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This document describes the equipment required for insertion of and sampling from arterial lines, and the process of change and removal of arterial lines.
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This procedure applies to all medical staff, nursing staff and students under direct supervision who insert and/or care for arterial lines under their scope of practice. This procedure will usually only occur in critical care areas – Emergency Department, Intensive Care and Operating Theatres.
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[bookmark: _Toc389473279]Suggested Equipment:
· clean trolley
· clip for hair to be removed from the proposed site if required 
· sterile packs containing drapes, suture equipment and gown
· sterile gloves
· mask and eyewear
· tape 2.5cm (may be required to immobilise wrist)
· appropriately sized arterial cannula with guidewire (depends on planned site – radial, brachial or femoral)
· local anaesthetic (for example 1% or 2% Lignocaine)
· 5ml syringes 
· 25 gauge needle
· drawing up needle
· 3/0 ethilon suture on curved needle
· CHG Tegaderm dressing
· Chlorhexidine 0.5% in alcohol 70% solution swab
· disposable transducer monitoring kit
· 500mL 0.9% Sodium Chloride IV fluid
· arm board and Elastoplast
· pressure bag
· relevant pressure module and cable if required for area
· If requiring extension of the arterial line tubing, use specific not distensible tubes to ensure accurate measurements.
Consider Ultrasound machine and sterile sheath covers with sterile gel in case of difficult access. Ultrasound real time guidance can reduce insertion time, failure or complications related to anatomical variation and vascular disease (i.e atheromatosis). 


Preparation of the Transducer Line
Complete Hand Hygiene as per the Infection Prevention and Control – Healthcare Associated Infections Procedure
Insert appropriate pressure and / or cardiac output module into monitoring system rack if required for area.
Connect transducer cable.
Position transducer on pole mount and level with right atrium (fourth intercostal space, mid-axillary line), or attach to upper arm as per local practice.
Prepare equipment using aseptic technique.
Open transducer kit. Connect flush bag and prepare the flush system (0.9% Sodium Chloride 500mL for intravenous infusion).
Using an aseptic technique insert transducer spike into flush bag. 
Place flush bag into the pressure cuff and pressurise solution to 300mmHg. All air bubbles must be removed to ensure accuracy of arterial pressure monitoring and prevent arterial gas embolisation. 
Open the roller clamp and prime the flush system maintaining a sterile field.
Connect transducer cable from flush system to cable connected to pressure module.
Maintain asepsis, and be ready to hand this line to the medical officer once arterial cannula is inserted.
Calibrate transducer (‘zero’) to atmospheric pressure.
Position patient according to the procedure requirements and comfort. 

Figure 1: Levelling and Calibration simultaneously 
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Figure 2: Errors in the position of the transducer 
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Post insertion
· Secure radial line with arm board and Elastoplast strips (note arm board may not be required for brachial line). 
· Secure transducer and tubing.
· Set alarm limits and always display in the monitor the arterial pressure waveform to obtain continuous blood pressure measurements. 
· Calibrate the system by levelling to the phlebostatic axis (mid chest – mid axillary line). 
· Performing a flush test. See Figure 3. 
· Assess limb for: pulse, colour, temperature, movement, sensation and capillary refill and signs of bleeding. Reassessment should occur frequently.
· The insertion of the arterial line should be documented in the patient’s clinical record by the medical officer who performed the procedure. 
· Complete red Intra-ARTERIAL line label and attach to line. 

Note: 
In the ICU Clinical Information System ‘Metavision’, the interventions tab must reflect insertion of the line by entering “arterial line in situ” under the procedures button.



Figure 3: Flush Test 
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At the commencement of each shift:
· The arterial line should be levelled and calibrated and compared with non-invasive blood pressure measurement.
· The flush bag solution and volume remaining should be checked and kept pressurised at 300 mmHg. 
· An assessment should be made looking for complications of the arterial line including haemorrhage, clotting, gas, kinking, limb hypoperfusion, pressure areas/tendon injury from arm board or persistent dampened waveform. 
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Equipment 
· dressing pack
· Chlorhexidine 0.5% in Alcohol 70% swabs X 3 (or an appropriate alternative if the patient is allergic to Chlorhexidine)
· CHG Tegaderm dressing
· clean armboard and Elastoplast strapping 
· transducer monitoring kit
· pressure bag
· 500mL bag 0.9% Normal Saline 
sterile gloves, clean gown and mask
· protective sheet
· sterile artery forceps.

Procedure 
· Explain procedure to the patient and ensure patient privacy.
· Suspend alarm temporarily.
· Prime flush line and turn off to patient.
· Place protective sheet under arterial insertion site.
· Place Normal Saline bag into pressure cuff and pressurise cuff to 300mmHg.
· Operator and assistant wash hands and don sterile gloves.
· Assistant applies pressure to the artery at the cannula tip.
· Operator cleanses hub and surrounding area with antiseptic solution. With flush system off, quickly changes and secures the prepared flush system (sterile artery forceps may be required). Turn flush system on, connect pressure cable and observe waveform.
· Observe site for signs of inflammation and report any concerns to medical staff.
· Attend cannula site dressing using aseptic technique. 
· Cleanse with antiseptic solution and allow to dry. 
· Apply clear occlusive dressing, ensuring the entry site is visible.
· Secure transducer and flush line.
· Zero transducer and reactivate alarms. 
· Documentation of procedure in patient’s clinical record.

Note: 
In ICU Clinical Information System “Metavision”, the documentation of the line/ dressing change occurs in the ‘Nursing Care’ tab and in the ‘Nursing Care Plan’ tab. The location and site assessment of all arterial lines occurs in ‘Other Obs’ tab.
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Equipment 
· Pre-primed Heparin arterial blood gas syringe 
· vacuette and appropriate vacutubes 
· If necessary, ‘BD –Blood Sampling accessories’ Safe arterial blood sampling accessory. 
· Chlorhexidine Alcohol swabs, or suitable alternative in case the patient is allergic to Chlorhexidine
· Personal Protective Equipment (gown, gloves, goggles).

Procedure 
· Explain procedure to patient.
· Ensure all equipment is ready at bedside.
· Wash hands and don non-sterile Personal Protective Equipment.
· Silence monitor alarms.
· Turn RED tap to the transducer to the OFF position.
· PULL back on the volume restricted syringe. This draws blood back past the sampling bung.
· Turn RED tap to patient to the OFF position.
· Wipe the silicone bung with a Chlorhexidine Alcohol (or an appropriate alternative if the patient is allergic to Chlorhexidine) swab and allow to dry.

If using Safedraw TM device:
· Insert syringe into arterial line bung and allow blood to passively fill syringe if possible.
· Change to vacuette and withdraw blood into vacutubes as required.
· Wipe the bung with a Chlorhexidine Alcohol (or an appropriate alternative if the patient is allergic to Chlorhexidine) swab. 

Figure 4: Safedraw Device and Transducer
[image: Safedraw]

Once specimens have been taken:
· Turn the RED tap to the transducer to the OFF position.
· PUSH the volume restricted syringe down returning the blood into the patient line.
· Turn the RED tap to the syringe to the OFF position.
· Manually flush to clear any blood in the line.
· Observe the waveform on the monitor and reactivate the alarms.
· Attend blood gas analysis immediately or send to Biochemistry with pathology request form via the chute system (no ice required). Label Arterial Blood Gas (ABG) specimens which are being sent to Biochemistry with “Fraction of inspired oxygen” (FiO2) and patient’s temperature reading.
· Ensure all specimens are clearly labelled.
· Document actions in the patient’s clinical record.

Note: 
On ICU Clinical Information System ‘MetaVision’, this is under ‘Nursing Care’ tab.
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Equipment 
· dressing pack
· Chlorhexidine 0.5% in Alcohol 70% (or an appropriate alternative if the patient is allergic to Chlorhexidine)
· sterile gauze swabs  
· stitch cutter
· Personal Protective Equipment (e.g. Gown, gloves, goggles)
· adhesive tape
· protective sheet
· sterile scissors.

Procedure 
· Explain procedure to the patient and ensure patient’s privacy.
· Suspend monitor alarms.
· Turn the flush system off.
· Place protective sheet under the site.
· Using aseptic technique, cleanse the cannula site and remove suture. (If a cut down was required, ascertain the date of insertion and whether the cut down suture can be removed).
· Remove the cannula and immediately apply firm pressure to the site.

Note: 
This firm pressure should be applied for at least five minutes until bleeding stops. Be aware that longer periods may be required if abnormal coagulation is occurring. Leave limb exposed to allow continual observations. If the patient is to be transferred to the ward, ensure this information is handed over to relevant ward staff.

· Apply gauze over the site until the bleeding has stopped and discard.
· Radial arteries can be covered with clean gauze and tape. A Femoral artery (or other contaminated site) requires an occlusive transparent dressing removal site. 
· Inspect cannula, ensure cannula tip is intact.
· Determine if a ‘tip’ culture is necessary and if so, using sterile scissors, cut tip off into yellow specimen container. Label appropriately. 
· Document procedure in patient’s medical record.

Note: 
In ICU Clinical Information System “MetaVision” also stop the arterial line on the Intervention tab.
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Outcome
Patients at Canberra Health Services requiring an arterial line are managed as per this procedure.

Measures
no significant clinical incidents related to arterial line management
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Policies
· Nursing and Midwifery Continuing Competence 
· Informed Consent (Clinical)

Procedures
· Infection Prevention and Control Healthcare Associated Infections 
· Patient Identification and Procedure Matching 
· Aseptic Technique
· Patient Identification - Pathology Specimen Labelling
· Pathology Specimen Handling
· Central Venous Access Device (CVAD) Management

Legislation
· Health Records (Privacy and Access) Act 1997
· Human Rights Act 2004
· Work Health and Safety Act 2011

Other
· Australian Charter of Healthcare Rights
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Disclaimer: This document has been developed by Canberra Health Services specifically for its own use.  Use of this document and any reliance on the information contained therein by any third party is at his or her own risk and Canberra Health Services assumes no responsibility whatsoever.
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