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1-   What is an A-line?

A-line stands for Arterial line. Our teams use 20-gauge straight IV catheters, and insert them into – usually – the radial artery in one wrist or the other.

2- What are the parts of an a-line?

We start with a bag of saline.  The bag is connected to a standard transducer setup: soft tubing from the bag to the transducer, and stiff tubing from the transducer to the patient.  The stiff tubing goes from the transducer to the arterial catheter. 

The bag of flush is pumped up to 300mm of pressure with a white pump bag – the transducer controls the forward flow of flush into the artery, keeping it open, at a rate of 3 cc per hour. If the line weren’t pressurized this way, the arterial pressure would make the patient’s blood climb right back up the line.

3- What are a-lines used for? 

Two things mainly: blood pressure monitoring, and for patients who need frequent blood draws. Any patient on more than a small amount of any vasoactive drip really needs to have an a-line for proper BP management – if they’re sick enough to be put in the unit and need pressors, then they’re sick enough for an a-line. Non-invasive automatic blood pressure cuffs are useful, but if a person is labile – push for an a-line. 

Certain situations absolutely require an a-line for BP monitoring: any use of any dose of nipride, for example. This is a truly powerful drug – it works very quickly, and your patient can rapidly get into all sorts of trouble unless you’re monitoring BP continuously. 

4- What do I have to think about before the a-line goes in?

First – unless the patient is unresponsive, or has no proxy at hand – the team should get informed consent for this procedure. You need to remember that you’re putting something in one of the two vessels that supply the hand with blood. Is the patient hypotensive – are you going to need a Doppler to find the pulse in the first place? Is the patient anticoagulated? Which hand does the patient use to write with? – get the team to use the other one. Is the patient very agitated, and likely to pull the line out – does she need some sedation? 

Have a transducer setup ready to hook up to the new line. Hook the setup to the monitor with a cable, and zero the transducer so that you’ll be able to see the waveform when the line goes in.
5- How do I use an a-line to monitor blood pressure?
A transducer is a device that reads the fluctuations in pressure – it doesn’t matter if it’s arterial, or central venous, or PA – the transducer reads the changing pressure, and changes it into an electrical signal that goes up and down as the pressure does. The transducer connects to the bedside monitor with a cable, and the wave shows up on the screen, going from left to right, the way EKG traces do.

A couple of things to remember:

· The transducer has to sit in a “transducer holder”. 

· The transducer has to be levelled correctly. Use a level to make sure that it’s at the fourth intercostal space, at the mid-axillary line.

· Make sure there’s no air in the line before you hook it up to the patient – use the flusher  to clear bubbles out of the tubing.

· Zero the line properly, and choose a screen scale that lets you see the waveform clearly.   This can be really important in situations like balloon pumping.

Let’s take a second to look at a typical arterial waveform:
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The highest point is the systolic pressure, the lowest is the diastolic. Everybody see the little notch on the diastolic downslope? – there’s one in each beat. A little after the beginning of diastole – the start of the downward wave – the aortic valve flips closed, generating a little back-pressure bump: called the “dicrotic notch”. 
6- How should I set the alarm limits?

Keep alarm limits appropriate for the patient’s HR & rhythm.
7 - How often does the transducer setup have to be changed?

The routine now is 96 hours – Critical Care Resources will help with this, just make sure that it happens
8 - What kind of dressing goes on an a-line site? 

Cover with a small clear tegaderm dressing. Try to resist the temptation to reinforce the site dressing with tape – this can make it really hard to get the dressing off without almost losing the line.
9 - What is the armboard for?
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The armboard and roll holds the wrist in a (gently) dorsiflexed position, which keeps the catheter from kinking if the patient bends his wrist. 

10- Does the patient’s arm have to be restrained?
Yes, if there is any chance that they might lose the line by moving around. If the patient is chemically paralyzed, you’d be safe without a restraint. 
11- What does “dampened” mean?

Dampening is what happens when the catheter can’t see the patient’s blood flow clearly –he’s bent his wrist, kinked the catheter – sometimes the top of the catheter pushes up against the vessel wall. The waveform flattens out on the screen. The trick is to learn the difference between a dampened waveform and a hypotensive one! If straightening out the patient’s wrist doesn’t help, sometimes you can take the dressing down and readjust the angle of the catheter then retape.
12. How often should I check the pulse at the a-line site?

Every hour. In practice, if your patient has tolerated having the line in place for some time, this can be loosened up a little, but try to remember that a-lines are a lot more invasive than IV’s. A vasculopathic patient whose extremities may be poorly perfused is always at risk, even if his arteries don’t have catheters in them.

13- How do I know if the patient’s hand is at risk?

The pulse will diminish, or go away altogether. The hand may look dusky, or be cold, or lose some sensation – remember to assess for coloring, sensation, motion, and capillary refill. If you think that the a-line is threatening the patient’s hand, let the team know right away, and be ready to set up for another insertion somewhere else if the line is still necessary.

14-What do I do if the patient pulls out her a-line?

Compress the site with a sterile 4x4 for several minutes, longer if the patient is anticoagulated. Assess the perfusion of the hand. Try to see if the patient has ripped out her sutures or not…make sure you put the patient on the non-invasive cuff at meaningful intervals while you talk to the team about replacing the line
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