Worksheet

Vascular Distensibility and Functions of the Arterial System

I. Introduction


A. Distensibility



D =       Volume

             Original volume x  Pressure

1. What characteristic of blood vessel structure is related to distensibility?

2. Rank the following in order of most distensible to least distensible.    Pulmonary circulation



   Systemic veins



   Systemic arteries


B. Compliance



C =  Volume           or      C = D  x Original Volume


      Pressure      



1.  If you have two blood vessels.  Vessel A and Vessel B.
10 ml. of blood is added to each vessel.  The pressure change in Vessels A is 5 mm. Hg. and the pressure change

In Vessel B is 8 mm. Hg.   Which vessel is the most compliant?

2. Which vessel would be most like systemic veins? Vessel A

Or Vessel B?

3. What characteristic of a blood vessel would determine compliance?

4. Describe the compliance of veins as compared to the compliance of arteries.

5. How does the sympathetic nervous system affect compliance?

6. How does compliance explain that the venous system contains 64% of the total blood volume but the pressure averages 7 mm. Hg.?

7. Stress relaxation or delayed compliance


a. What is the initial response to increasing volume in 



a blood vessel?

b. What happens to pressure in a vessel after the volume has been increased for a few minutes?

c. Explain the characteristics of smooth muscle that are responsible for delayed compliance or stress relaxation.

d. Why is stress relaxation important in the circulation?

II. Arterial Pulse Pressure


A. Pulse pressure

             PP = SV 


      C

1. What are the two factors that determine the pulse pressure?

2. How will an increase in SV affect the pulse pressure?

3. How will an increase in C (compliance) affect the pulse pressure?

4. What could increase compliance?
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5. Fill in the --?--  on the diagram with the correct name 

of the pressure.

6. If your patient has an arterial blood pressure of 130/75, what is the pulse pressure?

7. If your patient exercises and the arterial blood pressure is 160/67 what is the pulse pressure?


a. What two physiological responses to exercise would

have been responsible for the change in the pulse pressure?   (Hint: look at the formula)

b. Would compliance change?  What would cause it to change?


B. Abnormal pulse contours

1.Match the abnormal pulse contour with either increase or decrease the pulse pressure:

________aortic stenosis

________atherosclerosis

________patent ductus arteriosus

________aortic regurgitation

2. List the cause of the following pulse types:

a. weak pulse


b. pulsus paradoxus


c. pulse deficit


C. Transmission of pressure pulses

1. Do pressure waves travel faster or slower in small vessels?

2. How does the transmission of pressure waves compare to

the actual velocity of blood flow?

3. Damping


Damping =  R x C

a. Look at the formula and list the two factors related to blood vessels that causes damping of the pulse pressure curve.

III. Indirect Method of Measurement of Arterial Blood Pressure


A. Auscultatory Method
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1. When a sphygmomanometer is used to take blood pressure what artery will be used to determine pressure?

2. When pressure in the sphygmomanometer is greater than

Systolic pressure what can be heard using a stethoscope?

3. When will the first Korotkoff sound be heard?   What causes the Korotkoff sound?  What pressure will be recorded?

4. What happens to the quality of the Korotkoff sound as pressure is decreased in the cuff?

5. What pressure is recorded when the last Korotkoff sound is heard?


B. Mean arterial pressure



MAP = C.O. x TPR   or  MAP = 1/3 PP + DBP (diastolic BP)



1. Of a patient has a blood pressure of 132/78 what would



be his mean arterial pressure?





PP =





MAP =



2. Is this mean arterial pressure in the normal range?

3. What would happen to the MAP if arterial resistance decreased?

4. What would happen to the MAP if cardiac output increased?

5. How does aging affect the MAP?   What characteristics

of the blood vessel wall would be responsible for this change?

IV. Veins and Their Functions


A. Venous pressures

1. What is the normal value for right atrial pressure or central venous pressure?
______mm. Hg.

2. Where would you measure right atrial pressure or central

venous pressure?

3. What would happen to right atrial pressure if the right 

ventricle was hypoeffective?

4. What are the three factors that can increase right atrial or central venous pressure?


a.


b.


c.


B. Venous resistance and peripheral venous pressure

1. Compare resistance in the venous circulation with resistance in the arterial circulation.



2. What are 4 causes of an increase in venous resistance?




a.




b.




c.




d.



2. What is the average pressure in the venous circulation?

3. When right atrial pressure is greater that 4 – 6 mm. Hg. how does this affect peripheral venous pressure?

4. Explain why pregnancy increases peripheral venous pressure. 

C. Effect of gravitational(hydrostatic) pressure on venous return

[image: image3.png]Effect of Hyarostaic Pressure on
theVenous Pressures while Stnding





1. Fill in the --?—with 



the correct venous 



pressures caused by 



hydrostatic pressure or 



gravity.



2. How does hydrostatic pressure or gravity affect arterial



pressure at the heart _________?  At the feet ________?


D. Veins- Venous return to the heart

1. Match the following concepts with the proper mechanisms:


_____a. causes one way flow of blood in the veins

_____b. known as the “venous pump” because it moves blood toward the heart

_____c. inspiration increases venous return

_____d. limits the height of venous blood columns

_____e. creates a vacuum and pulls blood into the heart

W. heart contraction and relaxation

X.  valves in the veins

Y. skeletal muscle contraction

Z. respiratory “pump” or cycle

E. Veins as blood reservoirs

1. Circle the letter(s) that is (are) NOT part of the venous blood reservoir system.


a. liver



b. spleen


c. heart



d. large abdominal veins


e. venous plexuses of the skin



f. lung

2. If you exercise for 30 minutes why is the venous blood reservoir system important?

