuver 

b. Paresis, ataxia, seizures 

c. Trauma from falls 

2. Oxygen supplementation 

3. Nutritional support (gavage feeding) 

4. Fluid support (with caution)  

5. Analgesia as needed 

6. Anticonvulsant therapy 

a. Immediate: diazepam 0.5 -2 mg/kg IM or midazolam 1-2 

mg/kg IM 

b. Levetiracetam 100-150 mg/kg PO q 8-12h 

c. Zonisamide 20 mg/kg PO q 8-12h 

d. Gabapentin 15 mg/kg PO q 8-12h 

 

Q. Treatment approaches for pericardial effusion  

1. Goals 

a. Removal of fluid 

b. Identifying and addressing underlying cause 

2. Pericardiocentesis if needed to stabilize the patient 

a. Ultrasound-guided 

b. Endoscopy 

3. Medical management 

a. Diuretic therapy +/- ACEI if small volume & related to CHF 

b. Diuretics CI for cardiac tamponade 
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