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	 Hemodynamic Monitoring:  Swan-ganz, aline
	



I. Swan –Ganz

A. DESCRIPTION:  The Pulmonary Artery (PA) catheter is a long, hollow, pliable catheter that is radiopaque and constructed with a variable number of lumens, or sections that extend to several points (measured in cm) along the length of the catheter.  May hear doctors talk about “floating a swan”.  Most are jugular.  The PA catheter allows for:

1. cardiac output 
2. Cardiac index measurement. 
B. Lumens:

1. Proximal - terminates in the right atrium & provides continuous CVP (central venous pressure) measurement

2. Distal - terminates in the pulmonary artery & provides continuous PA(pulmonary artery) systolic, diastolic & mean pressure measurement

3. Thermistor - this lumen houses temperature sensitive wires

4. Balloon - The catheter is equipped with a balloon located on the tip of the catheter.  This balloon is inflated with a syringe (1.5.cc air) during insertion of the catheter to allow the catheter tip to flow through various cardiac structures without causing damage to the cardiac tissue.  The balloon is also inflated intermittently to measure the pulmonary capillary wedge pressure (PCWP).  (PCWP(When the balloon is inflated and the balloon is allowed to occlude a pulmonary capillary to give wedge pressure.  Must be careful regarding the length of time and how often the PCWP is taken—can lead to tissue ischemia because of blocked blood/O2 flow)
5. Infusion lumen or venous infusion port (VIP) - This is an additional catheter that is used for infusion purposes.

C. Review handout for definition & normal values of the following:

1. CVP – central venous pressure
a. Definition:  obtained from the catheter positioned in the right atrium (proximal).  Measures mean pressure of the right side of the heart and systemic veins (venous return).  

b. Normal:  2-6 mmHg or 2.7-12 cm water.  

2. PAP: pulmonary artery pressure has two components, pulmonary artery systolic pressure (PAS) and pulmonary artery diastolic pressure (PAD).
a. PAS

1. Definition:  obtained from pulmonary artery catheter during systolic phase of cardiac cycle.  Reflects pressure generated by contraction of right ventricle.  

2. Normal:  15-25 mmHg

b. PAD

1. Definition:  obtained from pulmonary artery catheter during diastolic phase of cardiac cycle.  Reflects diastolic filling pressure in left ventricle.  

2. Normal:  8-10 mmHg.  Notes are contradicting, either 8-10 or 8-15. 
3. Wedge Pressure or PCWP:

a. Definition:  Obtained from the pulmonary artery catheter when balloon is inflated and catheter tip progresses into a more distal branch of pulmonary artery.  Reflects pressures of left ventricle in cases where there is no mechanical obstruction between balloon tip and left ventricle, for example, mitral stenosis, left atrial tumors, or pulmonary vein obstruction.  Gives reflective pressure when area is wedged closed.
b. Normal:  5-15 mmHg (usually lower than PAD). 

c. An increased PCWP: possible left sided hart failure, fluid overload.  Tx. With diuretics

d. Lowered PCWP: may be hypovolemic and need more fluid.

e. When wedged, the pulmonary artery wave form will look “scrunched down” or dampened.

4. Cardiac Output:

a. Definition:  Amount of blood ejected from the heart into systemic circulation each minute.  Differs according to size of patient. 
b. Normal:  4.0-8.0 L of blood / min.  Equation:  (HR * SV)/1000
5.  Cardiac Index:
a. Definition:  cardiac output adjusted for body surface area.  Machine normally gives cardiac index to determine normal for patient.
b. Normal:  2.5-4 L/min/meters cubed.  Equation: CO/body surface area.
6. Mean Arterial Pressure:

a. Definition:  directly measured by arterial line to monitor or manually calculated from systolic and diastolic cuff readings.  Indicator of adequate tissue perfusion.
b. Normal:  70-105 mmHg. If less than 60, perfusion is compromised. 
c. Equation:  [Systolic blood pressure + (2*Diastolic Blood pressure)]/3.  Emphasized in class as being very important to recall. 
D. All hemodynamic monitoring is connected to a transducer and a pressure flush system.  
1. The flush solution of NS is used to keep the tubing and PA catheter patent and free of blood clots. 

2. The transducer is an instrument that is used to sense physiological data and transform them into electrical signals.  The transducer must be leveled to the phlebostatic axis (right atrium/ 4th intercostal space & mid-axillary line).
3. Can draw venous blood off blue port or white port BUT NEVER the yellow port.  
4. Medications???
E. What to do if you have a dampened wave form:
1. Check connections
2. Check that there is fluid in the pressure bag
3. Check that the pressure on the pressure bag is 300 mg Hg 
II. Arterial Lines
A. Normally in location of radial artery and sutured in place.  Will be red on the monitor.  Will perform Allen’s test to determine the patient has collateral circulation before inserting line.
B. Purpose:  Monitor blood pressure continuously, especially with vasoactive drugs and provide access to blood for blood draws.  

C. Make sure pressure bag is at 300 when performing blood draws to provide bag pressure to line and not allow blood to come gushing out.  

D. If you remove line, hold pressure for a minimum of 5 minutes over site—longer if the patient is on Heparin or similar drug. 
E. Never put medications into an arterial line and you will also not saline flush (syringe).  However, saline drip (with pressure covers) may be instituted. 

Extra Notes: 

· When placing a Swan Ganz Cath: it goes through the right atrium to the right ventricle to the pulmonary artery.  The balloon will be inflated with 1.5 cc of air to facilitate placement, and rupture of the balloon may cause an air emboli.

· The SG cath transducer should be leveled each time the patient is moved.  And the transducer should be “zeroed” or recalibrated Q shift.[image: image1.png]



