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The purpose of this clinical procedure is to provide clinicians with information on the insertion, management and removal of venous and arterial access devices in the Department of Neonatology. It will cover the following:
Peripheral Arterial Lines
Central Venous Catheters
Intravenous Cannula
Intravenous Line Changes
Inotrope Infusion and Clearance
Narcotic Infusion and Weaning
Central Line Bundling
Percutaneous Intravenous Central Catheters (PICC)
Umbilical Catheters
IV Line Extravasation
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General 
Never infuse drugs or blood products via central and peripheral arterial line.
Inotropes are powerful catecholamines affecting cardiac output and heart rate. Both heart rate and blood pressure can be affected at very low infusion volumes. Great care must be exercised when starting, changing, or flushing an infusion.

Central Lines 
Only fellows and consultants are to insert PICC lines. 
Senior Registrars may insert PICC lines under the direct supervision of a Fellow or Consultant or solo after 6 months in NICU if deemed competent by the Supervisor.
· Use only one limb per attempted insertion
· If procedure takes more than 30 minutes, stop and call someone more experienced
Insert catheter to estimated distance.  A little too far is better than not far enough, catheters can always be withdrawn but never inserted further.  Always ensure that blood can be freely and repeatedly withdrawn into the catheter (indicates positioning of catheter in large vein)
Do not forget to remove the guidewire from Premicath once line position is confirmed
Blood must not be infused via a PICC line but may be infused via a Central Venous Catheter (CVC).
PICC lines should not be accessed routinely for IV medications
A CVC may be used for the administration of medications and blood sampling except for blood glucose levels when dextrose or TPN is being administered via the line
Seek medical advice if CVC is broken during removal or cannot be removed
Remove the heparin lock before accessing the catheter to ensure heparin is not injected into the baby.
All clamping must be done on the cuffed area of the catheter
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This procedure applies to all staff involved in the care of neonates admitted in Canberra Health Services with competency recognised by ACT Health, including;
Medical Staff
Nurses/midwives
Students (if within their defined scope of practice) will be required to perform these skills under the direct supervision of a credentialed and competent practitioner.
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The combined incidence of arterial and venous thrombosis is high, recently reported as up to 15 per 1000 NICU patients.  There is no evidence that PAL position increases or decreases the risk of vascular injury, however, it makes sense to avoid injuring large vessels (femoral or brachial arteries) as the consequences of an injury is greater.  Using a brachial or ulnar artery for PAL insertion could be considered in consultation with the neonatologist on call if other sites are not available. In addition to having a small lumen relative to catheter size and an immature coagulation system, newborns requiring peripheral arterial lines (PAL) frequently have viscous blood, dehydration or sepsis; all of which increase their risk of arterial thrombosis or vasospasm. See Attachment 1 for flowchart - Management of Peripheral Arterial LinesNote:
Before any arterial cannulation, the Allen test should be used to assess for collateral circulation of the hand.
· Allen Test: Elevate the arm and simultaneously occlude the radial and ulnar arteries at the wrist, then rub the palm to cause blanching. Release pressure on the ulnar artery. If normal colour returns to the palm in less than 10 seconds adequate collateral circulation is present. Always document normal collateral circulation prior to performing arterial puncture
Radial and Posterior Tibial arteries are the preferred site for arterial cannulation







Alert
Never infuse drugs or blood products via peripheral arterial line.

[bookmark: _Toc74664924]1.1 - Insertion Of Peripheral Arterial Line

Equipment
Alcohol Based Hand Rub (ABHR) and Hand Hygiene Equipment
IV trolley
Dressing pack
Skin cleansing solution
24 gauge IV cannula
Luer lock T piece, Smallbore T-Port Extension Set
Occlusive dressing
Adhesive strapping and arm-board
Ampoule of heparinised saline 50 unit in 5mL
3 way tap 
5mL syringe
500 Units Heparin in 500mL 0.45% Saline
Intravenous giving set
Transducer set and cable
Cold light transilluminator
Sucrose (as per drug manual)
1mL syringe
Pacifier (requires parent’s consent)
Neurovascular Observation Chart

Procedure
1. Perform hand hygiene (HH)
2. Prime giving set and transducer
3. Administer sucrose/expressed breastmilk (EBM) orally +/- pacifier 2 minutes prior to procedure for pain relief
4. Prime the T piece with heparinised saline
5. Wash hands and don gloves, maintain sterile field
6. Prep skin with skin cleansing solution
7. Using the transilluminator, transilluminate the dorsal aspect of the wrist to find the artery
8. Insert the cannula at a 45 degree angle
9. Remove stylet – pull the cannula back until blood is seen. This signifies that the arterial lumen has been entered
10. Attach the primed extension set and primed syringe and flush the cannula 
11. Secure the cannula with occlusive dressings
12. Place the arm board in the correct position ensuring the cannula and extension set is well stabilised
13. Tape into position ensuring the area above the insertion site is visible
14. Perform HH
15. Attach the primed giving set and transducer
16. Commence the infusion according to the fluid maintenance orders (usually 1mL/hr)

Note:
Running 0.5unit/mL heparin at 1mL/hour improves PAL longevity but has not been shown to reduce ischaemic complications. It is important to regularly monitor PAL for any evidence of vasospasm or thrombosis.

17. Position the transducer at heart level, plug into pressure monitor and calibrate transducer 
18. Record on the transducer the date it is due to be changed – every 4 days
19. Observe the infusion site for patency of the artery 
20. Observe for pink, warm and well perfused digits and/or limbs distal to the cannulation 
21. Document on the arterial line observation chart hourly
22. Document on the observation chart and baby’s notes when and where the arterial line was inserted 
23. If circulatory compromise occurs, (i.e. white or cyanosed fingers or toes) inform Registrar - remove line quickly. See below for management of suspected ischaemia
24. Ensure blood pressure alarm limits are set and activated (includes systolic/diastolic and mean)
25. Calibrate and zero pressure line once per shift and after sampling
26. Record hourly systolic/diastolic and mean blood pressure
27. Position baby according to developmental care protocol
28. Clean and dispose of equipment according to WH&S guidelines
29. Perform HH
30. Document any arterial sites that have been cannulated or a cannula attempted in the clinical record.

[bookmark: _Toc531770537][bookmark: _Toc64275516][bookmark: _Toc74664925]1.2 - Care Of Peripheral Arterial Line

Procedure
1. At the commencement of each shift, check fluid orders to ensure the correct fluids are infusing and the rate is correct with the outgoing nurse
2. Record the infusion rate hourly
3. Monitor PAL hourly for slippage and haemorrhage, disconnection of tubing or loose connection, blanching, cyanosis and/or mottling
4. Record observation on the arterial line neurovascular observation sheet hourly. See Attachment 2 – Neonatal Arterial Line Hourly Observation Chart.
5. If there are signs of vascular compromise notify Medical Officer – remove line quickly-see below for management of suspected ischaemia
6. Watch for indications of clot formation by noting: a decrease in amplitude of pulse pressure on blood pressure tracing or difficulty withdrawing blood samples
7. Ensure blood pressure alarm limits are set and activated (includes systolic/diastolic and mean)
8. Record the systolic, diastolic and mean hourly – observing and reporting changes in parameters
9. Calibrate and zero pressure line once per shift and after sampling
10. Change transducer every 4 days
11. Change fluids and giving set daily
12. Observe for signs of local infection 
13. Observe baby for possible indications of sepsis such as temperature instability, apnoea, mottling of skin or inflammation at the cannula site
14. Check the blood pressure manually daily to ensure correlation    

[bookmark: _Toc74664926]1.3 - Management Of Suspected Ischaemia Related To PAL

Procedure
1. PALs with evidence of distal ischaemia (cool, pale skin and poor perfusion) should be urgently removed. 
2. Urgently inform senior nursing and medical staff and remove the PAL.  If there is a delay in review don’t wait, remove the line. 
3. If blanching, cyanosis, pallor and/or mottling continues after removal of the arterial line apply warmth to the opposite limb, notify registrar and consider using glyceryl trinitrate paste. 
4. Inform the parents of the event

[bookmark: _Toc74664927]1.4 - Use Peripheral vasodilators (topical glycerlglyceryl trinitrate) 
· There are many case reports that suggest using topical 2% nitroglycerine ointment at a dose of 4mm/kg has benefit in newborns with PAL related ischaemia  
· Potential side effects include hypotension, tachycardia, flushing, and methemoglobinemia due to nitric oxide production, although these are rare.
· Apply glyceryl trinitrate ointment proximal to the affected arterial site. 

[bookmark: _Toc74664928]1.5 - Systemic anticoagulation for ischaemic associated with PAL
· The American College of Chest Physicians recommend starting systemic anticoagulation with heparin (Grade 2) with or without thrombolysis or micro vascular repair. 
· In limb or life threatening situations, thrombolysis can be considered in consultation with vascular and haematology teams; however the risks of bleeding may outweigh the benefits and there is little evidence regarding the safety of thrombolysis in newborns 
· Low molecular weight heparin can be considered in newborns as it is thought to have a more predictable dosing response and less frequent monitoring requirements.  There is evidence that whole milligram dosing of enoxaparin can be used safely and effectively in term and preterm newborns. See medication manual if anticoagulation is to be used.  
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Equipment
· 1mL heparinised syringe +/- slip tip syringe for sampling
· Alcohol/chlorhexidine swab
· Unsterile gloves
· ABHR

Procedure
1. Perform HH
2. Apply gloves
3. Open equipment 
4. Remove air from the syringe
5. Turn RED tap OFF to the transducer
6. Gently and slowly PULL back on the transducer volume syringe (0.5-1mL of fluid), this draws blood past the sampling port 
7. Turn the RED tap 180 degree OFF to baby
8. Wipe the sampling port for 15 seconds with alcohol/chlorhexl wipe and allow 30 seconds to dry
9. Press slip syringe into the sampling port; change the syringe if further sampling is required
10. Remove syringe and wipe the port with alcohol/chlorhex swab 
11. Turn RED tap OFF to transducer 
12. PUSH volume syringe plunger down slowly returning the patient’s blood through the line continually observing the digits for perfusion
13. Turn the RED tap 90 degrees to the transducer; Check BP is now being monitored
14. Throughout the whole procedure, observe the digits distal to a PAL for colour changes
15. Hold the syringe with blood sample upright and carefully expel all air bubbles – cap syringe
16. Place the remaining blood in laboratory container and label with name, unit number, date and time of collection
17. Perform HH
18. Note if there is any difficulty in sampling from the line and inform the Medical Officer 
19. Recalibrate transducer 
20. Perform HH
21. Note if blood pressure wave is optimal (optimal wave form found in Attachment 2). 
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Equipment 
· Alcohol Based Hand Rub (AHBR)
· Barrier wipes
· Gloves
· Gauze squares

Procedure
1. Perform HH
2. Collect equipment
3. Perform HH
4. Position baby supine and swaddle for containment as necessary
5. Turn the pump and BP alarm to off
6. Remove the majority of strapping securing the line, using wipes to remove tape from the skin
7. Wash hands and don gloves
8. Remove cannula – apply pressure with gauze until bleeding stops (approximately 3 minutes)
9. Perform HH
10. Reposition baby according to developmental guidelines
11. Document cannula removal.
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[bookmark: _Toc74664932]Background
Central Line Associated Blood Stream Infections (CLABSI) accounts for the majority of late onset sepsis in neonates and is a leading cause of mortality and morbidity in neonates.  CLABSI rates have been shown to reduce with the use of healthcare intervention “bundles”. A Central Line Bundle (CLB) is defined as the combination of small evidence-based practice changes, integrated into standard practice to improve patient outcomes. CLB was introduced in Canberra Hospital NICU in 2014. The components of the CLB protocols are as follows: 
· Insertion and maintenance checklists. See attachment 1, 2 & 3
· Use of an exclusive central line trolley with consolidated items required for central line insertion
· Encourage nursing staff to enforce items in checklists and stop the procedure if sterility is breached 
· Placing a ‘STOP’ sign outside patient rooms during procedures 
· Maximal barrier precautions
· Ensuring two people are scrubbed during the procedure.
· Only senior MO’s are to insert central lines 

Procedure
The CLB protocol is incorporated into the Percutaneous Intravenous Central Catheter, Umbilical Catheters, Central Venous Catheter/ Heparin Lock & Blood Sampling, and IV line change protocols. Please see respective sections for further information. 
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Alert
Only fellows and consultants are to insert PICC
 lines. 
Senior Registrars may insert PICC lines under the direct supervision of a Fellow or Consultant or solo after 6 months in NICU if deemed competent by the Supervisor.
Use only one limb per attempted insertion
If procedure takes more than 30 minutes, stop and call someone more experienced

Equipment
· Single (Premicath – 28G, ECC, Nutriline-24G) or double lumen  (Nutriline Twin flo-24G) Peripheral intravenous central catheter (PICC)
· Premi-Caths only to be used for babies <1kg, ECC or Nutriline catheters to be used for babies >1kg
· Dressing pack
· Skin preparation for the insertion site
· Chloraprep: BD Chloraprep with Tint (2% w/v chlorhexidine gluconate and 70% v/v Isopropyl alcohol)
· Steri-strips x 2
· Clear adhesive dressing
· Heparinised saline
· 5 mL syringe
· Drawing up needle
· Surgical cloth drapes x 3
· Duoderm
· Central line cart
· Gauze squares
· Sterile gown
· 3M Steri-strip 25mm x 125mm
· Sterile gloves
· Head cap
· Face mask
· ‘STOP – Sterile procedure’  sign
· Disposable central line insertion kit or
· Forceps  and fine suture set

[bookmark: _Toc476499567]Procedure 
1. Perform HH
2. Administer sucrose or other pain relief ie. morphine as per Resident Medical Officer (RMO) commands
3. Baby is positioned with ease of access for MO
4. Maintain a sterile field throughout the procedure
5. A stop sign is placed on the door to reduce movement during the procedure
6. A third assistant is to check and tick off tasks on the Checklist for Insertion of PICC line  form (See Attachment 2)
7. Ensure that an x-ray is ordered as per hospital procedure. 
8. Ensure that the Registrar pager/phone is handed to Nurse/Consultant
9. For babies in isolettes, the RMO should ideally work through the portholes to avoid hypothermia of the baby.  This is essential in babies, whose cot temperature is >35.5°C.  If this is impossible, ensure warmed blankets are positioned on the baby
10. Monitor cardio-respiratory and arterial oxygen saturations throughout procedure
11. Perform HH
12. Open sterile equipment onto sterile drape
13. Pour skin prep into galley pot
14. Position heat and light source so as to maintain the baby in a thermo-neutral environment and to provide optimal visibility to the operator
15. Before commencement of the procedure, MO should measure the distance from planned insertion site to ideal tip position
16. Identify site for insertion - recommended insertion sites include:
16.1 The arm, with the basilic vein being preferred because it flows with the most direct route toward the superior vena cava
16.2 The cephalic vein is also an option, although its more tortuous route follows the contours of the shoulder before flowing toward the superior vena cava
16.3 In the leg, the saphenous vein is the largest and most easily visualised
16.4 Best catheter placement is in the superior vena cava when inserted via the upper extremities
16.5 When inserted through the lower limb veins, the catheter tip should reside in the inferior vena cava


Alert
Insert catheter to estimated distance.  A little too far is better than not far enough, catheters can always be withdrawn but never inserted further.  Always ensure that blood can be freely and repeatedly withdrawn into the catheter (indicates positioning of catheter in large vein)
Always remove the guidewire from Premicath once line position is confirmed (see figure 1)
[image: ]

17. PICC line kit collected and checked
18. MAXIMAL BARRIER PRECAUTIONS: MO to wear hat and mask prior to scrubbing and donning gown and double gloves
19. Full surgical hand scrub with antiseptic containing soap prior to insertion
20. Catheter prepared and flushed prior to handling baby
21. Two staff members present throughout insertion
22. Limb cleaned up to axilla/groin with Chloraprep
23. Site allowed to dry for minimum of 1 minute
24. Outer gloves removed after cleansing
25. Insert line to the measured distance
26. Gauze swab pressed at insertion site until bleeding stops and then removed
27. The MO is to use steri-strips to anchor line and apply clear adhesive dressing (Tegaderm) to insertion site.  Ensure that the connection between the catheter and the adapter is not kinked, this is a site of frequent breakage and can be avoided if it is taped straight.  All the exposed line should be covered by a clear adhesive dressing, a steri-strip to stick the cannula hub with the butterfly of the catheter, apply mefix to the edges of the clear adhesive dressing to avoid lifting 
28. Steri-strip 25mm x 125mm around edges of Tegaderm
29. Avoid circumferential occlusion of the limb with the dressing
30. See Figure 2 below 
[image: ]
Figure 2: PICC line dressing

31. Assist with x-ray (with injection of contrast, for PICC lines only, not for CVC) of the limb to check the position of the catheter
32. 0.5 mL of contrast to be injected by the Registrar using sterile technique and as the last 0.1 mL is injected the x-ray should be taken.  Use a 1mL syringe.  Following the x-ray flush with 1mL of Sodium Chloride 0.9%
33. Note line tip site and length of insertion
34. Connect IV fluids immediately following insertion of line and run at 1 mL/hour until correct position is confirmed by X-ray.  Failure to connect and run fluids immediately after insertion may result in blockage of the catheter
35. Bandage limb to maintain alignment if required
35.1 Use entire bandage (5cm x 1.5cm) covering whole area
35.2 Start bandage at distal end and work upwards to avoid dependent oedema
35.3 If bandaged remove bandage and observe site each shift
36. X-ray must be repeated if line position is altered
37. Document
37.1 Procedure on PICC Line insertion form, problem sheet and in the progress notes
37.2 Complete Checklist for Insertion of PICC line form. See Attachment 3
37.3 The length of the insertion and position on X-ray
38. Dispose of used equipment according to OH&S guidelines
39. Position baby according to developmental care guidelines
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Note: 
For the insertion of central venous catheters such as jugular venous catheters, refer to the Central Venous Access Device (CVAD) Management – Children, Adolescents and Adults (NOT Neonates). 

[bookmark: _Toc74664935]4.1 - Management Of CVC

It is important to consider the following in the management of CVC’s
· Baby’s safety and temperature has been maintained throughout the procedure
· Insertion has been attended using an aseptic technique
· Position has been verified by x-ray
· The position of the PICC/CVC and fluid maintenance has been documented 
· Observation of the limb and fluid maintenance has been attended at the commencement of each shift
· Parents are awareof the insertion, management and removal of CVC

Procedure
1. At commencement of each shift and after the replacement of the infusion fluid check:
1.1 Infusion prescription with another RN/RM
1.2 Catheter insertion site for signs of leakage, inflammation or dislodgement – document on flow chart
1.3 Catheter tip site, as documented and confirmed by x-ray, for signs of extravasation
2. Check amount of fluid infused hourly and document on flow chart
3. Attend dressing as necessary only (dressing dislodges, soiled etc.)
4. Complete Daily Checklist for Central Line Maintenance. See Attachment 5.

Alert
Blood must not be infused via a PICC line but may be infused via a Central Venous Catheter (CVC).
PICC lines should not be accessed routinely for IV medications
A CVC may be used for the administration of medications and blood sampling with the exception of blood glucose levels when dextrose or TPN is being administered via the line

[bookmark: _Toc74664936]4.2 - Removal Of CVC
Removal occurs once the CVC is no longer required or there is suspicion of extravasation, thrombosis, thrombophlebitis or catheter related sepsis.

Equipment
· Trolley
· Dressing pack
· Sterile gloves
· Skin prep 
· Adhesive remover

Procedure
1. Attend hand hygiene before touching the patient by either hand washing or using Alcohol Based Hand Rub (ABHR)
2. Collect equipment
3. Open dressing pack, scissors, gloves and Stuart’s medium onto trolley
4. Pour skin preparation solution into galley pot
5. Position heat and light source to maintain the baby in a thermo-neutral environment and to provide optimal visibility to the operator
6. Obtain assistance if required
7. Use adhesive remover to lift dressing if required
8. Remove clear dressing and peel away steri-strip – being careful not to damage the catheter
9. Perform HH and apply sterile gloves
10. Cleanse the area with skin prep and dry
11. Using forceps gently withdraw the catheter using a gentle sustained traction holding the catheter close to insertion site – DO NOT STRETCH the catheter – check the tip on removal.

Alert
Seek medical advice if CVC is broken during removal or cannot be removed

12. After successful removal of line apply firm pressure with dressing
13. Position the baby into developmental position
14. Discard equipment 
15. Perform HH
16. Document procedure on flow chart, problem list and patient notes
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[bookmark: _Toc74664938]5.1 - Central Venous Catheter (CVC) Heparin Lock

[bookmark: _Toc400099794][bookmark: _Toc476499561][bookmark: _Toc64275520]Dose of Heparin for Locking CVC
The size of the patient and the volume of the CVC should be assessed on an individual basis prior to the heparin lock being inserted.  A positive pressure valve is not required but positive pressure should be maintained until the 3 way tap is turned off or the catheter is clamped. 

	Time between access

	 ≤6 hours
	7-24 hours
	>24 hours

	Solution required

	Sodium Chloride 0.9% flush
	Short term heparin lock
	Long term heparin lock

	Concentration required

	Sodium Chloride 0.9% 
	50 Units(u) heparin in 5mL
	1000 units heparin in 10mL (100 units/1ml)
DILUTION: Dilute 1mL heparin 1000 Units with 9mL Sodium Chloride 0.9%

	Volume
	1.5 mL
	2 mL daily
	2 mL weekly



Equipment
ABHR
· Sterile gloves
· Head cap
· Face mask
· ‘STOP – Sterile Procedure’ sign on the doors
· Sterile gown
· Sterile drapes
· Dressing pack
· 2x10mL syringe 
· Drawing up needles
· Heparin 1000 units in 1mL 
· Heparin 50units in 5mL 
· Sodium Chloride 0.9% (NaCl 0.9%) 10mL ampoule
· Antiseptic solution, Chorhexidine/Alcohol 70% solution

[bookmark: _Toc400099795][bookmark: _Toc476499562][bookmark: _Toc64275521]Procedure
1. CVCs will be flushed and/or heparin locked following use or on a weekly basis with prescribed dose of heparin as per above chart
2. Place ‘STOP – sterile procedure’ sign outside door
3. All individuals working within a 1 metre radius must don face mask and head cap (only for central lines)
4. Position patient allowing easy access of CVC and patient comfort
5. Perform HH
6. Prepare aseptic field and open equipment 
7. Attend hand hygiene, don gown and gloves 
8. The assistant is to pour aseptic solution into tub on dressing tray
9. Draw up heparin/saline solution as prescribed
10. Clamp CVC over cuffed area 
11. Drape area with sterile towel 
12. Swab hub of catheter/access port with Chorhexidine/Alcohol 70% solution 3 times (allow to dry between each swab)
13. Unclamp catheter 
14. Gently remove previous heparin lock from catheter
15. Inject 0.5 mL of Sodium Chloride 0.9% to check patency
16. Clamp the catheter
17. Remove saline syringe and attach the heparin syringe
18. Unclamp the catheter
19. Inject the prescribed volume of heparin solution using positive pressure (i.e. continue to infuse solution as catheter is clamped) 
20. Disconnect the syringe 
21. Repeat the procedure as above if there is a double lumen
22. Discard equipment and perform HH
23. Document in the patient notes 

Alert:
Remove the heparin lock before accessing the catheter to ensure heparin is not injected into the baby.
All clamping must be done on the cuffed area of the catheter

[bookmark: _Toc74664939]5.2 - Blood Sampling From CVC

Equipment
ABHR
· Sterile gloves
· Head cap
· Face mask
· ‘STOP – Sterile Procedure’ sign on the doors
· Sterile gown
· Sterile drapes
· Dressing pack
· 5ml syringe
· Drawing up needles
· Sodium Chloride 0.9% (NaCl 0.9%) 10mL ampoule
· Antiseptic solution, Chorhexidine/Alcohol 70% solution

[bookmark: _Toc64275522]Procedure 
1. CVCs should be accessed as infrequently as practical to reduce the risk of contamination
2. Where CVCs are being accessed for blood sampling, blood collections should be timed to occur together when possible (e.g. once daily)
3. Perform HH
4. Open equipment
5. Attend hand hygiene and don gloves/gown/hat and mask
6. Remove heparin lock from CVC
7. Withdraw 1mL of blood. 
8. Collect samples as required
9. Re-infuse the discarded blood
10. Flush catheter with 1-2 mL of Sodium Chloride 0.9%
11. Lock CVC with Sodium Chloride 0.9% or heparin as per above chart if required
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Background
Umbilical arterial catheters (UACs) are used primarily for monitoring blood pressure and obtaining blood samples particularly blood gases. To maintain patency, a Sodium Chloride 0.9% solution is infused through the line. Drugs and other solutions are not infused into this line. 
· Umbilical venous catheters (UVCs) are used for the infusion of fluids and administration of drugs.

Estimate The Position Of The Catheter Tip (Umbilical Arterial Catheter)
· Correct position is in the descending aorta above the origin of the mesenteric and renal arteries
· High position (most favourable) is between T6 – T10 
· Low position is between L3 – L5
· The correct distance for insertion is calculated from the formula Birth weight (Kg) x 3 + 9cms (+ cord stump length)
· Length of cord stump must be added
· Baby’s legs, feet and buttocks should be carefully examined for colour and circulation prior to, and during procedure

Estimate The Position Of The Catheter Tip (Uvc)
· The correct distance for insertion is calculated from the formula Birth weight (Kg) x 1.5+6cms

The correct position is T8-T9 at the level of the diaphragm

[bookmark: _Toc74664941]6.1 - Insertion Of Umbilical Venous And Arterial Catheters

Equipment
· Neonatal vascular pack
· Skin cleansing lotion 
· 1 x 3-way tap
· 1 x 5mL syringe
· 1 x drawing up needle
· 1 x Sodium Chloride 0.9% ampoule
· Umbilical catheter size 3.5 Fr or 5.0 Fr 
· Disposable tape measure
· White cotton umbilical tape
· Suture B/B 4/0 silk
· Syringes for blood sampling
· Adhesive tape
· Catheter length chart (Procedure trolley)
· Infusion fluid 0.45% Saline 500mL + 500 units of Heparin added - labelled with red date, time, and signed by 2 RNs
· 2 x large green drapes + 1 x split drape 
· Infusion pump
· Blood pressure transducer set + IV infusion set
· Extra gauze swabs
· Umbilical Pack – consolidates most equipment needed for insertion
· ‘STOP- sterile procedure’ sign
· Sterile gown
· Sterile gloves
· Head cap
· Face mask

Procedure
1. Perform HH
2. Collect equipment
3. Place ‘STOP- sterile procedure’ sign on door
4. X-ray ordered online
5. Registrar pager/phone handed over to RN/RM/Consultant
6. Don head cap and face mask for individuals within 1 metre from field
7. Perform HH
8. Open sterile packs and arrange on cleaned procedure trolley
9. Position light source
10. Perform HH
11. Position the baby supine, restrain if necessary in a warm environment

Medical Officer
1. Scrub, and don gown, mask and hat
2. Connect primed 3-way tap to hub of umbilical catheter and flush with Heparinised Saline or Sodium Chloride 0.9% - Turn 3-way tap “off” to catheter - leave attached.
3. RN /RM to hold cord clamp vertically, forceps may be used  
4. Clean surrounding skin with Chloraprep and allow to dry for 1 minute and then drape the area
5. Tie umbilical tape around the base of the umbilicus
6. Cut the cord 1 -1.5cms from the skin
7. Dry the cut surface gently with a gauze swab and visualise the umbilical vessels
8. The umbilical artery catheter is usually inserted first
9. Gently dilate the artery with a fine forceps and insert primed catheter
10. Advance the primed catheter with a gentle twisting motion to the desired length
11. Check the catheter is in the artery by aspirating blood back into the syringe and observe for pulsation in the catheter
12. Check legs, feet and buttocks for signs of impairment to circulation
13. Clear the line with Heparinised Saline or Sodium Chloride 0.9% 
14. Turn 3-way tap “off” to baby 
15.  Gently dilate the vein with a fine forceps and insert primed catheter
16. Advance the primed catheter with a gentle twisting motion to desired length
17. Check the catheter is in the vein by aspirating blood back into the syringe
18. Clear the line with Heparinised Saline/ Sodium Chloride 0.9% 
19.  Turn 3-way tap “off” to baby  
20. Leave primed syringe attached until ready to attach to IV
21. Stabilise UAC and UVC with a purse string suture at the base of the umbilical stump - not through skin
22. Commence infusion of fluids as soon as lines are inserted, however medications, particularly inotropes should not be commenced via UVC (unless urgent) until position has been confirmed by x-ray
23. Confirm position of both catheters by portable chest x-ray. Both ?AP and lateral X-rays must be performed
24. A supine lateral x-ray is performed i.e. baby on back with x-ray plate on baby’s side
25. If the position of the catheter is altered at any stage, the lines must be x-rayed again
26. Discard equipment according to WH&S guideline
27. Complete Checklist for Insertion of Umbilical Line form. See Attachment 4.
28. Catheters may be withdrawn to correct position as indicated by x-ray, but should the catheter need to be advanced further, a new sterile catheter should be used
29. Connect arterial line to monitor via enclosed BP transducer to provide continuous BP and waveform monitoring
30. Connect arterial and venous catheters to prescribed fluids and commenced at prescribed rate
31. Apply “H” dressing as pictured below
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32. Settle the baby in a comfortable position
33.  Baby’s feet should not be covered with linen or booties, and nappies should be secured below the umbilicus
34. Clean and dispose of equipment as per WH&S guidelines
35. Perform HH
36. Record the position of the UAC and UVC on the observation chart
37. Record the procedure in patient notes 

[bookmark: _Toc74664942]6.2 - Care of Umbilical Line

Procedure
1. At the commencement of each shift check fluid orders for correct fluids, rate and position of catheters
2. Record the infusion rate hourly
3. Management of UVC second lumen: If the second lumen is accessed intermittently for medication administration and infusions, 10% Dextrose or Sodium Chloride 0.9% will be infused at 0.5ml/hour to keep the line patent. If the second lumen is not to be used at all, remove the filter and label the lumen indicating it won’t be accessed again.
4. Monitor UAC hourly for 
4.1 Slippage and haemorrhage
4.2 Disconnection of tubing or loose connections
4.3 Blanching, cyanosis and/or mottling
5.  If the above occurs notify MO – remove line quickly
6. Apply warmth to the opposite limb
7. Watch for indications of clot formation by noting:
7.1 A decrease in amplitude of pulse pressure on blood pressure tracing 
7.2 Difficulty withdrawing blood samples
8. Ensure blood pressure alarm limits are set and activated (includes systolic/diastolic and mean)
9. Record the systolic, diastolic and mean hourly – observing and reporting changes in parameters
10. Calibrate and zero pressure line once per shift and after sampling
11. Change transducer every 4 days
12. Change fluids and giving set daily
13. Observe for signs of local infection
14. Complete Daily Checklist for Central Line Maintenance see Attachment 5. 

[bookmark: _Toc74664943][bookmark: _Hlk69478260]6.3 - Blood Pressure Calibration Of UAC

Procedure
1. Perform HH
2. Place transducer at the level of the babies heart
3. Turn white tap off to patient
4. Loosen orange cap
5. Press zero on blood pressure module - wait for calibration to zero to take place
6. Tighten orange cap
7. Turn white tap off to orange cap
8. Set pressure to optimum trace and observe for adequate amplitude of pulse pressure
9. Set alarm limits and activate same

[bookmark: _Toc74664944]6.4 - Blood Sampling Of UAC

Equipment
· 1mL heparinised syringe
· Chlorhexidine 2% and 70% Alcohol prep swab
· Unsterile gloves
· Syringes and blood tubes for specimens

Procedure
1. Perform HH
2. Open equipment ensuring bevel of syringe remains sterile
3. Remove air from syringe 
4. Turn RED tap OFF to transducer
5. Gently and slowly PULL back on volume syringe at least 1mL of fluid ensuring blood is drawn past the sampling port 
6. Wipe sampling port with alcohol/chlorhex swab allowing to dry for 30 seconds
7. Insert sample syringe into sampling port
8. Take required specimens i.e. blood gas, full blood count and electrolytes
9. If taking blood for coagulation profile, this should be the last specimen taken to ensure it is heparin free
9.1 Remove extra 1-2 mL of blood 
9.2 With a new syringe take a 1mL specimen for coagulation profile
9.3 Replace the 1-2 mL of blood withdrawn prior to the coagulation profile specimen
10. On final sampling
10.1 TURN and PULL syringe out of port
11. Wipe port with alcohol swab 
12. Turn RED tap OFF to transducer 
13. PUSH volume syringe plunger down slowly returning patient’s blood through the line continually observing digits for perfusion
14. Turn RED tap 90 degrees, line is now open to transducer and patient
15. Discard blood stained equipment into the sharps container
16. Perform HH
17. Throughout the whole procedure, observe the digits ensuring there is no colour change
18. Place remaining blood in laboratory container and label with name, unit, Medical Record Number (MRN), date and time of collection
19. Note if any difficulty in sampling from line and inform MO 
20. Recalibrate transducer (see BP Calibration)
21. Note blood pressure wave is optimal (optimal wave form found in Attachment 2) 

[bookmark: _Toc74664945]6.5 - Removal Of Umbilical Catheters (UVC & UAC)

Equipment
· Barrier wipes
· Sterile gloves
· Dressing pack
· Gauze squares
· Small sterile scissors and forceps
· Artery forceps (to be used if the line is accidentally cut)

Procedure
1. Discontinue the infusion through the UAC or UVC at time of removal
2. Perform HH
3. Loosen tape leaving UAC/UVC secure 
4. If the baby is active, then assistance may be required to hold the baby
5. Prepare dressing tray and sterile gloves
6. Perform HH
7. Cleanse the area with Sodium Chloride 0.9%
8. Cut and remove sutures using small scissors
9. Withdraw catheter slowly to 5 cm using a gauze swab to support the umbilicus
10. For UAC, continue withdrawing catheter at 1 cm per minute
11. For UVC, withdraw the remaining 5 cm over I minute
12. Observe for bleeding
13.  Apply pressure below the umbilical stump if UAC in situ with gauze until bleeding stops
14. If bleeding persists with UAC, apply a piece of Curospon to the umbilical stump. If bleeding continues despite application of Curospon, apply Surgiseal gauze. If there is persistent severe bleeding, suturing of the umbilical artery may be required
15. Do not cover umbilicus following catheter removal 
16. Perform HH
17. Settle baby and maintain supine position for 4 hours
18. Document action with date and time in medical records 
19. Dispose of used equipment correctly
20. Clean tray and restock
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[bookmark: _Toc74664947][bookmark: _Toc64275524]7.1 - Insertion of a peripheral IV Cannula

Alert:
Unless in an emergency situation a maximum of two attempts at Peripheral Intravenous Catheter (PIVC) insertion should be  undertaken. Following two failed attempts, consult a more experienced clinician. If a more experienced clinician has made two attempts, the clinician is to decide whether they continue attempting to insert the PIVC, or whether an alternate Intravenous (IV) access should be considered.

Equipment
Dressing trolley
Dressing pack/ Clear Dressing (Tegaderm IV)/ Extension set with needleless connection valve 
IV cannula Size 24 GA 

Note:
Department of Neonatology has two types of cannulas, BD Insyte Autoguard and BD Insyte. The BD Insyte Autoguard is the preferred and recommended cannula to be used, as it has additional safety mechanisms.

Syringes and drawing up needle
Sodium chloride 0.9% ampoule
70% alcohol and 2% chlorhexidine swab or Chloraprep
Arm board, tape brown and Elastoplast 
Blood tubes +- blood culture bottles
Sterile gloves, Safety goggles or protective face shield
Sucrose/ EBM
Alcohol based hand rub (ABHR)

Procedure
1. Staff must consult the Medical Officer responsible for the patient’s care before insertion to ensure that a PIVC is required, alternatives should be considered.
2. When repeated or prolonged administration of chemical irritants, such as Dextrose >10% Peripherally Inserted Central Catheter (PICC) /Umbilical Venous Catheter (UVC) line access should be considered, to avoid peripheral vein damage.
3. The staff member must wash their hands or apply ABHR.
4. Explain the procedure to the parent/carer if available and obtain informed verbal consent if appropriate, as per Consent and Treatment Policy. In certain  situations consent can be implied for example when resiting an Iv canula.
5. Conduct Positive Patient Identification procedure as per Patient Identification and Procedure Matching Procedure (CHS20/058) .
6. Check for previous difficulties with cannulation and/or IV therapy. Choose a suitable vein- avoid the antecubital fossa and great saphenous vein as may be required for PICC use.  Use transilluminator for difficult access.
7. Wash hands or apply ABHR.
8. Clean trolley and gather procedure equipment and take to infant’s bedside (procedure area)
9. Wash hands or apply ABHR.
10. Position infant, supporting proposed area of insertion. 
11. Apply tourniquet (Gauze or staff member), select vein then release tourniquet. Once the tourniquet has been successfully applied, never leave it on for more than one minute at a time. If you're having difficulty finding a vein, remove the tourniquet after one minute and try again on a different limb.
12. Select the most appropriate vein for insertion of the PIVC. 
13. Wash hands or apply ABHR.
14. Open dressing pack aseptically and place additional sterile items onto field.  Observe sterility of packaging and use by dates. 
15. Don protective eyewear.
16. Wash hand and don sterile gloves
17. Prime extension set with normal saline
18. Place sterile towel under the selected area and reapply tourniquet without contaminating gloves (or have assistant apply)
19. Clean insertion site and surrounding area, applying gentle friction in a circular motion, for 30 seconds using 70% alcohol with 2% chlorhexidine swab or Chloraprep (for blood cultures). Apply antiseptic to cover an area of approximately 3 x 3cm, allow the skin to air-dry for at least 30-60 seconds. Do not wipe, fan or blot dry the area. Do not re-palpate the vein after skin preparation.
20. Insert cannula ensuring vein is punctured. In premature infants you may not get flashback at the hub but may feel the cannula entering the vein. Advance plastic cannula and withdraw stylet.
21. Dispose of sharp immediately into sharps container
22. If the PIVC fails to enter vein or becomes contaminated do not reinsert or re-use. Do not attempt to reintroduce the stylet into the insitu PIVC. Remove entire device and commence again with a new PIVC.  If contaminated use a new dressing pack/sterile gloves.
23. Take any blood samples required using syringe and drawing up needle following the order of the draw.  
24. Release tourniquet, attach extension set and flush cannula with 0.9% Sodium Chloride to confirm placement.
25. Remove any blood spills near the insertion site with sterile gauze before strapping.
26. Without touching the insertion site secure the cannula with the stabilisation strips (Figure 1) and clear dressing covering the hub of the cannula (figure 2).  Cut the end of dressing near teddies if needed.  The insertion site should always remain visible.  Apply an arm board with Elastoplast (not completely circumnavigating the limb- Figure 3).
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         Figure 1						Figure 2
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Figure 3
27. Remove Gloves and perform Hand hygiene
28. As soon as possible after the insertion of the PIVC, document in the infant’s clinical records with using canula insertion sticker and nursing care plan, the date, time, site and size of cannula 
29. Ensure the extension tubing attached to the cannula is secure to minimise the risk of the cannula being accidentally dislodged.
[bookmark: _Toc74664948]7.2 - Flushing Of The IV Cannula
[bookmark: _Toc476499564]
Equipment
· Chorhexidine 2% and 70% Alcohol prep swab
· Sterile Sodium Chloride 0.9% or Posiflush
· 2.5 mL Luer Lock syringe
· Drawing up needle

[bookmark: _Toc64275525]Procedure 
1. Perform HH
2. Observe the site for signs of swelling or redness, disconnection of tubing or loose connection, blanching, or mottling
3. Insert syringe gently into bung
4. Slowly inject the Sodium Chloride 0.9% into the IV Cannula (at least 0.5 mL) and continue to observe the site for any swelling, redness or blanching
5. Perform HH
6. Document in baby’s progress notes and medication chart
7. Dispose of used equipment as per WH&S guidelines when procedure is completed
8. Check the baby is settled and the IV cannula is securely taped and positioned. 

[bookmark: _Toc64275526][bookmark: _Toc74664949]7.3 - Removal Of PIVC

Equipment 
· Clean trolley
· Dressing pack
· Gloves
· Gauze squares

[bookmark: _Toc64275527]Procedure 
1. Confirm with Medical Officer (MO) the cannula is for removal
2. Perform HH
3. Collect equipment
4. Attend hand hygiene before touching the patient by either hand washing or using ABHR
5. Set up equipment as aseptic procedure
6. Position baby supine and restrain as necessary
7. Carefully remove majority of strapping securing line
8. Wash hands and apply gloves
9. Clean site
10. Remove cannula - apply pressure with gauze until bleeding stops 
11. Reposition and make baby comfortable
12. Dispose of equipment in appropriate receptacles
13. Perform HH
14. Document cannula removal.
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[bookmark: _Toc64275529]Background 
Total parenteral nutrition (TPN) is the supplementation of enteral nutrition with an intravenous solution containing all the nutritional requirements to achieve optimal growth and development for neonates admitted in the NICU and SCN. The purpose of this procedure is to optimise the sterile field and to prevent the risk of Central Line-Associated Bloodstream Infections (CLABSI) in relation to TPN and Lipid Line Changes.

Note: 
· An inline filter is used to protect babies from infection by removing particulate contamination, precipitates, bacteria, fungi, and toxins.
· The prescription TPN will be changed daily or according to the baby’s electrolyte results.
· The premixed TPN and lipids will be changed every second day.  
· For babies < 32 weeks gestation, TPN and lipids are to be commenced on day 1. 
· For babies > 32 weeks gestation, commence 10% Dextrose +/- feeds in the first 24hrs. Ongoing TPN and lipid requirements will be dictated by the patient’s condition.

Equipment
· TPN order chart
· IV fluid orders chart
· Sterile drape
· Dressing Pack
· Chlorhexidine /Alcohol solution
· Giving sets and 3 way taps
· Sodium Chloride 0.9%
· 2 mL syringes 
· TPN solution and lipid solution (as ordered)
· Inline TPN and lipid filters
· Sterile gown and gloves 
· Head cap and face mask (for central lines)

Procedure
1. For peripheral lines-solution checked by 2 nurses and lines changed every 48 hours
2. Assess insertion site for signs of infection and dressing integrity
3. With a 2nd Registered Midwife/Nurse (RM/RN) check:
3.1 Baby’s identification
3.2 The TPN order against the MO’s prescription
3.3 The correct date and time for administration
3.4  Any changes in fluid volume, including lipids must be checked by 2 Registered Nurses (RN)
3. Place ‘STOP – sterile procedure’ sign outside door
4. All individuals working within a 1 metre radius must don face mask and head cap (only for central lines)
5. Perform HH
6. Prepare the aseptic field
7. Done sterile gown and gloves
8. Perform hand scrub 
9. Obtain assistance of a 2nd nurse for the line change
10. Check there is a 3-way tap proximal to the catheter site that is left in situ and not changed
11. Prime all main intravenous lines, attach filter and prime ensuring no air bubbles
12. Separately prime lipid line, lipid filter and a 3 way tap
13. Attach lipid infusion and the 3 way tap distal to main line filter (closest to the baby)
14. Turn the 3-way tap closest to the baby off
15. Open side door of isolette and provide a sterile field beneath the site for reconnection of new line.
16. Thoroughly clean the reconnection site with alcohol/chlorhex swab and allow to dry
17. Disconnect the existing line 
18. Connect the newly primed lines
19. Check all taps are secure
20. Change lines to the correct infusion pumps and check solution and rates with 2 RNs.
21. Open all taps to the infusion and baby
22. Position baby according to developmental guidelines
23. Label and date infusion lines and filters 
24. Dispose of all used equipment as per WH&S guidelines
25. Perform HH
26. Document and sign IV sheets
27. Fill out Daily Checklist for Central Line Maintenance. See Attachment 5.
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[bookmark: _Toc74664952]9.1 - Inotrope Infusion
The aim of inotrope therapy is to improve tissue blood flow and circulating blood pressure. Inotropes that can be used in infants include dopamine, dobutamine, adrenaline, noradrenalin, milrinone and isoprenaline.

Equipment 
· ABHR 
· [bookmark: _Toc389473280]Prepared inotrope infusion or medication to be prepared
· Infusion Pump
· Central venous access
· Sterile field
· Fluid order sheet 
· Syringes 1ml + 50ml/30ml 
· 1 filter needle 
· 1 drawing up needle 
· 1 additive label 
· 1 IV syringe giving set (IV pump) 
· 1 extension set (syringe driver) 
· 1 micro filter 
· 1 syringe driver  
· Cardiorespiratory monitoring 
· Head cap 
· Face mask
· Sterile gloves

Procedure 
1. Perform HH
2. Collect equipment
3. All inotropes should be ordered by the Registrar/Neonatologist on the IV fluid order and prepared as per unit drug protocol
4. Infusions should be reordered and changed every 24 hours
5. Infusions should be given via central or Percutaneous Intravenous Central Catheter (PICC) line as they can cause extensive tissue sloughing if extravasation occurs (infusion may commence in a peripheral line until the blood pressure improves to facilitate insertion of a central line and should be changed to the central line as soon as access is available) 
6. Ensure compliance with Central Line Bundle protocol when preparing and administering inotropes
7. Central line infusions should be changed daily with a 2nd RN check: the baby’s identification, the infusion order and MO’s signature, infusion label and expiry date and the dose, baby’s weight and rate on the infusion pump. 
8. Check that the prescription is correct according to the unit drug policy
8.1 Date and time for commencement of infusion
8.2 Dosage and rate of infusion on the infusion pump
9. When changing infusions they should be primed and running at the required rate prior to attachment as it reduces the risk of high/low levels of inotrope being infused
10. Inotropes should be given in a separate line and the line should never be flushed – if this is not possible compatibilities with other fluids must be considered- refer to the Department of Neonatology drug manual
11. Monitor vital signs continuously-blood pressure, heart rate, respiratory rate and O2 saturations
12. To decrease the potential harms of inotrope therapy, strategies such as minimal handling and decreased light and noise must be employed
13. Inotropes are weaned at the discretion of the Consultant Neonatologist/Fellow in relation to the patients’ condition and their individual tolerance 


[bookmark: _Toc74664953]9.2 - Inotrope Clearance

Alert
Inotropes are powerful catecholamines affecting cardiac output and heart rate. Both heart rate and blood pressure can be affected at very low infusion volumes. Great care must be exercised when starting, changing or flushing an infusion. 

Equipment 
· Prepared inotrope infusion
· Infusion Pump
· Fluid order

[bookmark: _Toc74664954]Procedure
1. Confirm with the MO that the infusion is no longer required
2. Obtain a written order from the MO for a Sodium Chloride 0.9% flush
3. Perform HH
4. Obtain assistance to check and prepare the Sodium Chloride 0.9% flush
5. Ensure compliance with Central Line Bundle protocol when accessing central line
6. Swab IV line connection port with alcohol and allow to dry
7. Disconnect inotrope infusion, connect the Sodium Chloride 0.9% flush and place in syringe driver
8. Commence the flush at half the terminal rate of the inotrope infusion and infuse at least twice the displacement volume of the lumen (minimum of 0.5ml infused in total)
9. Perform HH
10. Closely monitor the blood pressure and heart rate throughout the flush 
11. Immediately stop the flush if any adverse reactions such as hypertension or tachycardia are noticed and seek the advice of the MO
12. At the completion of the flush remove the extension set and dispose of appropriately
13. Record the procedure in the progress notes
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[bookmark: _Toc74664956]10.1 - Narcotic Infusion

Equipment
· Fluid order sheet
· Required medication
· Syringes 1ml + 50ml/30ml
· 1 filter needle
· 1 drawing up needle
· 1 additive label
· 1 micro filter
· 1 syringe driver 
· Cardiorespiratory monitoring

Procedure
1. Calculate correct drug dosage
2. Check drug order with a second RN for correct patient, date, drug, dosage and route
3. Surgical scrub (don gown, hat, mask and glove) if being administered by UVC or PICC line 
4. Draw up required narcotic from ampoule into syringe using a filter needle and check with a second RN
5. Draw up diluting fluid as ordered into 50ml syringe/30ml syringe
6. Add prescribed amount of narcotic into the 50ml syringe/30ml syringe with drawing up needle
7. Both RN’s check and sign additive label and adhere to syringe
8. Prime the giving set with narcotic solution, removing all air from the line
9. Connect to patient’s intravascular connection
10. Connect line to pump or syringe driver
11. Set the correct dose/rate 
12. The 2nd RN is to check the rate and commence the infusion using the drug library 
13. Ensure the  IV is patent and infusing correctly
14. Both RN’s are to sign the fluid order form
15. Check respiratory status is monitored continually
16. Dispose of equipment as per WH&S guidelines

[bookmark: _Toc74664957]10.2 - Narcotic Weaning
Weaning a continuous narcotic infusion aims to prevent symptoms of opioid withdrawal known as Neonatal Abstinence Syndrome (NAS). The prevalence of NAS is greater in infants who have received fentanyl as opposed to morphine. Similarly, infants who receive higher total doses or longer duration of opoid infusion are significantly more likely to experience NAS. All infants who have received a continuous morphine infusion for 6 days or a fentanyl infusion for 4 days must be weaned from the infusion gradually according to their individual tolerance.

· Maintain constant observation
· Wean 0.1ml hourly or as tolerated
· Withdrawal symptoms include 
· Neurologic excitability
· Gastrointestinal dysfunction
· Other signs such as poor weight gain
· If the withdrawal is prolonged the Neonatal Abstinence Syndrome scale (Finnegan’s) may guide the rate of opioid withdrawal 
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Epidemiology:
Venous extravasation is reported to occur in up to 70% of newborns treated in neonatal units, although is Extravasation Injury is less common. The rate of IV-line extravasation injury (EI) varies among NICUs. A 1985 [4] study of 100 NICU survivors 16–29 months following discharge identified 61% as having scars consistent with an EI. A more recent study from the United Kingdom found that 38/1000 neonates undergoing neonatal intensive care have extravasation injuries.

Definitions:
· Extravasation injuries - are caused by unintended leakages of fluids or medications from IV lines in which a fluid deviates from its planned pathway.
· Irritant agents – have the potential to cause pain, aching, tightness, and phlebitis in the vein or surrounding tissues. Can have an associated inflammatory response, with or without erythema at the site. 
· Vesicant agents – fluids capable of causing tissue damage after leakage into the tissues and may cause progressive damage over time. Peripheral extravasation leads to pain, erythema, soft tissues damage, with or without necrosis. Centrally may cause inflammation, damage to surrounding tissues, erythema, tissue damage with or without necrosis.

Possible consequences:
1. Pain, infection, and ulceration to site of injury
2. Scarring to anatomical structures, Tendons, nerves, joints and soft tissue
3. Contractures of limbs
4. Amputation of digits or limbs

Key Risk factors:
Any infant with intravenous access
Increasing prematurity. Those <27weeks are at the greatest risk
Continuous infusions or frequent cannulations
The site of cannulation
· Dorsum of the hand
· Antecubital fossa
· Near or across joints
· Scalp

Prevention strategies:
The best evidence shows that prevention of extravasation injury is the best practise. The following steps will minimise the potential for injury.
Antecubital veins should not be used for hazardous and/or vesicant solutions
If a peripheral cannula is used to infuse vesicant the cannula should not be >24hrs old
Vesicant agents should only be administered by accredited nursing or medical staff 
Ensure vascular access is patent prior to administration of any fluid with a flush peripherally and ensure flashback centrally.
Clinician administering medication should have knowledge of:
· Access device and infusion pump
· Drug or infusion to be administered
· The risk of infusing fluids or drugs in high volume or high rates
If prolonged intravenous access will be required, then early insertion of a central line should be considered
Follow all the medication guidelines as outlined in the NeoMed folders (found by the bedsides)
When taping a vascular access, the insertion site must always be visible
Perform hourly visual checks of the venous access site.
Regular 6 hourly flushing of capped peripheral intravenous cannula
Recognise signs of extravasation injury (see below)
Cease infusion or administration of infusion if there is difficulty flushing, apparent pain or swelling
Document with all infusions – grade of venous access site, skin integrity, infusion pump pressures, fluids/drugs infused, and the volume infused
In the case of extravasation and observation of injury, document all neurovascular observations in Neurvascular Observation Chart. See Attachment 6.
It is essential to recongize the signs of extravasation, to provide first aid, then to grade the type of injury in the management of an extravasation injury

Recognition and grading of extravasation injury:
Blanched skin that may be cool to touch
Pressure, swelling or tightness
Discomfort, pain, or tenderness
Insertion site oedema
Alteration of the IV flow
Leakage of infused fluid at the insertion site

First Aid and Management Plan:
· Follow first aid and management plan in relation to grade of injury
· Refer to Pain Management section on Neonatal Routine Care policy for non-pharmacological and pharmacological pain relief strategies
· For Grade 3-4 Injuries and where photographic evidence is required, use the Consent for Photographs, Videos, or Voice Recordings form. 







Assessment and First Aid Management Guideline (Grading of injury: Grade is based on the worst sign)
	Grade
	Assessment
	First aid and management plan

	Grade 1
	· Difficulty flushing cannula, may have leakage at site
· Minimal swelling, less than 2cm from site of insertion OR only 1 joint involved
· Pain at infusion site
· Nil redness, capillary refill distal to the injury, Distal pulses normal

	· Stop infusion and contact neonatal registrar and inform the team leader
· Assess if access device should be removed
· Remove cannula and tapes
· Elevate limb
· Arrange for new intravenous access if necessary
· Inform parents and carers
· Document the incident and complete a RISKMAN report
· Hourly observations for 12hrs of the site

	Grade 2
	· Difficulty/inability to flush cannula and may have leakage at the site
· MODERATE swelling, greater than 2cm from site or two joints involved
· Pain at infusion site
· Skin integrity intact, minimal redness
· Slightly prolonged distal capillary refill time, 2-3 seconds

	· Stop the infusion and contact neonatal registrar and inform the team leader
· Do not remove the line immediately. 
· Consult tissue viability team for further management and treatment advice
· Assess for pain and give adequate analgesia
· Elevate the limb
· Document the incident and complete a RISKMAN report
· Inform parents and carers
· 15min observations for 2hours then hourly observations of site until clinically indicated


	Grade 3
	· Difficulty/inability to flush cannula
· Moderate swelling above and/or below the site
· Pain at infusion site
· Skin blanching +/- redness at the site
· Sluggish capillary refill time, greater than 4 second capillary return below the site.

	•	Stop infusion, contact neonatal registrar and inform the team leader 
· Arrange urgent medical review
· Tissue viability team review
•	Do not remove the line immediately.
•	Give appropriate pain relief 
•	Consider infiltration of the injury site (see below).
• Inform parents and carers
· Written consent required for any photographs taken
· Document the incident and complete a RISKMAN report
· 15min observations for 2hours then hourly observations of site until clinically indicated

	Grade 4
	· Difficulty/inability to flush cannula
· Severe swelling above and/or below the site
· Skin blanching redness and/or discolouration which may be purple or black, 
· +/- Arterial occlusion
· +/- Blister
· Pain at infusion site may be absent due to reduced sensation 
· Skin temperature is cool or cold to touch
· Weak or absent palpable pulses on affected limb, 
	•	Stop infusion, contact neonatal registrar and inform the team leader 
· Arrange urgent medical review 
· Tissue viability team review
•	Leave cannula insitu until reviewed by a doctor (treating team)
•Give appropriate pain relief
•	Consider infiltration of the injury site (see below).
· Inform parents and carers
· Written consent required for any photographs taken
•	Document the incident and complete a RISKMAN report
•	15min observations for 2hours then hourly observations of site until clinically indicated




[bookmark: _Toc74664959]11.1 Infiltration of severe injuries:
The evidence for infiltration of severe injury in NICU is not conclusive. The decision will sit with the Neonatologist on service.

Below is suggestion for chemicals that could be used for infiltration:
Phentolamine
Hyaluronidase 1500 IU vials
Further information if required regarding recommended advice for infiltration for specific medications can be found in the SCHN iv extravasation management practice guidelines. 

Hyaluronidase 
Hyaluronidase is an enzyme that temporarily decreases the viscosity of hyaluronic acid, the ground substance or intracellular cement of the tissues. This facilitates absorption and dilution in tissue fluids. 
Optimum use is within the hour but can be effective if used within the 1st 24hrs
Follow instructions as per NEOMED guidelines
Suggested directions
· Without normal saline irrigation
· Stop infusion and leave cannula in-situ
· Try to aspirate cannula
· Administer 1mL of hyaluronidase (15IU/mL) through existing cannula and/or
· Inject a total of 5 lots of 0.2 mL aliquots of hyaluronidase (at concentration of 300IU/mL) into the periphery of the injury
· With normal saline irrigation
· Under aseptic technique, the discoloured area and surrounding skin are cleaned and infiltrated with local anaesthetic
· Administer 1mL of hyaluronidase (15IU/mL) through the existing intravenous cannula
· Inject around and through the extravasation injury a total of 5 lots of 0.2mL aliquots of hyaluronidase (1000IU/mL)
· Make 4 small punctures using a 19G needle around the edge of the injury
· Irrigate with normal saline through these punctures with a 19G needle. The limb may become swollen but the saline should be massaged out gently through the holes with gentle manipulation. Volume of irrigation ranges from 20mL to 500mL
· After irrigation leave puncture wounds open and apply an atraumatic wound dressing.

Phentolamine
Use for extravasation injuries due to dopamine or other vasoconstricting agents. 
Best to used within 12hrs of infiltration injury. 
Suggested direction of use (Currently not in NEOMED guidelines)
· Phentolamine is injected into the IV cannula and or subcutaneously encircling the infiltrated site with 4-5 injection sites
· A total of 1mL/kg or a 1mg/mL solution is injected
Potential side effects
· Hypotension

[bookmark: _Toc74664960]11.2 -  Irrigation

Procedure
1. Administer analgesia and wait 10 minutes before commending procedure
2. Perform HH
3. Do not rupture formed blisters during the procedure
4. Clean the affected limb with antiseptic solution
5. Infiltrate the affected area in four quadrants with subcutaneous 1% lignocaine (max 0.15mL/kg)
6. Hyaluronidase irrigation (followed by Saline 0.9% irrigation): Inject around and through the extravasation injury a total of 5
1. lots of 0.2mL aliquots of hyaluronidase 1000units/mL 
7. Saline Irrigation: Irrigate the area using the four puncture marks already made from the hyaluronidase using 0.9% saline in 10-
2. 20mL aliquots
8. If the cannula is still insitu, infiltrate 3-5mL 0.9% saline and then remove the cannula
9. Massage out any oedema that develops in the direction of the puncture marks
10. If the extravasation fluid includes lipid, irrigate the area until the effluent runs clear
11. Large areas of extravasation may require additional infiltration of local anaesthetic during the procedure
12. Once complete Apply a non-occlusive dressing to the area as advised by the treating medical team or plastics team
13. Elevate the affected limb
14. Do not apply hot or cold packs to the affected limb
15. Administer antibiotics if signs of infection occur
16. Nursing staff to continue to observe the site hourly for the first 24 hours to monitor for adverse effects
17. Medical staff should review the site 1-2 hours post irrigation procedure to assess effectiveness. This should then be reviewed again in 24hours by medical staff.

Back to Table of Contents
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Outcome 
Reduction in clinical incidences (as reported in RiskMan) particularly venous extravasation related to venous and arterial access, devices, and management
Provide staff with direct information on clinical procedures related to venous and arterial access and management

Measures
Track incident data via RiskMan in relation to venous and arterial access, devices, and management specifically extravasations. 
Monitor patient database (NICUS database) for central line associated blood stream infection (CLABSI) for quality and safety 
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Policies
· Health Directorate Nursing and Midwifery Continuing Competence Policy
· Patient identification and procedure matching 
· IV Extravasation Management Practice Guideline (infants, children and adolescents)
· Informed Consent (Clinical)

Manuals
Neonatal Intensive Care Drug Manual

Procedures
· Infection Prevention and Control -  Healthcare Associated Infections Clinical Procedure
· Patient Identification and Procedure Matching Procedure\
· Central Venous Access Device (CVAD) Management – Children, Adolescents and Adults (NOT Neonates)

Guidelines
Developmental Care in the Neonatal Intensive Care and Special Care Nursery
Neonatal Routine Care 

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

Forms
· Consent for Photographs, Videos, or Voice Recordings
· Daily Checklist for Central Line Maintenance
· Checklist for Insertion of PICC
· Checklist for Insertion of Umbilical Line(s)
· Neonatal arterial line hourly observation chart
· Neurovascular observations chart
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