Chapter 23 Pulmonary Hypertension:

1.  What are the normal pressures in the pulmonary artery in the dog?
	Systolic: 25mmHg
	Diastolic: 8mmHg
	Mean: 12-15mmHg

2. Pulmonary vascular resistance raises pulmonary artery pressure on account of which equation?
	CO=P/R

3.  Explain why the most common cause of pulmonary hypertension in dogs is alveolar hypoxia.
	Pulmonary vasoconstriction occurs with alveolar hypoxia in an attempt 
to reduce V/Q mismatch

4.  Chronic vasoconstriction can provoke vascular remodeling.  Endothelial cells normally modulate vascular smooth muscle activity through production of vasodilator and vasoconstrictor substances.  For each of the following please indicate which substances are vasodilatory and which are vasoconstrictive.
	Nitric oxide:  vasodilatory
	Thromboxane A2:  vasoconstrictive
	Endothelin:  vasoconstrictive
	Serotonin:  vasoconstrictive
	Prostacyclin:  vasodilatory

5.  Please list four mechanisms for the development of pulmonary hypertension (multiple answers are possible!)
	a) Hypoxic vasoconstriction
b) Vascular obstructive disease (i.e. heartworm, in situ pulmonary thrombosis, PTE)
c) Pulmonary overcirculation
d) Structural changes to the muscularity of resistance arterioles
e) Reactive polycythemia changing blood viscosity

6.  Which of the following are considered historical or physical exam findings consistent with pulmonary hypertension?
	a) Exercise intolerance
	b) Split S2
	c) Right sided murmur
	d) Ascites
	e) Pulmonary crackles
	f) All of the above

7.  You measure a tricuspid regurgitant jet max velocity of 3.9m/sec.  What is your pulmonary arterial systolic pressure based on this measurement (assuming appropriate approximation from right ventricular systolic pressure)?  What is the severity of pulmonary hypertension based on this value?
	60mmHg
	Moderate pulmonary hypertension 

8.  List five potential treatments for pulmonary hypertension.  Explain the mechanism of action for each treatment.
a) Sildenafil- phosphodiesterase 5 inhibitor (relaxation via inhibition of phosphodiesterase 5 on cGMP in the smooth muscle of blood vessels)
	b) Supplemental oxygen- vasodilation of constricted vessels, reduced 
acidosis and ischemia and improved right heart function
	c) Pimobendan- positive inotrope/phosphodiesterase 3 inhibitor
	d) Methylxanthines- mild positive inotropic effects, vasodilation via 
phosphodiesterase inhibition, enhanced right heart function, reduces resp muscle fatigue, improves diaphragmatic contractility, bronchodilation and improved intrathoracic pressure gradients
	e) Beta agonist bronchodilators- improve pulmonary hemodynamics
	f) Oral calcium channel blockers
	g) Prostacyclin analogs- administered to antagonize increased 
production of vasoconstrictors (TXA2) and relative deficiency of prostacyclin
h) Endothelin-receptor antagonists (to decrease vasoconstriction)
i) Pentoxifylline- xanthine-derivative PDE inhibitor with bronchodilatory effects, vasodilatory, increase RBC flexibility and reduces viscosity

9.  How might oral calcium channel blockers worsen right-to-left shunting?
	By causing systemic hypotension

10.  What is the median survival time after diagnosis of severe pulmonary hypertension in dogs?
	a) 3-4 days
	b) 3-4 weeks
	c) 3-4 months
	d) 3-4 years

Systemic Hypertension:

1.  Which group of dog breeds has higher blood pressures normally than other large breed dogs?
	Sighthounds

2.  Systemic hypertension can occur secondary to? (indicate true/false)
	a) Increased peripheral vascular resistance- True
	b) Increased heart rate- True
	c) Increased stroke volume- True
	d) Decreased afterload- False
	d) Increased blood volume- True

3.  How does chronic kidney disease result in hypertension?
a) Decreased GFR and reduced sodium excretion increase blood volume
	b) Poor renal blood flow/localized renal ischemia activate RAAS
	c) Production of vasodilator substances decreases
	d) Enhanced angiotensinogen production
	e) A and B
	f) A, B and C
	g) All of the above

4.  List four echocardiographic signs of systemic hypertension.
	a) LV free wall hypertrophy
	b) Septal hypertrophy
	c) Dilation of proximal aorta
	d) Trivial/mild aortic insufficiency
	e) High mitral regurgitant jet velocity

5.  In which animals are direct blood pressure measurement more accurate than indirect blood pressure measurement?
	a) Normotensive animals
	b) Hypotensive animals
	c) Hypertensive animals

6.  Your student uses a size four cuff on a Great Dane.  What is this going to do to your blood pressure reading?
	a) Inappropriately high

7.  Why may it be advantageous to start an ACEi before starting amlodipine in a hypertensive animal?
Because amlodipine causes primary dilation of the afferent arterioles.  This can result in worsening of glomerular hypertension
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