
Cardiovascular System:  
Blood Vessels

97,000 km 
60,000 miles

of blood vessels



Blood Vessels and 
Circulation

• Types and structure of blood vessels

• Blood pressure

• Topics in vascular medicine





Blood Vessels

• Carry blood away from 
the heart

• These vessels are 
muscular and provide 
resistance to flow

• Arterial pressure is high

• Carry blood toward the 
heart

• They are capacitance 
vessels; they expand

• They have valves to prevent 
backflow

• Venous pressure is low

Arteries Veins



Blood Vessels

• Vessel Anatomy:

• Tunica externa 

• Tunica media 

• Tunica interna = endothelium 







If a patient is bleeding, how would you 
know if an artery or vein had been cut?







Flow increases when:

Think About Pipes / Hoses / Toothpaste

pressure gradients

Flow decreases when:

resistance 

pressure gradients

resistance 

INCREASE DECREASE
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Tube Length

Tube radius

Fluid viscosity

vs.

vs.

vs.

Which Tube Would Have Higher Flow?



What factor most greatly affects blood flow in the body?

Length, Radius, Viscosity





Blood Pressure

• What creates the driving 
force for blood pressure?

• Why do we feel a pulse at 
‘pulse points?’

• Why does blood pressure 
matter?



Blood Pressure 
Measurements

• Systolic Pressure

• Diastolic Pressure

• Sphygmomanometry is read as 
systolic / diastolic (ex:  120 / 80) in 
units of mmHg









Topics in Vascular 
Medicine



Angiogenesis

•Angiogenesis = process by which new blood vessels 
develop

•Understanding angiogenesis can lead to treatment of

•Cancer

•Coronary artery disease



Hypertension

•Hypertension is blood pressure that is in excess for 
one's age and gender (may be acute or chronic)

•Treatment:  

•modification of lifestyle is first

•diuretic drugs (esp. for acute)

•Beta blockers are used to lower heart rate







Shock

•Shock occurs when low blood volume reaches an area of 
the body 

•Hypovolemic Shock:  circulatory shock due to low blood 
volume (due to bleeding, burns, dehydration)

•Septic Shock:  circulatory shock due to sepsis (infection)

•Anaphylactic shock:  due to an allergic reaction

•Cardiogenic shock:  due to heart problem 


