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BLOOD SAMPLING FROM AN ARTERIAL LINE 
Blood samples for laboratory testing should be sampled using the vacutainer method and not syringe aspiration. 

INDICATIONS FOR SERIAL BLOOD GAS MEASUREMENT: 

 Patients in respiratory failure,  

 Patients being maintained on or being weaned from mechanical ventilatory support, 

 Patients with severe acid/base abnormalities, 

 Where frequent blood samples are required to measure electrolyte concentrations. 

PREPARATION: Use Aseptic Non-Touch Technique as per trust policy C026 

 Clean tray, 

 2% chlorhexidine /70% alcohol wipe, 

 PPE, 

 2 x 5 ml syringes (1 for aspirating line and 1 for flushing with saline), 
 Vacutainer system and blood collection bottles, 
 ABG sampling syringe 

PRACTICE: RATIONALE:  

1.Wash hands and apply gloves and apron  Universal precautions significantly reduces the 
number of pathogens on the hands 

2. Use non-touch technique at all times. Clean port with 2% 
PDI wipe for 30 seconds; allow to dry prior to any access. The 
port should have a RED needleless valve and should also be 
cleaned after use.  

Reduces bacterial contamination 

3. Mute alarm on monitor.  Prevent unnecessary noise  

4. Connect 5 ml syringe to needless port, turn port on to artery 
and on to port, off to transducer/flush bag. Withdraw 3 ml of 
blood, or until line is clear of infusate.  

Prevent decontamination of blood  
with infusate, and eliminates dead space in the 
line 

5. Turn 3 way tap partially off to the patient, off to the flush 
bag and off to the red port, remove the syringe and discard 

Prevent back flow of blood from artery and 
contamination with infusate  

6. Connect either heparinised blood gas syringe or vacutainer 
equipment system. 

Prevent haemolysis and inaccurate results 

7. Turn 3 way tap off to the flush bag/transducer and gently 
withdraw blood, then remove. 

 

8. Turn 3 way tap on to transducer and artery, off to the port, 
flush device actuator to clear line completely of blood.  

Blood is a rich culture medium and so 
reduction of infection risk  

9. Connect 2nd sterile syringe and Turn 3 way tap on to port 
and transducer/flush bag, flush port clear of blood into empty 
syringe, discard contents. 

 

10. Turn 3 way tap on to flush bag/transducer and on to the 
patient/artery and off to the red port 

 

11. Check arterial trace,  re-zero/re position transducer as 
required, check arterial waveform 

For accurate reading the wave form needs to 
correspond with the cardiac cycle, over 
damped or underdamped wave forms will give 
rise to inaccurate readings 

12. Discard waste and products safely. Remove PPE, wash 
hands. 
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ARTERIAL PRESSURE MONITORING 

Arterial Lines are routinely used in acute settings for the monitoring of arterial blood pressure and obtaining 
serial blood gas measurements.  

An arterial line is an intravascular catheter placed in a patient’s artery to facilitate rapid diagnoses of 
cardiovascular insufficiency and to monitor response to treatments aimed at correcting abnormalities before 
the consequences of either hypo- or hypertension are seen. 

INDICATIONS FOR AN ARTERIAL LINE INCLUDE:  

 Continuous arterial pressure monitoring, 

 Haemodynamically unstable patients, 

 Blood loss, 

 Patients on vasopressor or vasodilator drugs, 

 Post-operative cardiothoracic surgery, 

 Patients supported on an intra-aortic balloon pump (IABP)  

ARTERIAL WAVEFORM: 

 
The arterial pressure waveform corresponds to the cardiac cycle. 
Whilst the ECG represents electrical contraction, the Arterial waveform represents mechanical contraction 
The systolic upstroke of the arterial waveform in a peripheral artery appears 120-200 ms after the R-wave on 
the ECG, which reflects the time interval from electrical initiation through the expulsion of blood by the 
ventricle, until it reaches the catheter and transducer. 

Systole begins with the opening of the aortic valve and rapid ventricular ejection into the aorta. 

This is the upward swing on the waveform, followed by a downward stroke. 

The ‘notch’ on the downward stroke is the termed the ‘dicrotic notch’, or ‘incisura’, which represents the 
closing of the aortic valve, and the beginning of the diastolic phase. 
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ABNORMAL ARTERIAL WAVEFORMS: 

 
It is important to have appropriate amount of ‘damping’ in the arterial system. 
 

OVERDAMPED: 
 

An ‘over damped’ trace will appear to have a blunted response with poor trace: 

 Underestimation systolic pressure 

 Overestimation diastolic pressure 

 Loss of pressure in the flush bag 

 Empty fluid bag 

 Air bubbles, blood clots, position or kinking in the line 
 Mean Arterial pressure remains unchanged 

UNDERDAMPED: 

An ‘underdamped’ trace will have an exaggerated response causing excessive spiking: 

 Overestimate systolic blood pressure  

 Under estimate diastolic blood pressure  

 Mean arterial pressure remains unchanged  

 Incorrect tubing  

 Increased vascular resistance 
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CARE OF THE ARTERIAL LINE AND TRANSDUCER (C058) 
PRACTICE: RATIONALE: 

1. Care must be taken to ensure that the 
arterial line does not become disconnected.  

As the line is in an artery and not a vein the 
patient can potentially exsanguinate.  

2. The waveform should be continuously 
displayed  

The arterial trace should not be under or over 
damped as this will generate inaccurate 
readings  

3. The arterial line fluid should be checked 
against the prescription once per nursing 
shift.  

To ensure it is visible and correct  

4. Every third day the transducer and flush 
bag should be either changed or taken down 
if no longer required (see label for date).  

To reduce the risk of contamination and 
infection.  

5. The cannula does not need regular 
flushing while on a pressure bag system, but 
a flush may be required to gain an arterial 
trace. The cannula can be flushed with the 
manual fast flush device.  

Ensuring a patent line and a good waveform 
will provide an accurate arterial pressure 
reading. A flush can be used to test for 
“dampness” of the arterial trace.  

6. The pressurized flush bag should be 
maintained at a pressure of 300mmHg.  
If the waveform changes check the pressure.  

This will ensure that 4mls/hr of 0.9% sodium 
chloride or heparinised saline will be delivered 
through the cannula, thereby keeping it patent 
and will maintain constant pressure within the 
system.  

7. The flush bag should be changed with the 
transducer or when empty.  

Prevents blood spillage  

8. Maintain a closed system ensuring 
minimal disconnection in the circuit.  

To avoid contamination  

9. Hand washing must be performed and 
personal protective equipment applied 
before cleaning the catheter site.  

To reduce risk of infection  

10.RED needle free connectors are 
recommended for blood sampling ports and 
should be changed weekly unless device is 
changed. 

 

11. Chloraprep wipes must be used to clean 
catheter site during dressing changes and 
allow to air dry. 

Reduces the risk of infection 
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12.Prior to securing the line it should be 
curled in a “U” to prevent any direct pull on 
the line 

To reduce the risk of dislodgement of the line 

13.The site should be secured with a sterile 
moisture permeable dressing, e.g., 
Tegaderm, Opsite 
Dressings should only be changed when 
soiled or when the line is being changed. 

Transparent, semi permeable polyurethane 
dressings should be changed every 7 days or 
sooner, if they are no longer intact or if 
moisture collects under the dressing. (epic3 
guidelines 2014) 

14.If the catheter is not sutured, renewal of 
dressing should be performed by 2 nurses 

To ensure cannula is not dislodged during the 
procedure 
 

15.The line should be observed for signs of 
inflammation/infection 

 

16. The circulation of the cannulated limb 
must be continuously monitored for signs of 
the following 

 Cyanosis 

 Decreased pulse 

 Blanched colour 

 Cool skin/extremities 

 Sluggish CRT 

 bleeding 

The cannula must be removed if sustained 
blanching to the limb, distal to the cannula 
site. 

Changes must be reported to the medical 
staff. 
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