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Arterial line dynamic response testing

Dynamic Response is a function of Natural Resonant Frequency and Damping Coefficient

The Natural Resonant Frequency: How fast the system vibrates in response to a pressure signal
The Damping coefficient: How quickly those vibrations come to rest in the system
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The Square Wave Test
When you squeeze the fast flush valve, you let the transducer taste some of the 300mmHg in the pressurized saline bag. This produces
a waveform that rises sharply, plateaus, and drops off sharply when the flush valve is released again. This is the “square wave”.

The accurate, responsive, adequately damped art line trace

The natural resonant frequency is the time between oscillations.

It should be around 30 Hz (i.e. 30 times per second) to give an accurate
signal at heart rates of around 180 (3 Hz).

The dicrotic notch is clear and distinct

Systolic

\ MAP

Diastolic

\\ Two oscillations occur after the flush valve is released ;
each oscillation’s amplitude must be no more than
1/3" of the previous oscillation.

A good art line trace has a distinct dicrotic notch, and after the fast flush test there are two oscillations only.

Fast flush valve
is activated

The over-damped art line trace

The dicrotic notch is lost, the waveform appears abnormally smooth and curved.

Actual systolic
False, underestimated systolic

MAP remains the same

Diastolic remains the same
/ Just one oscillation after the flush, and then they die off,
Fast flush valve absorbed in the air bubble or clot or whatever else is
is activated overdamping the system

The over-damped trace will lose its dicrotic notch, and there wont be more than one oscillation. This happens when there is
clot in the catheter tip, or an air bubble in the tubing.

The under-damped art line trace

_____________________________________________ False, overestimated systolic

I\ ' Actual systolic
‘ MAP remains the same

Diastolic remains the same

— “‘Ringing”, repeated oscillations; the line oscillates like a gong.
There is so little damping that these oscillations just wont die, and
continue to reverberate through the circuit.

The under-damped trace will overestimate the systolic, and there will be many post-flush oscillations.
From Bersten and Soni's” Oh's Intensive Care Manual”, Bth Edition: plus McGhee and Bridges Manitoring Arterial Blood Pressure: What Vou May Nat Know (Crit Care Nurse April |, 2002 val. 22 no. 2 B0-79 )

Fast flush valve
is activated
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