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Disclosure

❖ I have no financial ties to any pharmaceutical entity, or 
receive any extra compensation from a regulatory body. 



Objectives

❖ introduction to the anatomy and physiology of the 
cardiovascular system

❖ discussion of common cardiovascular diseases

❖ cardiovascular risk calculator

❖ to stay awake



Cardiovascular System

❖ transports fluids throughout the body

❖ heart and blood vessels

❖ carries nutrients, oxygen, and waste products to and 
from cells

❖ 3 types: arteries, veins, and capillaries



Components of vasculature
❖ Arteries

❖ extensive elastic tissue and smooth muscle

❖ under high pressure

❖ Arterioles

❖ site of highest resistance

❖ extensively innervated by autonomic nervous system

❖ Capillaries

❖ largest total cross-sectional and surface area

❖ thin-walled

❖ Venules

❖ Veins

❖ low pressure and high capacity





Poiseuille’s Law

❖ if blood vessel radius decreases 
a factor of 2, then resistance 
increases by a factor of 16!







Case #1

❖ A 47 year old man presents to your office for a follow up 
visit.  He was seen 3 weeks ago for an upper respiratory 
infection and noted incidentally to have a blood 
pressure of 164/98 mm Hg.  He feels fine, has no 
complaints.  He does not smoke cigarettes, he does not 
exercise regularly.  He has a sedentary job.  His father 
died of a stroke at the age of 68.  In the office today, his 
blood pressure is 156/96.  



Hypertension

❖ normal blood pressure is 
120/80 mm Hg

❖ 1/3 of heart attacks, 1/2 of 
heart failure, and 1/4 
premature death

❖ the higher the BP, the higher 
the risk

❖ assess overall CV risks
❖ any end-organ damage



Management

❖ Nonpharmacological:

❖ lose weight, increase 
physical activity, reduce 
alcohol consumption, quit 
smoking

❖ DASH diet



Management
❖ Pharmacological:

❖ Thiazide diuretics, ACE 
inhibitors, ARBs, Ca-
channel blockers, Beta-
blockers, Aldosterone 
antagonist

❖ Goals: decrease blood 
volume, decrease resistance 
in vessels, decrease cardiac 
output







Case #2

❖ A 56 year old man comes in for a routine health 
maintenance visit.  He has no complaints.  He has 
hypertension for which he takes a thiazide diuretic.  His 
mother died of a heart attack at age of 60 years.  His 
blood pressure is 130/80 mm Hg and pulse rate is 75 
bpm.  Fasting lipid panel reveals total cholesterol of 8, 
low-density lipoprotein (LDL) of 6, and high-density 
lipoprotein (HDL) of 0.8.  



Hyperlipidemia
❖ LDL = “bad cholesterol”
❖ HDL = “good cholesterol”



Management

❖ Prevention!
❖ Statins, Bile acid sequestrants, 

Nicotinic acids, Fibric acids, 
cholesterol absorption blocker

❖ Risk management…



Cardiovascular risk assessment
❖ Calculates risk of cardiovascular event in 10 years (ACC/AHA, 2013)

❖ Race

❖ Sex 

❖ Age

❖ Cholesterol levels

❖ Hypertension; on medications?

❖ Diabetes?

❖ Smoker?



Cardiovascular risk assessment
❖ helps predict the 10-year risk of the following CVD 

events:

❖ First occurrence of nonfatal myocardial infarction

❖ CHD death

❖ Fatal or nonfatal stroke

❖ has only been validated for ages 40 to 79 years.

❖ ?Family history



For example…

❖ white male, 60 years old

❖ Total cholesterol 8 mmol/L (high), HDL 0.8 mmol/L 
(low)

❖ BP 150/95, on medications

❖ Has diabetes and smokes

❖ 10 yr risk for serious CVD event is 63.75 %!





Some clarification

❖ arteriosclerosis - hardening of 
the arteries

❖ atherosclerosis - build up of fat 
(mainly cholesterol) in the 
walls

❖ atheroma - well demarcated, 
hardened yellow areas or 
swellings on the intimal 
surface 



Consequences

❖ thrombus: the final product of the blood coagulation 
step in hemostasis

❖ ischemia: reduction of blood supply to an organ or 
region

❖ infarction: local death, or necrosis, of an area of tissue or 
organ







Congestive heart failure

❖ heart cannot pump blood efficiently throughout body

❖ leads to shortness of breath (dyspnea), 

❖ swelling (edema) to legs/ankles/feet, 

❖ fatigue and weakness, 

❖ irregular heart rate









Frank-Starling’s Principle

❖ length-tension relationship in 
cardiac muscle fibers

❖ the more the heart fills, the 
stronger the force of 
contraction







Questions?



The End


