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Introduction

The sampling of arterial blood gases is a common practice in acute care medicine. Patients with respiratory disease are at risk for inadequate lung ventilation and inadequate tissue oxygenation. Patients with metabolic diseases and selected drug overdoses are at risk for acid-base abnormalities. Arterial blood gas sampling is a simple procedure that can be performed at the bedside and can provide important information about lung ventilation, tissue oxygenation and acid-base status. 

By the end of this session students will: 

1. Know some of the indications and contraindications for performing an arterial puncture.

2. Be able to demonstrate the technique for performing an arterial puncture on a model.

Indications

Patients with respiratory disease are at risk for inadequate lung ventilation and inadequate tissue oxygenation. Arterial blood gas sampling will provide information about lung ventilation through interpretation of the PCO2 and tissue oxygenation through interpretation of the PO2. Patients with certain metabolic diseases and selected drug overdoses are at risk for acid-base abnormalities. Acid base problems are diagnosed through interpretation of arterial pH, PCO2 and HCO3 levels. 

Contraindications

Contraindications are relative and should be considered in terms of the risks to the patient under the circumstances and the importance of obtaining the sample. Areas of skin infection should be avoided because of the risks of inoculating the blood with bacteria. Patients on anticoagulants and those with coagulopathies are at risk for severe bruising and hematoma formation so blood gases should only be done when absolutely necessary and the operator should take extra care to apply pressure to the area to reduce bruising. Anytime an arterial puncture is made there is a risk of causing an obstructing thrombus in the artery. Patients with poor collateral flow to an area, for example a positive Allen test (discussed later) at the wrist, should not have an arterial puncture to that site. Finally, if it seems likely that a patient will require frequent arterial blood gas samples, consideration should be given to starting an indwelling arterial line. Arterial lines are beyond the scope of this module and will not be discussed further. 

Complications

The most common complication from an arterial puncture is hematoma at the site. Less common but important complications are thrombus in the artery and infection at the site. 

Arterial puncture sites

This module will teach arterial puncture at the wrist as it is the most common site used. Students should be aware of alternative sites but in general should restrict their punctures to the wrist area. Alternative sites include: 

Brachial artery at the antecubital fossa 

Femoral artery just below the inguinal ligament 

Dorsalis pedis artery in the foot 

Universal precautions

As with starting an IV, the potential for contact with a patient's blood while performing an arterial puncture is high and increases with the inexperience of the operator. Gloves must be worn while doing an arterial puncture and if the risk of blood splatter is high, such as an agitated patient, the operator should consider face and eye protection as well as a gown. In trauma patients the protocol calls for all team members to wear gloves, face and eye protection and gowns. As well, there should no attempt to recap the arterial blood gas syringe once the cap is removed. There is a rubber cube in each of the arterial blood gas kits that should be used to cover the needle tip prior to removing it from the syringe. 

Equipment

Prior to performing an arterial puncture all the necessary equipment should be ready at the bedside. Equipment includes: 

· Gloves

· Heparinized arterial blood gas syringe kit

· Alcohol swabs

· 2x2 gauze

· Tape

· Patient label (put on syringe prior to putting in ice bag)

· Bag of ice for transport to lab

Step 1: Allen test

1. Put on clean, but not necessarily sterile gloves.

2. Have patient hold wrist in supine position.

3. Perform Allen test for collateral flow. 

Allen test:
The most common site for arterial puncture is the radial artery at the wrist. Because of the potential for formation of an obstructing thrombus in the artery after puncture it is recommended that the operator demonstrate the presence of good collateral flow through the ulnar artery prior to proceeding. The Allen test is performed by having the patient clench their fist several times while the operator occludes the radial and ulnar artery at the wrist. The patient then extends their fingers, palm up, which should show a "blanched" hand. The operator then releases the pressure on the ulnar artery and the hand is observed for "blushing". If the color of the hand does not return in 5-10 seconds the Allen test is considered positive and arterial puncture should not be attempted at that site. It should be noted that the risks of hand ischemia after arterial puncture are very low and in fact many clinicians do not routinely perform an Allen test. Having said this it is a simple and quick test to perform and it is our recommendation that students do an Allen test prior to attempting arterial puncture at the wrist. 

Step 2: Palpate artery and clean

1. Palpate the radial artery with the index and middle fingers of the non-dominant hand.  The radial artery is located and easily palpated just radial to the flexor carpi radialis tendon at the wrist.

2. An alcohol swab is used to clean the skin prior to puncture.

Step 3: Position and advance needle

1. Palpate radial artery gently to landmark for puncture.

2. Hold syringe in dominant hand like a pencil, with the plunger set to collect a 1 ml sample. The syringe is “vented” at the plunger to allow the sample to enter under the pressure of the artery. It is not necessary to draw the sample up into the syringe. 

3. Rest dominant hand on patient’s thenar eminence to steady syringe.

4. Holding syringe at about 45 degrees, puncture the skin just distal to where the index finger is palpating the radial pulsation.

5. Slowly advance the needle until you get a "flash" of blood in the hub of the needle, then "freeze" the needle and syringe in that position.

6. Allow the syringe to fill with blood to approximately one ml. The vented syringe will fill on its own.

The radial artery at the wrist is very superficial and in fact this is one of the reasons it is so frequently used for arterial blood gas sampling. One of the most common reasons for missing a puncture is that the student misses the artery on the way through. This is often followed by attempts to find the artery even deeper by "poking around". This will be unsuccessful and much to the displeasure of the patient. If you don't encounter the artery in the superficial subcutaneous tissue you should pull the needle back and try again.

Step 4: Apply pressure as the needle is removed

Remove the needle and immediately apply pressure to the area with a 2x2 gauze in order to avoid hematoma formation. Pressure should be held for five minutes by the patient or an assistant. 

Step 5: Remove the needle

Remove the needle and place it directly into the sharps container. (You may stick the needle into the provided rubber cube for added protection from needle stick injury prior to removing the needle.) 

Step 6: Evacuate air from the syringe

  

The syringe is then carefully inspected for air. (Air in the syringe can affect the results of the ABG by raising the PO2.) There should be a continuous column of blood up to the hub of the needle. Evacuate air from the syringe by tapping the syringe and depressing the plunger. The syringe is then capped, labeled and placed in a bag with ice before being sent for analysis. 

Step 7: Tape the gauze in place

Tape the gauze in place to ensure continuous pressure is applied to the artery. 

Summary questions


Arterial blood gas sampling is used: 
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	instead of phlebotomy in young patients with strong pulses 
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	only in patients with pulmonary disease 
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	only in patients with renal disease 
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	to assess lung ventilation, tissue oxygenation, and acid base status 


Wrong. 

Wrong. 

Wrong. 

Correct. 
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Question 2
The radial artery is: 
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	found in the deep tissues under the flexor carpi radialis tendon 
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	in the superficial subcutaneous tissues on the radial side of the wrist 
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	medial and deep to the flexor carpi radialis 
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	in the midline of the wrist 


Wrong. 

Correct. 

Wrong. 

Wrong. 
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Question 3
The most common complication of arterial blood gas sampling is: 
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	obstructing thrombus in the artery 
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	infection 
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	hematoma 
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	radial nerve injury 


Wrong. 

Wrong. 

Correct. 

Wrong. 
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Question 4
The syringe is filled during sampling by 

   

	[image: image19.wmf]
	drawing up on the plunger once in the artery 
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	allowing arterial pressure to fill the syringe to about 1 ml 
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	squeezing the forearm 
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	applying pressure to the artery 


Wrong. 

Correct. 

Wrong. 

Wrong. 
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Question 5
The most common reason for a difficult and painful arterial puncture is: 
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	anatomic variability 
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	faulty equipment 
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	airlock in the syringe 
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	missing the artery on the initial puncture and then probing deeper 


Credits

Congratulations! 

You have now completed the Arterial Blood Gases module. 

Credits 

· This web-based module was developed by Adam Szulewski based on content written by Dr. Bob McGraw and Dr. Dan Howes for the Queen's University Department of Emergency Medicine Summer Seminar Series and Technical Skills Program.

· The module was created using exe : eLearning XHTML editor with support from Amy Allcock and the Queen's University School of Medicine MedTech Unit.


License 

This module is licensed under the Creative Commons Attribution Non-Commercial No Derivatives license. The module may be redistributed and used provided that credit is given to the author and it is used for non-commercial purposes only. The contents of this presentation cannot be changed or used individually. For more information on the Creative Commons license model and the specific terms of this license, please visit creativecommons.ca. 
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