Kittleson Chapter 13: Septal Defects
Atrial Septal Defects
- Common in humans, rare in small animals
- Patent foramen ovale occurs when the septum primum and septum secundum fail to fuse and close foramen ovale after birth
- Small ASDs do not result in significant clinical abnormalities and are hemodynamically silent
- Moderate to large ASDs result in left-to-right shunting
- The amount of shunting that occurs is related to:
	The size of the defect
	The relative compliances of the across the two atria, which is always small
- The right ventricle is approximately 2-3 times as compliant as the left ventricle
	If there is no interatrial septum, can fill 2 to 3 times the LV quantity
	In humans with large ASD, pulmonary blood flow can exceed 3x systemic blood flow

Clinical findings
- Soft, left basilar systolic heart murmur and a split second heart sound
	Murmur due to increased blood flow across pulmonic valve
- Right ventricular volume overload
	- RV enlargement (eccentric hypertrophy) reflects the amount of blood being shunted
- Syncope

Diagnosis:
- Echcocardiogram

Treatment:
- None if small defect
- Medical therapy for heart failure
- High risk with surgery: only with large ASD with severe hemodynamic compromise where risk of lesion outweighs risk of surgery

Ventricular Septal Defects
- Orifice in the interventricular septum that allows blood to flow from one ventricle to the other
- Most common congenital cardiac abnormality identified in children
- Low prevalence in dogs and cats
- Etiology of VSD usually unknown: one family of English Springer Spaniels reported were seems to be inherited (most common breed for VSD)

Pathophysiology:
- Blood flows from the LV to the RV in systole and diastole
- The size of the defect and aortic impedance are the only variables that determine relative flow between the systemic and pulmonary circulations
- Large VSDs provide no resistance to systolic flow
	PVR is normally 1/5 that or SVR
	With VSD, PVR increased to 5 times normal and left and right systolic pressures equalize
Pulmonary hypertension is always present with large VSD
- Flow during diastole causes RV pressure overload and RV eccentric hypertrophy with decreased RV compliance
- Increased preload causes LV volume overload and LV eccentric hypertrophy
- VSD located below aortic valve, can cause aortic regurgitation

Clinical findings: 
- Loud systolic heart murmur

Diagnosis: 
- Echocardiogram: color flow Doppler
- Right and left sided cavity enlargement, hypertrophy of both ventricles
- Radiographic evidence of right or left sided CHF

Treatment: 
- Most animals die within first weeks of life from left sided CHF
- No treatment for small VSDs
- Therapy aimed at reducing shunt flow
	Arteriolar dilator: hydralazine
	Surgically: create pulmonic stenosis via pulmonary artery banding, closure of VSD
	No sutures in caudal aspect of defect: AV conduction system, can lead to complete AV block

Right-to-left shunting VSD
- Called Eisenmenger’s Complex: “ The combination of a ventricular septal defect with pulmonary vascular disease leading to right-to-left shunting and cyanosis.”
- Rare in dogs and cats
- Case report in 3 dogs.  All presented with cyanosis and polycythemia (PCV 55 to 65%), exercise intolerance, dyspnea, seizure activity.
- Poor prognosis.  Don’t surgically correct.

1.  All of the following are associated with ASD except: 
	a. Right ventricular eccentric hypertrophy
	b. Soft, left basilar systolic murmur
	c. Mild pulmonary hypertension
	d. Decreased pulmonary blood flow

2. In a dog with a left-to-right shunting ASD, right atrial pressures are expected to be:
	a. increased
	b. decreased
	c. normal
3. List 5 echocardiographic abnormalities seen with VSD 
	a. Increased right ventricular wall thickness
	b. Increased left ventricular wall thickness
	c. Interventricular wall defect
	d. enlarged left ventricular end-diastolic size
	e. enlarged left atrial cavity size
	f. enlarged right ventricular end-diastolic size
	g. enlarged right atrial cavity size
	h. pulmonary hypertension
	i. aortic regurgitation

4. List 3 radiographic abnormalities seen with VSD
	a. pulmonary edema
	b. enlarged cardiac sillouette
	c. enlarged pulmonary arteries and veins
	

