
Divine Intervention Episode 5
Cardio A (Physiology)

Some MS4



1A
Where are cardiac valves heard best? Where are 

heart murmurs heard best (with some explanation 

of why)? A discussion of preload and afterload 

modifying maneuvers. The effect of these 

maneuvers on different murmur intensities (in 3 

domains->stenotic, regurgitant, and special case 

murmurs).



1B
How does the murmur response to an afterload 

increase vary between mitral regurgitation and 

MVP? How does the murmur response to a preload 

increase vary between aortic stenosis and 

hypertrophic cardiomyopathy? Where is the 

murmur of aortic stenosis heard best (vs the 

murmur of hypertrophic cardiomyopathy)?



2
Heart rate changes with hydralazine administration. 

Mechanism. Initial management of a relatively 

stable patient who has a narrow complex regular 

tachyarrhythmia. Mechanism. Peripheral vs Central 

Chemoreceptors. The brain’s response to ICP 

increases.



3
Dobutamine and cardiac output. The effects of 

milrinone on cardiac output, SVR, and pulse 

pressure. Calculating CO (+ Fick’s principle). 

Calculating the mean arterial pressure. The 1 

pediatric cardiac and 1 adult cardiac pathology that 

classically present on exams with pulse pressure 

elevations. 3 common NBME strategies for 

increasing the CO.



4
What does an increase in venous return do to EDV, 

SV, CO, ESV. What is the pathophysiologic 

mechanism behind this? What is the curve that 

describes this relationship? 



The Frank Starling Relationship



5
What is the mechanism behind the peripheral 

edema observed in hydralazine/dihydropyridine 

CCB use? How is this treated? What is the 

pathophysiology behind treatment?



6
What is the pathophysiology behind the peripheral 

edema observed in a 30 yo F with a BMPR2 

mutation?



7
As blood flows through the vascular tree, where do 

we record the biggest resistance/pressure drops? 

Why is the pathophysiology behind this 

observation? Why is this important?



8
What are the vessels with the largest cross sectional 

area in the cardiovascular system? What does an 

increase in CSA do to flow velocity? Why is this 

important for nutrient and gas exchange?



9
What are the vessels with the largest capacitance in 

the cardiovascular system? What is the underlying 

pathophysiology? Why do nitrates work in the 

setting of angina? What happens to the 

diameter/radius of veins in the setting of severe 

blood loss?



10
Why are veins more compliant than arteries? What 

is the formula for compliance?



11
Why is high output heart failure a feature of anemia? Why would 

a patient with a JAK2 mutation have an increased risk of 

thrombotic events (like Budd Chiari syndrome for example)? 

What is true of total peripheral resistance (TPR) in a patient 

with Waldenstrom's Macroglobulinemia? A 24 yo F has 

unrelenting HTN with a flank bruit heard on PE. Diagnosis? 

What is the equation/pathophysiology that explains your 

responses to all these questions???



12
For the last patient in the preceding question, what 

should be true of flow through the renal artery if 

angiography reveals 50% stenosis? As an aside, what 

do we expect with regards to the levels of renin, 

angiotensin 1 and 2, aldosterone, etc? What is the 

analogous disorder in an older M? What is 1 

relatively HY ocular finding in this analogous 

disorder?



13
A patient undergoes a nephrectomy for ADPKD. 

Assuming sensitive measurements after surgery, 

what is true of total peripheral resistance, CO, and 

HR? What is the underlying pathophysiology and 

how does this relate to resistance? This is a HY 

board exam scenario btw.



14
A 66 yo M with a 40 pack year history of smoking 

presents with severe abdominal pain and a BP of 

65/40. A pulsatile mass is palpated on abdominal 

exam. Diagnosis? What is the most commonly 

involved vessel in this process? What is the 

pathophysiology behind this observation?



References
“Frank-Starling Mechanism.” Image for Cardiovascular Physiology Concepts, Richard E Klabunde PhD, 
www.cvphysiology.com/Cardiac%20Function/CF003.


