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Friday 11/07/08, 9:00  

Venous Tone & 
Venous Return 

25 slides, 50 minutes 

1. Venous Return vs. cardiac output
2. Family of Venous Return Curves
3. Family of Cardiac Function Curves
4. Review

• Flow Mediated Dilation (FMD)
• Coronary Flow Reserve
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Reflex Influences                                        Local Influences 

Source Undetermined 
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Slight increases in venous  

pressure produces large 

increases in venous volume. 

Source Undetermined 



7

M&H Fig 8.1 “Simplified” CVS

70% of volume

No right heart and no lungs -- in case you missed it! 
Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 
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Circuit Properties
V0= Vol @zero P,  C = Compliance, R = Resistance

70%

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 
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8.2A MH

VR 

7  mmHg 0  mmHg 
Peripheral Venous Pressure                   Central Venous Pressure

Ppv=
7 mmHg

Source: McGraw-Hill 

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 
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M&H 8.2

Central Venous Pool

VR CO 

Great Veins in Thorax and Right Atrium

VR fills the central venous pool and 
CO empties the central venous pool. 

McGraw-Hill 
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VR

D’Alecy 
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VR 

7 mmHg
Posture?
Muscle move?

 0 to 2   mmHg
Ventilation??
Volume 

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 



138.3 MH CVP, mmHg

VR

Typical 5  L /min 
2 mmHg

To increase VR you need to 
Decrease CVP. 

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 



148.3 MH
Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 
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McGraw-Hill 
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 **limited

**limitedSource Undetermined 



178.2B MH CVP, mmHg

VR

Typical 5 L /min 
2 mmHg

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 



188.5 MH

Cardiac output curve

Venous return curve

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 



198.6 MH

Normal cardiac output curve

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 
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Review??

Flow Mediated Dilation
(FMD)

&
Coronary Stenosis
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Sheer or flow
mediated 

Vasodilation
FMD

ADMA
(NOS Inhibitor)

(-)

X

X
X

Lilly, L. Pathophysiology of Heart Disease. Lippincott, 2007. 4th ed. 
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FMD Setup of Arm, ultrasound, & 
cuff on fore arm

Measure here Compress here

Source Undetermined 
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FMD = flow mediated dilation
 NMD = nitroglycerine (Max)mediated dilation

Source Undetermined 
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NO mediated vasodilation Compromised by endothelial  

dysfunction (?ADMA?)
Source Undetermined 
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Source Undetermined 
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Ischemia

-blood flow to a tissue or organ 
that is inadequate to maintain 

function.

- i.e.  myocardial ischemia (MI) 
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Fig. 6.3

With the same perfusion pressure, the same  

measured flow means the overall (series) resistance  

is the same regardless of a focal lesion!  
BUT ***  You have used up vasodilator reserve !!!!!! 

e.g.. exercise

Lilly, L. Pathophysiology of Heart Disease. Lippincott, 2007. 4th ed. 
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Pi

Series Resistance Network

6.3 MH

Lesion here

Compensatory 
Vasodilation here so series resistance stays the same.

Mohrman and Heller. Cardiovascular Physiology. McGraw-Hill, 2006. 6th ed. 
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