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The purpose of this procedure is to outline the safe and effective insertion, management, and removal of the Intercostal Catheter (ICC) for adults and paediatrics patients cared for under the direction of Canberra Health Services.

This procedure covers the set-up and maintenance of chest drains in all areas of the hospital and gives guidance for the management of intercostal catheters which includes: 
Insertion
Observations
Clamping
Injection of urokinase for treatment of empyema in infants, children and adolescents
Dressing change
Obtaining a drainage specimen for analysis
Removal.
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Pleural procedures should be performed during business hours unless in an emergency.
Paediatric patients (infants, children and adolescents) will generally have intercostal catheters inserted under general anaesthetic.
Back to Table of Contents
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This document applies to adult and paediatric patients requiring insertion and maintenance of single or multiple intercostal catheters at a CHS Network facility. The CHS Network includes the inpatient and outpatient facilities at the Canberra Hospital, Clare Holland House, North Canberra Hospital, University of Canberra Hospital and community-based services.

This document applies to the following staff working within their scope of practice:
Medical Officers (MO) assessed as competent in the insertion and care of ICCs.
Nurses and Midwives assessed as competent in the care of ICCs
Students under direct supervision.

Refer to Intercostal Catheter (ICC) – Insertion of small bore in adults policy for guidance of insertion of small bore ICC in adults, including credentialing/training and suitable environments for the procedure. 

This procedure applies to intercostal catheters only; for other drains refer to the Drain Management procedure, available on the Policy and Guidance Documents Register. 
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When the chest wall is opened, or lung is penetrated, either surgically or through trauma or by disease, air, blood or fluid will enter the tiny space between the parietal and the visceral pleurae. Negative pressure that keeps the pleurae adherent and holds the lungs against the chest wall will be disrupted causing the lung to collapse completely or partially, resulting in a pneumothorax. 

Pleural catheters or intercostal catheters (ICC), which may be known simply as ‘chest drains’, are inserted to allow draining of air, blood or pus, from the pleural spaces. The catheters are then connected to underwater-seal drainage (UWSD) systems. These systems allow for the re-expansion of the lungs and restoration of negative pressure in the thoracic cavity. The underwater seal prevents backflow of air or fluid into the pleural cavity.  Appropriate chest drain management is required to maintain respiratory function and haemodynamic stability. 
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Note: Paediatric patients usually have an ICC inserted under general anaesthetic. 

[bookmark: _Toc389473279]Equipment
Insertion of a Pig Tail Catheter
Alcohol based hand rub (ABHR)
Large dressing trolley
Detergent impregnated wipes
Suture set
Gauze swabs (4)
Intercostal pigtail catheter (ICC) (Medical Officer will advise size)
Chest drainage system (UWSD)
Skin preparation e.g. alcohol chlorhexidine or iodine solution
10mL & 50mL syringe
Needles, 19G, 23G, 25G, drawing up needle (1 of each)
Suture material- 2/0 silk
Adhesive tape
Sterile gown
Sterile gloves
Clean gloves
Connecting tube 
Sterile drapes
Fenestrated drape
Drain dressing (e.g. fenestrated foam or drain sponge)
Occlusive dressing
Sterile specimen containers 
Local anaesthetic (e.g.  lignocaine or xylocaine 1%)
Suction tubing
Suction apparatus
Padded tube clamps x2 
Mask
Cap
Safety glasses, goggles or shield
Clinical waste receptacle
General waste receptacle
Sharps bin
Analgesia as prescribed
Hudson mask
Oxygen
Stethoscope
Watch with a second hand
Sphygmomanometer (Blood pressure cuff)
Oxygen saturation monitor
Thermometer

Equipment for Large Bore
As above plus major procedure pack (without suture set), scalpel blade and required ICC sized large bore tube.
[bookmark: _Toc389473280]
Procedure for Nursing Staff/Assistant:
1. Ensure the patient’s X-rays are obtained from Medical Imaging (online or hard copy) prior to insertion
2. Attend hand hygiene before touching the patient by either hand washing or using alcohol-based hand rub (ABHR)
3. Ensure that the MO  has obtained the patient’s consent, refer to the Consent for Healthcare Treatment guideline.
4. Ensure the patient’s privacy ismaintained throughout the procedure
5. Ask the patient if they have any allergies to dressings or tapes
6. Ensure the patient has adequate analgesic cover half an hour prior to the procedure
7. Team time out is performed as per Surgical Safety Checklist Policy including: 
a. confirmation informed consent has been obtained
b. the patient's identity – this is to be checked against the patient’s identification band and through positive identification e.g. verbal. Refer to Patient Identification and Health Care Activity Matching Procedure
c. the procedure side/site is marked if applicable
d. all relevant documentation and imaging data is available
8. Attend and record a full set of vital signs including:
a. Respiratory rate (RR)
b. Oxygen saturations
c. Temperature
d. Blood pressure (BP)
e. Pulse (P)
f. Level of consciousness (LOC)
g. Record Modified Early Warning Score (MEWS)
9. Leave the oxygen saturation monitor on the patient for monitoring throughout procedure
10. Administer 6 litres per minute of oxygen via Hudson mask (or as prescribed by the Medical Officer)
11. Attend hand hygiene by either hand washing or using ABHR
12. Clean trolley with detergent impregnated wipes and dry with a disposable towel
13. Set up equipment on trolley at the patient’s bedside
14. Discard packaging in general waste receptacle
15. Attend hand hygiene by hand washing or using ABHR
16. Don personal protective equipment (PPE) including safety goggles or shield and gown, prior to opening the sterile equipment
17. Open the suture set and Pigtail Catheter set or major procedure pack and position equipment using the setting up forceps
18. Assist the patient into an upright position and seated with their legs over the side of the bed, and arms resting on the bedside table or as directed by the MO
19. Expose insertion site
20. Attend hand hygiene by either hand washing or using ABHR
21. Prepare the underwater seal drain:
a. Remove outer packaging (discard packaging into general waste receptacle)
b. Leave tubing attached to drainage system
c. Remove large sterile water ampoule from back of drainage system
d. Fill water seal with entire contents of ampoule (45mL) via suction port located, on the top of the drain 
e. Dial up the prescribed amount of suction by turning the rotary suction regulator dial to ordered level
f. Ensure the drainage system is easily accessible  for attachment post insertion of ICC
22. Attend hand hygiene by either washing hands or using ABHR
23. Don clean gloves
24. Assist MO as required
25. Observe the patient closely for indications of respiratory distress
26. Communicate any concerns to the MO

Immediately After ICC Insertion
1. Do not connect the ICC to the UWSD without the water seal being set up.
2. To connect the ICC to the drain:
a. Ensure a connector is attached to the ICC (for Pigtail Catheter attach connecting tube which connects to UWSD)
b. Detach tubing from back of drainage system
c. Remove protective cap, the end to be attached to the ICC must remain sterile
d. Hand the tubing to the MO to attach to the ICC.
3. Position the UWSD at least 60cms below the patient’s chest height.
· Rationale: promotes drainage of fluid from the pleural space.
4. Check the whole length of the drainage tubing for patency and kinking to prevent accumulation of air in the chest cavity.
· Rationale: A loop can trap fluid and work against the negative pressure.
The dressing may be attended by the MO or nursing staff
1. Apply a fenestrated foam and occlusive dressing to drain insertion site.
2. Ensure the dressing is occlusive and with no potential leaks.
3. Secure connections:
· With 1.25cm wide adhesive tape
· Ensure tape is applied lengthways up the tubing
· DO NOT wrap tape around the connections
· Optional - Cable tie connection on both sides 
4. Ensure visibility of fluid in connection.
5. Secure the tube to the patient with adhesive tape or anchoring device; ensure the tape  does not create any kinks.
6. Attach the suction tubing to suction port if ordered. 
7. Turn suction on until the bellows are at the midline of Vacuum Indicator ().

Note: Low wall suction device is not required. The level of suction is controlled by the regulator dial.

8. Check suction is maintained.
9. Attend Hand hygiene by either washing hands or using ABHR.
10. Position the patient comfortably.
11.  Ensure that the patient’s call bell is within reach.
12. Perform a full set of vital signs and UWSD observations and record on flowsheet in DHR 
13. Contact the Radiology Department for a post insertion of an ICC chest x-ray.
14. Document all observations on the appropriate charts, e.g. Modified Early Warning Score (MEWS), fluid balance chart, in the patient's clinical record and escalate if required according to MEWS and Medical Emergency Team (MET) criteria.
15. MO and nurse documents the procedure in the patient's clinical record.
16. MO to review chest x-ray and document results in the patient’s clinical record.

Alert: 
Post insertion X-Ray is essential to ensure correct placement of the ICC
Patients with an ICC must be escorted by a Registered or Enrolled Nurse competent in caring for an ICC for all off-ward procedures, refer to Patient Escort and Transport Procedure

Required Vital Signs and UWSD Observations Post Insertion of an ICC
Full set of vital signs, minimum 4th hourly for the first 24 hours (hourly for infants, children and adolescents).
1 hourly UWSD and drain site check for the first 24 hours and 2nd hourly thereafter until drain removed (Refer to Section 3 for UWSD Cbservations). Perform hourly observations for infants, children and adolescents until the drain is removed.
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Monitoring of an ICC and UWSD
Observe and record on the flowsheet in DHR:
1. Oscillation/ swing/ tidaling
2. Air leak
3. Suction
4. Drainage
5. Dressings and insertion site
Management of chest drainage system complications is included in Attachment 1.

Frequency:
Hourly obsevations for the first 24 hours
2 hourly if drainage is less than or equal to 100mL/hr or 4 hourly as indicated by MO. 

All patients with an ICC in situ must have the drain attached to a CHS approved Underwater seal chest drainage unit, Heimlich Valve or Atrium Express Dry Seal Chest Drain Mini 500.

Note: Patients transferred from other hospitals on a different drainage system must  have them replaced with a CHS approved UWSD system.  

Nursing Considerations for Patient with ICC and UWSD
Protected chest tube clamps (ends covered with oxygen tubing) for each ICC insitu are to be with patient at all times (in case of disconnection and for removal).
Check that emergency equipment  bedside oxygen and suction is functioning
Safety requirements – ensure that the ICC drain is secure, dressing intact and airtight, with connections securely taped and visible. Check that the water level in underwater seal chamber is to the mark indicated.
Observe drain sites for any signs of infection, i.e. Inflammation, discharge, oedema or pyrexia.
Ensure adequate pain relief for patients with chest drains.
Keep drainage system positioned below the patient’s chest level.

Attending ICC Observations 
1. Attend hand hygiene before touching the patient by either hand washing or using ABHR.
2. Explain the procedure and obtain verbal consent from the patient.
3. Ensure patient privacy
4. Measure and record respiratory rate and oxygen saturations.
5. Check level of suction prescribed by the MO.

Alert: Suction is commenced and/or adjusted ONLY as directed by a MO.

6. Temporarily disconnect or turn off the wall suction. 
7. Underwater seal drainage systems should be assessed for oscillation and air bubbling through the water seal.
8. Ask the patient to take a deep breath and cough.
9. Observe the water seal for oscillation on inspiration (this can be seen by the rise and fall of the water in the water seal).
10. Observe and measure by the increment on the water seal chamber (large swing indicated the lung has not full expanded and space remains in the pleural cavity).

Note: 
Remove suctioning to observe swing/oscillation, oscillation/swing cannot be observed when suction is in progress.
A chest drain located in the mediastinum will not cause bubbling in the underwater seal chamber.

11. Observe the water seal chamber for bubbling (this will occur on coughing or may be present without coughing if there is a large leak).
12. Note the level of bubbling (i.e. intermittent, continuous). 
13. Reconnect or turn the suction back on to prescribed level.
14. Turn suction on until the bellows are at the midline of Vacuum Indicator.
15. Record presence of oscillation and/or swing on the Observation Chart

Alert: 
If a patient has a large air leak from the UWSD, clamping the tube may rapidly cause a tension pneumothorax if the air leak is originating from the lung.  A medical order is required prior to clamping.
When a chest tube is in the pleural space, excessive continuous bubbling indicates an air leak in the pleural cavity or within the drainage system. Check the patient for signs of respiratory distress and examine the tubing for a possible air leak. A thorough check of all connection is essential to ensure there are no loose connections. Sudden or new onset of air leak must be addressed and notify MO. Change the dressing if needed to maintain a good seal. Trouble shoot for air leak.
If the patient has subcutaneous emphysema, this could indicate that air is escaping from the pleural space and into the subcutaneous tissues. Examine/monitor and mark the size to ensure it is not expanding and inform the MO. Subcutaneous emphysema can cause respiratory distress if near the airway, so call a MET  if required. Take down the dressing and trouble shoot site of air leak.
Sudden cessation of bubbling associated with additional clinical signs of respiratory distress may indicate a kink or blockage within the drainage system. This must be rectified immediately and contact the MO for patient review.
If blood drainage and/or clots are visible in the tubing, to clear, squeeze, alternately hand-over-hand along the drainage tube. This action may generate sufficient pressure to move fluid along the tube.

Observation from the drainage chamber includes: 
Volume
Colour
Type (blood, haemoserous, chyle, pus, serous)
16. Record drainage on Observation Chart, and Fluid Balance Chart.
17. Attend to more frequent observations if drainage is a lot.
18. Contact the MO if concerned or abnormal observations are taken.

Alert: 
Notify the MOwhen:
· Bloodstained drainage exceeds 200mL hourly after insertion or return to ward (RTW) from operating rooms (OR)
· Drainage exceeds 1000mL in the first hour slow the drainage using the roller clamp and inform the MO, open the roller clamp as per advice from the MO
Return of swing or air leak after periods of no swing or air leak.

19. Ensure excess drainage tubing is positioned along the mattress so that there are no dependant loops of tubing.  
20. Ensure that no kinking of the tubing occurs. Check drain tube for blockage of tubing with blood clots, fibrin and debris, gently lifting sections of tubing to assist fluid flow into drain. Do not “strip” tubing.
21. Ensure the patient is comfortable.
22. Attend hand hygiene by either washing hand or using ABHR.
23. Document the following chest drain observations and any concerns/actions in patient clinical record:
· Suction in mmH₂O – suction is only active if connected to wall suction
· Air leak – indicated by presence of bubbles in the water seal chamber, whether patient has suction on or off. Note some patients may not have the strength to expel air from the pleural space without the assistance of suction
· Swing/oscillation – this indicates negativity of the pleural space and will decrease as the lung re-expands 
· Colour – describe the nature and type of drainage present – serous, haemoserous, chyle, pus, blood
· Drainage totals document from 2400 to 2400mL in daily column, document overall total in cumulative column and record on Fluid Balance Chart, ensure weekly fluid balance is also completed
· Any signs of respiratory distress, i.e. Rapid respiration, pallor, cyanosis, sweating or pressure on the chest.
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The chest tube should not be clamped during patient movement, ambulation, or during trips to other parts of the hospital

Equipment 
Alcohol based hand rub (ABHR)
Two padded tube clamps (e.g. Howard Kelly) for each ICC (padding clamps is done by placing pieces of oxygen tubing over the ends of the clamps).

Clamping an ICC should only be done: 
When a MOr orders clamping 
Whenever the patient is at risk of having air or fluid entering the pleural space 
Prior to the removal of an intercostal catheter to test that no air leak exists in the lung 
Replacing a chest drain when the drainage system has been knocked over and disconnected or otherwise disrupted
If there has been no bubbling in the water seal, or no air leak from the lung, tubes may be clamped for the short time to re-establish drainage
Absolute lung re expansion.

Two padded tube clamps must be applied to each ICC only:
In the event of accidental disconnection or breakage
When drainage tube is place <60cm below the patient’s chest.

Procedure
1. Check if orders for clamping and removal have been documented in the progress notes by the MO
2. Attend to hand hygiene before touching the patient by either hand washing or using ABHR
3. Explain the procedure and obtain verbal consent from patient and/or parent/carer for paediatric patients
4. Ensure the patient’s privacy
5. Measure and record the patient’s respiratory rate and oxygen saturations
6. Position the patient for the procedure
7. Clamp the ICC close to the chest wall, approximately 2.5cm apart and in opposite directions
8. Ensure the clamps are not dragging on the ICC
9. Maintain clamping for the period prescribed by MO
10. Ensure the patient is comfortable
11. Attend hand hygiene by either hand washing or using ABHR
12. Document clamping on observation chart and in the clinical record.

Alert: Routine clamping is not advised. In a patient with a large air leak, never clamp the tubes as clamping may cause a tension pneumothorax or cardiac tamponade
Clamping should only be performed when documented by the MO in the patient’s clinical record.

Back to Table of Contents
	[bookmark: _Toc195524997][bookmark: _Toc199502570]Section 5 – Dressing Change (excluding NCH)



An occlusive dressing around the intercostal catheter must be routinely checked each shift and when UWSD observations are attended. The occlusive dressing is changed at least every 48 hours and/or when required.

Equipment 
Alcohol based hand rub (ABHR)
Soft pre-moistened cloth (community only)
Dressing trolley
Detergent impregnated wipes
Basic dressing pack 
Clean gloves
Sterile gloves
Drain dressing e.g. fenestrated foam
Sodium Chloride 0.9%
Chlorhexidine 2%/alcohol 70% swab sticks x 5
Tape 
Transparent occlusive dressings e.g. Film
Sterile gauze (to cover the fenestrated dressing and ICC).
Securement device (StatLock® Universal Plus in the appropriate size for pigtail drains inserted in Radiology)
Sterile scissors (to trim the StatLock® to enhance patient comfort if required)
Tape measure
Clean gown
Personal protective equipment (PPE) including safety goggles or shield
Scissors 
Plastic blue sheet
General waste receptacle
Clinical waste receptacle.

Procedure
1. Perform Hand hygiene before touching the patient by either hand washing or using ABHR
2. Ensure the patient’s privacy will be maintained throughout the procedure
3. Explain the process and purpose of the dressing change
4. Obtain verbal consent as per Informed Consent – Clinical Policy 
5. Confirm allergies to dressings or tapes
6. Ensure the patient is placed in a comfortable position
7. Place the blue sheet under the patient
8. Attend hand hygiene by either hand washing or using ABHR
9. Clean trolley with detergent impregnated wipes and wipe dry. Clear and/or clean a suitable space for sterile setup (community only)
10. Set up equipment on trolley at the patient’s bedside
11. Discard packaging in general waste receptacle
12. Don PPE prior to opening sterile equipment
13. Open the basic pack and position equipment using the setting up forceps
14. Attend hand hygiene by either hand washing or using ABHR
15. Don clean gloves
16. Expose the wound site
17. While ensuring the catheter is secured to the patient’s skin with tape, carefully remove the old occlusive dressing. Never use scissors to remove the dressing as accidental cutting of the catheter can occur Remove the soiled dressing with setting-up forceps
18. Discard the dressing and forceps and gloves into the clinical waste receptacle

StatLock® Removal Technique:
a. Disengage: open the StatLock® device retainer by pressing the tab and lifting the lid
b. Carefully lift the catheter from the retainer
c. Dissolve: first lift the edge of the anchor pad using 3-4 alcohol swabs.  Then continue to stroke the under surface of the pad with adhesive removal swabs to dissolve adhesive anchor pad away from skin.  Do not force pad to remove
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19. At the first dressing / securement device change and subsequent changes measure and record the length of exposed catheter from the insertion site to the ‘hub’. Compare with initial measurement recorded in clinical record. If the catheter has moved more than 2 cm, contact the MO.
20. Attend hand hygiene by either hand washing or using ABHR
21. Don sterile gloves 
22. If required, trim the ‘butterfly wings’ of the StatLock® using sterile scissors
23. Place sterile towel under the ICC
24. Observe the insertion site for infection, refer to Wound Prevention and Management Procedure
25. Report any concerns of infection to the MO immediately, if wound swab is required refer to Wound Prevention and Management Procedure
26. Using sodium chloride 0.9% soaked gauze cleanse the wound in an ever-increasing circular motion 
27. Clean the skin around the ICC insertion site with chlorhexidine alcohol swab sticks three times.  Cover an area approximately 15cm in diameter; discard each swab stick after use
28. Clean ICC site with the 4th and 5th swab sticks from insertion site downwards. Let skin dry completely.

StatLock® Application Technique: (used only for fine bore ICC)
1. Apply skin prep wipe for enhanced adherence and skin protection.  Allow to dry for 10-15 seconds
2. Wipe the catheter with an alcohol swab (so that it is wet for insertion into the StatLock® retainer)
3. Always secure catheter to the StatLock® retainer before placing pad on the skin 
4. Bring the StatLock® anchor pad into position.  Stabilise the catheter between fingers and then double tug the catheter to stretch-fit into the retainer
5. Close the lid
6. Peel away the StatLock® paper backing one side at a time. Place on skin
7. Apply gauze over the catheter insertion site and Stat Lock® to prevent the occlusive dressing adhering to catheter
8. Place occlusive dressing(s) over the catheter insertion site and StatLock®.  Ensure the catheter is secured by the occlusive dressing and the dressing is waterproof
9. Ensure the catheter is secured to the patient’s side with tape
10. Replace the securing tapes if they are loose
11. Examine the catheter from the exit at the chest wall to the drainage system to make sure there are no kinks or loops that could close off the ICC
12. Apply the fenestrated drain dressing around ICC insertion site
13. Apply gauze over the fenestrated dressing and ICC
14. Apply the occlusive dressing over gauze, fenestrated dressing and ICC
15. Ensure occlusive dressing has adhered to the skin and no leaks are present (multiple occlusive dressings may be required
16. Secure the tubing to the patient using an anchoring device or tape
17. Discard equipment and gloves into clinical waste receptacle
18. Clean trolley with detergent impregnated wipes  
19. Attend hand hygiene by either hand washing or using ABHR
20. Ensure patient is comfortable with new dressing and understands when the next dressing change will be attended
21. Change dressing as frequently as required, at minimum the dressing must be changed every 48 hours
22. Document in patient’s clinical record:
a description of the insertion site
type of dressing applied
the reason for the change
signs of wound infection and actions taken (where noted).
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Equipment 
Alcohol based hand rub (ABHR)
Clean gloves
Personal protective equipment (PPE) including safety goggles or shield
Chest drainage system Under Water Seal Drain (UWSD)
Padded tube clamps x2 

Procedure
1. Attend hand hygiene before touching the patient by either hand washing or using ABHR
1. Ensure patient’s privacy will be maintained throughout procedure
1. Explain the process and purpose of the chamber change
1. Obtain verbal consent
1. Ensure the patient is placed in a comfortable position 
1. [bookmark: _Hlk89180187]Attend hand hygiene by either hand washing or using ABHR
1. Prepare the underwater seal drain
1. Remove outer packaging (discard packaging into general waste receptacle)
1. Remove attached tubing as existing tubing can be utilised
1. Remove large sterile water ampoule from back of drainage system
1. Fill water seal with entire contents of ampoule (45mL) via suction port located on the top of the drain 
1. Dial up the prescribed amount of suction by turning rotary suction regulator dial to ordered level
1. Ensure the drainage system is easily assessable for attachment 
1. [bookmark: _Hlk89773423]Attend hand hygiene by either hand washing or using ABHR
1. Turn off suction if it’s on suction before clamping
1. Attend hand hygiene by either hand washing or using ABHR
1. Apply gloves and PPE
1. Clamp ICC using 2 padded tube clamps above the connector and in opposite directions
1. Disconnect chamber from tubing at connector ensuring connector remains clean (no-touch method) and attach to new system
1. Remove padded tube clamps
1. Attach suction tubing to suction port if ordered 
1. Turn suction on until the bellows are at the midline of Vacuum Indicator ()
1. Suction will only be achieved when wall suction at a minimum of -80mmHg is applied and the bellow expands to at least the  indicator
Note: Low wall suction device is not required. The level of suction is controlled by the regulator dial.

1. Check suction is maintained
1. Attend Hand hygiene by either washing hands or using ABHR
1. Position the patient comfortably
1. Ensure that the call bell is within reach 
1. Perform full set of vital signs and UWSD observations, record on daily Chest Drain Observations chart 
1. Dispose of UWSD chamber in clinical waste receptacle 
1. Attend hand hygiene by either hand washing or using ABHR
1. Record procedure in patient’s clinical record.
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Equipment 
Alcohol based hand rub (ABHR)
Kidney dish
20mL syringe
25 gauge needle
Alcohol swabs x 3
Clean gloves
Personal protective equipment (PPE) including safety goggles or shield
Sterile specimen jar
Pathology label with patient details
General waste receptacle 
Clinical waste receptacle.

Procedure
1. Confirm orders for collection of specimens in the patient’s clinical record
1. Confirm correct patient by cross checking pathology request  on Digital Health record (DHR) patient’s identification band and verbal confirmation from patient, refer to Pathology Specimen Management Procedure
1. Attend hand hygiene before touching the patient by either hand washing or using ABHR
1. Ensure patient’s privacy will be maintained throughout the procedure
1. Explain the process and purpose of the specimen collection
1. Obtain verbal consent
1. Ensure the patient is placed in a comfortable position in bed
1. Attend hand hygiene by either hand washing or using ABHR
1. Don PPE and clean gloves
1. Clean the port with alcohol swab, allow 30 seconds to dry
1. Remove the required amount of fluid from the drainage tubing using the 20mL syringe or by cleaning the small part of the tube with alcohol where the fluid sample can be obtained using the 25-gauge needle as the tube is self-sealing 
1. Inject the fluid obtained into the sterile specimen jar, ensure the syringe does not touch the inside of the jar
1. Secured the lid tightly
1. Print patient pathology identification labels
1. Attach patient pathology identification sticker to the specimen jar at the patient bedside, refer to Pathology Specimen Management Procedure
1. Confirm correct details with pathology request on DHR and verbal confirmation from patient
1. Ensure documentation and details on the specimen jar and Pathology Request include:
· Medical record number
· Surname
· Given name
· Date of birth
· Date and time of collection
· Type of specimen and site collected
· Collecting officer’s signature
1. Scan specimen labels and patient ID band to confirm collection in DHR
1. Place specimen into biohazard bag and send via the pathology delivery system, refer to PathologySpecimen Management Procedure
1. Discard equipment and gloves into clinical waste receptacle
1. Attend hand hygiene by either hand washing or using ABHR
1. Document the procedure in the patient’s clinical record.
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Equipment
Alcohol based hand rub (ABHR)
Dressing trolley
Detergent impregnated wipes (to clean trolley)
Personal protective equipment (PPE) includes safety goggles or face shield and gown
Clean gloves
Sterile gloves (optional)
General waste receptacle
Clinical waste receptacle
Basic dressing pack
Sodium chloride 0.9% x 30mL (at body temperature warmth)
Additional gauze swab 
Stitch cutter or a fine suture removal set 
Sterile gloves and gown 
Transparent occlusive dressing 
Steri-strips 
Jelonet
Padded tube clamps x 2

Procedure
1. Check patient’s clinical record for medical orders to remove ICC
2. Attend hand hygiene before touching the patient by either hand washing or using ABHR
3. Ensure patient’s privacy will be maintain throughout procedure
4. Explain the process and purpose of the ICC removal
5. Ensure patient has adequate analgesic cover prior to the ICC removal, at least half an hour before the procedure
6. Obtain patient’s verbal consent
7. Clean trolley with detergent impregnated wipes and wipe dry
8. Set up equipment on trolley at the patient’s bedside
9. Discard packaging in general waste receptacle
10. Ensure the patient is placed in a comfortable position
11. Confirm allergies to dressings or tapes
12. Turn off suction
13. Apply both tube clamps in opposite directions on the ICC tubing close to the insertion site as per image below.
[image: A person holding a surgical instrument
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14. Attend hand hygiene by either hand washing or using ABHR
15. Don PPE prior to opening sterile equipment
16. Open the basic pack and position equipment using the setting up forceps
17. Attend hand hygiene by either hand washing or using ABHR 
18. Don clean gloves
19. Expose the wound site
20. Remove the soiled dressing with setting-up forceps
21. Discard the dressing and forceps and gloves into the clinical waste receptacle
22. Attend hand hygiene by either hand washing or using ABHR
23. Instruct the patient in the method of a valsalva manoeuvre by asking the patient to take a deep breath and hold it while the ICC is removed
Rational: The valsalva manoeuvre will raise the intra-thoracic pressure, decrease venous return and prevent air being drawn into the chest cavity and circulation 
24. Practice with the patient to ensure the patient is competent in the manoeuvre
25. Attend hand hygiene by either hand washing or using ABHR
26. Don sterile gloves
27. Prepare an occlusive dressing for the site by folding gauze and steri-strip and placing it on the centre of the transparent occlusive dressing. 
28. Ask the assistant to cleanse the wound in an ever-increasing circular motion using sodium chloride 0.9%
29. [bookmark: _Hlk92441164]Observe the insertion site for infection, refer to Wound Prevention and Management Procedure
30. Report any concerns of infection to the MO immediately, if wound swab is required refer to Wound Prevention and Management Procedure
31. Ensure site is dry, use dry gauze if needed to dry site
32. Remove the anchoring suture (not all ICC have anchoring sutures).

Alert: If the ICC is secured with a purse string suture do not remove the suture. This type of suture is used to provide closure to the insertion site post removal of ICC.

33. Support the ICC after the suture is removed to prevent premature dislodgement
34. If a purse string suture is insitu, ensure the ends are untied and ready for removal of ICC
35. Ensure an assistant is ready for removal procedure
36. Place index finger and thumb on skin edges around the catheter
37. Instruct the patient to perform the valsalva manoeuvre
38. Pinch skin edges together as catheter is withdrawn 
39. Remove the ICC in a steady continuous motion 
40. Instruct the assistant to tie purse string if applicable or apply steri-strips for wound closure immediately after ICC removal
41. Apply pre-prepared steri strip, gauze and occlusive dressing over site (dressing must remain insitu for 24 hours)
42. Instruct the patient to breathe normally

Alert: 
There should be no excessive force required to remove the drain. If any resistance is met, stop the procedure and request senior MO review
Patients without a purse string or difficult sealing of ICC site must use Jelonet dressing for 24 hours, and the ICC site should be dressed with dry gauze and tegaderm.

43. Ensure full occlusive seal by running finger or hand around the edges of the dressing with firm pressure
44. Additional occlusive dressings may be required 
45. Discard equipment and gloves into clinical waste receptacle
46. Clean trolley with detergent impregnated wipes  
47. Attend hand hygiene by either hand washing or using ABHR
48. Ensure patient is comfortable with new dressing and understands when the next dressing change will be attended
49. Change dressing as frequently as required, at minimum the dressing must be changed at 24 hours and then every 48 hours
50. Document in patient’s clinical record:
· a description of the insertion site
· type of dressing applied
· signs of wound infection and actions taken

When More Than One Drain Insitu
When there are two (2) or more drains insitu, a single or multiple ICC can be removed.
The MO must clearly mark which drain(s) are to be removed and document in patient’s clinical records
Follow the above procedure for the removal of a single ICC or subsequent ICC
Ensure all ICC are clamped prior to removal of any ICC
If one ICC is removed, disconnect the “Y” connector from the drain and insert a large to large connector to the remaining ICC
On completion of the procedure unclamp the remaining ICC ensuring the tube and connection are secured as per Section 1 and redressed as per Section 5
Document the procedure in the patient’s clinical records. 

Care Post Removal of ICC
Immediately post removal a full set of vital signs and ICC observation must be performed and documented in the observation charts.
Observe for:
· Dyspnoea 
· Tachycardia
· Restlessness
· Decreased breath sound
· Increased oscillation and/or air leaks 
· Dressing site oozing or if lifting from skin (may require reinforcing).
An x-ray should be performed 4 hours after removal of ICC or earlier if ordered by the MO
Patients should rest in bed for 30 minutes after removal of ICC.

Alert: For patients who are to be discharged with sutures insitu, ensure the discharge documentation clearly states the sutures must be removed between 10-14 days. Ensure the patient is aware of when to make an appointment with their GP (or community nursing) for suture removal and are provided with education on ICC site care.
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Heimlich Chest Drain Valve 
Care of the ICC and Heimlich Valve 
Keep the ICC as straight as possible and do not kink the ICC or block the Heimlich valve
Ensure the valve is placed with the correct end to the ICC.  Instructions are on the Heimlich valve to ensure correct positioning
It is normal for small amounts of fluid and/or air to come out of the ICC and through the Heimlich valve.  The soft rubber tube will flutter or honking (a duck-like noise) may be heard as air escapes.   

Heimlich Valve Drainage Bag Change	
The drainage bag is changed weekly using a clean non-touch technique
Patients with minimal drainage may have a combine dressing loosely applied to the valve instead of a bag to collect drainage
The bag is emptied when it is ½ to 2/3 full.

Equipment
Soft pre-moistened cloths and Alcohol Based Hand Rub (ABHR)
Safety eyewear 
Clean gloves
Dressing pack
Drainage bag (Product ID: 10408, urine leg bag 500mL includes 4cm connecting tube)
Sterile scissors
Plastic blue sheet
Clinical waste receptacle.

Procedure
1. Inform patient (and parent/carer for paediatric patients) of the procedure and obtain consent, ensure patient comfort.
1. Attend to hand hygiene using soft pre-moistened cloths and ABHR.
1. Set up equipment.
1. Position patient sitting upright in a comfortable position.
1. Place the blue sheet under the patient.
1. Attend to hand hygiene.
1. The drainage bag must be vented to allow air to escape otherwise a tension pneumothorax may occur.  Cut a ½ cm hole in the top corner of the bag; ensure the hole is patent to allow air to escape. Insert the 4cm connecting tube into proximal connector of the drainage bag.  Ensure the connector tubing does not come in contact with a source of contamination during the procedure.
1. Attend to hand hygiene.
1. Don safety eyewear and clean gloves.
1. Disconnect the drainage bag from the Heimlich valve carefully without twisting the ICC.
1. Connect the prepared drainage bag to the Heimlich valve.
1. Examine the ICC from the dressing to the drainage bag to make sure there are no kinks or loops that could close off the chest drainage system.
1. Note colour and volume of drainage bag contents. 
1. Discard equipment.
1. Remove gloves and safety eyewear.
1. Attend to hand hygiene.
1. Monitor the patient post procedure for sudden onset of chest pain, dyspnoea or shortness of breath.  Should these signs or symptoms occur, ensure that the ½ cm hole is patent in the top corner of the drainage bag.  Examine the ICC from the dressing to the chest drain to make sure there are no kinks that could close off the chest drainage system.  Check that the connections are secure.  
Should the signs or symptoms persist seek urgent medical advice. For inpatients call a Code Blue/MET. Community Care Staff are to call 000 or 112 from a mobile telephone.  While reassuring the patient assess their vital signs.  Upon arrival of the Ambulance Officers hand over relevant patient information.
1. Document the procedure in patient’s clinical record and Drain Management flowsheet in DHR.

Atrium Express™ Mini 500 Mobile Dry Seal Chest Drain
Precautions
Do not obstruct positive pressure relief valve located on top of the unit.
Do not keep patient tube clamp closed during drainage collection or patient transport.
Do not connect any open luer-lock connector to the needleless luer port located on the front of the drain.
Do not use or puncture needleless luer port with a needle.

What to Check during Express™ Mini 500 Mobile Dry Seal Chest Drain System Operation
1. Placement of unit – During patient ambulation or when patient is in bed, always place the unit below the patient’s chest in an upright position. Use belt straps as directed for patient ambulation.
1. Suction port (hospital patients only) – When suction is required, firmly attach suction source line to suction port located on top of the unit.
1. Suction source (hospital patients only) – Suction source should provide a minimum vacuum pressure of -80 mmHg at 20 litres of airflow per minute.
1. Fixed suction regulator - the non-adjustable dry suction regulator is pre-set at -20cm H20 vacuum setting and will automatically compensate for moderate changes in vacuum source pressure.
1. Dry one-way seal valve – the dry seal valve does not require water for seal protection during patient use. The valve is not position sensitive.
1. Vacuum indicator - a √ mark symbol is visible in the vacuum indicator window when vacuum is present inside the chest drain unit. When no vacuum is present inside chest drain, the √ mark symbol will not appear. When no vacuum is present inside the chest drain unit, such as when the patient has an air leak on gravity drainage, the √ will not appear. The √ may appear intermittently with respiration.  If concerned that there is no √ mark symbol visible in the vacuum indicator window check all connections.  If still concerned replace the unit.  If there is still no vacuum present inside the chest drain, contact the MO for advice.
1. Collection chamber - the collection chamber is calibrated in 10mL increments up to a maximum capacity of 500mL.
1. Air leak detection - Fluid must be present in the collection chamber for air leak detection. If fluid is not present, add 20mL of sterile water or saline using a 20 mL luer lock syringe through the needleless access port located on the front of the unit. Temporarily tip the unit to the right until collection fluid appears in the air leak window. Bubbling in the air leak window when the chest drain is positioned on its side, will confirm a patient air leak. Immediately return the unit to upright position.  
1. Automatic high negativity release –The high negativity release valve located on the back wall of the unit automatically activates to limit maximum vacuum pressure to approximately -50cmH2O.
1. Positive pressure release valve (PPRV) - Located on top of the unit opens to release positive pressure automatically.
1. Sampling patient drainage – Fluid samples can be taken directly from the needleless luer port located on the front of the unit using a 20 mL luer lock syringe. 
1. System disconnection – Close the patient tube blue slide clamp on the patient line and clamp off the ICC with two padded Howard Kelly forceps prior to disconnecting the unit from the patient.  Depress the clear button on the inline connector and remove the unit from the patient.  Insert the blunt end of the red disposal cap into the unit to close off the unit for disposal.

Emptying the Express Mini via Needless Access Port
The Express Mini is emptied when it is ½ to 2/3 full.
Do not allow the Express Mini to completely fill with fluid or fluid may start to leak out. 

Equipment
Soft pre-moistened cloths and Alcohol Based Hand Rub (ABHR)
Safety eyewear
Clean gloves
Alcohol swabs
Luer lock syringe
Clean container
Clinical waste receptacle

Procedure
1. Inform the patient of the procedure and obtain consent.
1. Attend to hand hygiene using soft pre-moistened cloths and ABHR.
1. Don safety eyewear and clean gloves.
1. Swab the access port with one alcohol swab and allow to air dry for 30 seconds.
1. Screw the syringe firmly onto the port located on the bottom of the unit.
1. Pull the plunger back on the syringe to empty the fluid.
1. When the syringe is full, unscrew the syringe and empty the fluid into the clean container.
1. Repeat as necessary until empty.
1. Discard equipment.
1. Remove gloves and safety eyewear.
1. Attend to hand hygiene.
1. Document colour and volume of drainage in the patient’s clinical record and Drain Management flowsheet in DHR.

Replacement of the Atrium Express™ Mini 500 Mobile Dry Seal Chest Drain Unit
The chest drain unit is generally changed weekly.

Equipment
Soft pre-moistened cloths and Alcohol Based Hand Rub (ABHR)
Safety eyewear
Clean gloves
Padded tube clamps x 2
Atrium Express™ Mini 500 Mobile Dry Seal Chest Drain Unit (Product ID: 62221)
Luer lock syringe 20mL
20mL of sterile water or sodium chloride 0.9%
Alcohol swabs
Adhesive tape - 1.25cm wide
Clinical waste receptacle

Procedure
1. Inform patient of the procedure and obtain consent.
1. Attend to hand hygiene using soft pre-moistened cloths and ABHR.
1. Set up equipment.
1. Draw up 20mL of sterile water or sodium chloride 0.9% into the 20 mL luer lock syringe.
1. Swab the needleless luer port with an alcohol swab and add 20mL of sterile water or sodium chloride 0.9% to the collection chamber. Fluid must be present in the collection chamber for air leak detection.
1. Position patient sitting upright in a comfortable position.
1. Attend to hand hygiene.
1. Don safety eyewear and clean gloves.
1. Close the patient tube blue slide clamp.  
1. Clamp off the ICC with two padded tube clamps prior to disconnecting chest drain unit from the patient.
1. Remove red disposal cap from the unit. Depress the clear button on the in-line connector and remove the unit from the patient.  Connect the new unit to the patient tube.
1. Remove the 2 padded tube clamps on the ICC.
1. Open the patient tube blue slide clamp.  The clamp must remain open at all times when system is connected to the patient.  Move the blue slide clamp next to the in-line connector for visual checking.
1. Examine the ICC from the dressing to the unit to make sure there are no kinks or loops that could close off the chest drainage system.
1. Secure the ICC to the patient with adhesive tape; ensure this does not create any kinks.
1. Insert the blunt end of the red disposal cap into the unit to close off the unit for disposal.
1. Note colour and volume of chest drain contents.
1. Discard equipment.
1. Remove gloves and safety eyewear.
1. Attend to hand hygiene.
1. Monitor the patient post procedure for sudden onset of chest pain, dyspnoea or shortness of breath. Should these signs or symptoms occur, examine the ICC from the dressing to the chest drain to make sure there are no kinks or loops that could close off the chest drainage system.  Check that the connections are secure.  
If the signs or symptoms persist seek urgent medical advice. For inpatients call a Code Blue/MET. Community Care Staff are to call 000 or 112 from a mobile telephone.  While reassuring the patient assess their vital signs.  Upon arrival of the Ambulance Officers hand over relevant patient information.
1. Document the procedure in the patient’s clinical record and Drain Management flowsheet in DHR, noting the addition of 20mL of fluid to the collection chamber.
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Equipment 
· Two chest tube guarded clamps – for use in emergency only 
· Sealed bottle of sterile water for accidental disconnection
· Sterile occlusive dressings for accidental removal
· Suction equipment
· Suction tubing
· Atrium drain insertion kit
· Intercostal drain observation chart
· Fenestrated foam dressing, and occlusive dressings

Procedure 
[bookmark: _Toc199502576]10.1 Management
10.1.1 Clamping
· Clamping prevents drainage, and puts the patient at risk of developing a tension pneumothorax if an air leak is present.
· Therefore chest drains should only be clamped for the following:
· During collection unit or chamber changeover. Clamps must be removed once collection unit is exchanged
· Following rapid initial draining >1000mls within the first hour of catheter placement, notify medical officer – if blood do not clamp, notify medical officer immediately
· Accidental disconnection of UWSD collection unit from the intercostal catheter – clamp, monitor patient, reconnect collection unit as soon as possible, unclamp, and notify medical officer
· To clamp the catheter, use two Howard Kelly forcep clamps placed at opposite angles close to the patient end of the catheter.

10.1.2 Start of shift checks
· Patient assessment:
· Full patient assessment (using A-E or head to toe assessment)
· Vital signs – for respiratory assessment note respiratory rate, oxygen saturations, depth of ventilation, work of breathing, evidence of bilateral chest wall movement
· Auscultate breath sounds in all lung fields
· Notify medical officer immediately of deterioration noted in vital signs or respiratory assessment
· Chest drain, system and tubing assessment
· Check system is intact with no leaks
· Check water level in drain is adequate
· Check suction is on (unless otherwise directed by a medical officer) and check that the level of suction is as prescribed by the medical officer
· Equipment:
· Two chest tube guarded clamps are to be visible at the bedside while chest drain insitu
· Emergency equipment – bedside oxygen and suction functioning
· Bottle of sterile water and occlusive dressings that three sided dressing can be made from.

10.1.3 Patient Observations
· Vital signs
· Frequency of full vital sign monitoring following chest drain insertion is to be guided by the patient’s condition, however no less than a minimum of 4/24 while chest drain is insitu. 
· Respiratory rate and oxygen saturation should be documented 1-2 hourly with chest 
drain observation.

· Pain
· Chest tubes are painful, as the parietal pleura is very sensitive.  Patients require regular pain relief to maintain adequate ventilation and to facilitate mobilisation
· Pain assessment should be conducted and documented 1-4 hourly, and following administration of analgesia
· Prophylactic analgesia should be given at least 1/24 before any planned procedures, such as physio, dressing changes, or drain removal.

10.1.4 Chest Drain Observations
· Drain insertion site
· Observe for signs of infection and inflammation
· Check dressing every shift, that it is dry and intact. Change if excessive ooze, or leak
· Observe that sutures remain intact, clear of infection and secure.

10.1.5 Drain Specific Observations
· Drainage unit and tubing
· At NCH the Atrium Oasis UWSD is used 
· Assessment of chest drain, system and tubing
· Hourly observation of drain unless instructed by a medical officer
· The drain should be kept at least 60cm below the level of the patient’s chest at all times
· Keep tubing free of kinks and coils to facilitate drainage
· Ensure excess drainage tubing is positioned along the mattress so that there are no dependant loops of tubing. Tubing should be laid horizontally across the bed, before dropping vertically into the drainage unit
· Ensure all connections between chest tubes and drainage unit are tight and secure
· Tubing should be anchored to the patient’s skin to prevent pulling
· Ensure the unit is securely positioned on its stand, or hanging on the bed
· Ensure the water seal is maintained at 2cm at all time
· Observe for blocking of tubing by clots or debris.

· Suction
· Suction is required unless specifically instructed otherwise by a medical officer
· The level of suction or no suction needs to be clearly documented by a medical officer in the patient’s notes
· Wall suction should be set at -80mmHg to -100mmHg (low wall suction is not required for the Atrium Oasis UWSD, as the level of suction is controlled by the regulator dial).
· To check suction on the Atrium Oasis Drain:
· At -20cm H2O set on the suction control, the bellows should expand to the ^ mark
· Any visible expansion of the bellows is adequate for suction less than -20cm H2O
· If the bellows deflate, check the wall suction is still working, set to                 - 80mmHg, and that the suction tubing is not kinked
· In order to maintain the underwater seal, the water level should be maintained at the level of the dotted line within the water seal chamber.  This may be topped up when necessary with sterile water through the suction port.

· Drainage
· Milking of chest drains should only to be done with written orders from medical staff.  A Cochrane review found that there was no difference in output, cardiac tamponade, or surgical re-entry between stripping, milking and no manipulation.

· Drainage volume
· Document hourly the amount of fluid in the drainage chamber, both on the chest drain chart, and on the fluid balance chart
· Record type of drainage i.e. serous, haemoserous, frank blood, clots etc
· Monitor patient’s vital signs and notify medical staff if there is a sudden increase in the amount of drainage
· Notify medical staff if a drain with ongoing loss suddenly stops draining
· If the chamber tips over, and blood has spilt into the next chamber, tip the chamber up to allow blood to flow to the original chamber.

· Air leak (bubbling)
· An air leak indicates the amount of air that is being removed from the pleural cavity.  The air leak, if present, usually occurs on expiration, and is indicated by the presence of bubbles in the water seal chamber 
· Observe whether bubbling is continuous or intermittent
· Excessive or prolonged bubbling may be due to:
· Leaking around the drain tube – redress this with a waterproof dressing
· Persistent Pneumothorax
· Leaking connections – all connections should be a stable snug fit, taped with 1.25cm of adhesive tape, and observed 4th hourly
· If bubbling ceases suddenly check patient, then if patient stable check connections and ensure tube is not kinked.  If no rectifiable problem is found, monitor patient and notify medical staff immediately
· If a drain stops bubbling, an awake patient can be asked to take a deep breath and cough, as this may dislodge any blockage
· Note that bubbling will usually decrease as the lung expands.

· Oscillation (swing)   
The drainage fluid in the tubing of the chest drainage system will rise and fall (swing) during respiration.  If there is no drainage fluid present in the tubing, the swing is found in the water seal. Lack of swing may be due to:
· The lung is fully expanded
· The tube is blocked due to kinking or debris
· The tube may be displaced – check patient, auscultate over the insertion site, look for surgical emphysema, notify medical officer
· Note that swing usually decreases gradually as the lung expands.

[bookmark: _Toc15554384][bookmark: _Toc163830126][bookmark: _Toc195525004][bookmark: _Toc199502577]10.2 Patient positioning
· Nurse patient in a semi-fowlers position, or sitting out of bed, to facilitate breathing
· Regular changes in patient position should be encouraged to promote drainage
· During repositioning of the patient in bed, ensure tubing lines are free to move with the patient, to prevent accidental removal of the drain
· Ensure the chamber is below the patient’s chest at all times.

[bookmark: _Toc15554385][bookmark: _Toc163830127][bookmark: _Toc195525005][bookmark: _Toc199502578]10.3 Mobilisation/Transportation
Note: An RN/medical officer/physiotherapist competent in the management of chest drains must accompany any patient with a chest drain during mobilisation and/or transport out of the ward/unit
· If the patient is ambulant, the suction should be disconnected and left open to air
· Do not clamp drainage tube when moving/transporting patient because of the risk of tension pneumothorax
· Ensure that the chamber remains upright at all times during transport
· Take emergency equipment with you during transport, including equipment to manage complete dislodgement (sterile occlusive dressings) and tube disconnection (Howard Kelly clamps and a bottle of sterile water)
· Ensure suction is reapplied when patient returns to bed space
· NOTE: Do not turn off suction on the following patients, unless instructed by a medical officer:
· A patient who has suffered a tension pneumothorax
· A patient who has suffered a traumatic chest injury
· A patient who has undergone thoracic surgery.

[bookmark: _Toc15554386][bookmark: _Toc163830128][bookmark: _Toc195525006][bookmark: _Toc199502579]10.4 Changing a dressing
· The occlusive dressing around chest drain should be checked each shift
· Dressings should only be changed if they are no longer dry and intact
· There is no evidence for routine dressing changes, as this procedure is a risk for accidental drain removal 
· If there is new pyrexia, or other signs of infection, the dressings should be removed and the site inspected.  If infection is suspected, the wound should be swabbed.
· Redress with split gauze/fenestrated drain dressing, and an occlusive dressing. 

Equipment
· Alcohol based hand rub
· Dressing trolley
· Detergent impregnated wipes
· Basic dressing pack
· Clean gloves
· Sterile gloves
· Drain dressing e.g.: fenestrated foam
· Normal saline
· Tape
· Transparent occlusive dressing 
· Clean gown
· Personal protective equipment (PPE)
· Scissors
· Elastoplasts

Procedure
1. Obtain consent and explain procedure
2. Perform hand hygiene 
3. Don PPE before opening sterile equipment
4. Open equipment onto clean trolley at patient’s bedside
5. Perform hand hygiene, and don clean gloves
6. Removed soiled dressing
7. Observe the insertion site for infection
8. Discard dressing and gloves into clinical waste
9. Perform hand hygiene and don sterile gloves
10. Utilising aseptic non touch technique, clean site with saline soaked gauze
11. Apply fenestrated drain dressing to dry site
12. Cover with one or more occlusive dressings, ensuring occlusive dressing adheres to skin, leaving no potential leak sites
13. Discard of all equipment in appropriate receptacles
14. Document the change of dressing, and observation of insertion site in patient’s clinical notes

[bookmark: _Toc15554387][bookmark: _Toc163830129][bookmark: _Toc195525007][bookmark: _Toc199502580]10.5 Changing the chamber
· Chambers should only be changed when full or damaged
· The drain tubing must be clamped during chamber changes
· For patients on positive pressure ventilation the change-over needs to be rapid, within one breath cycle
· Ensure clamps are removed once the chamber change is completed.

Equipment
· New suction tubing
· New drainage unit (sterile water is included within)
· Protected Howard Kelly forcep clamps
· Tape (brown micropore)
· Scissors
· An assistant to pass equipment 

Procedure
1. Ensure aseptic non touch technique is used
2. Open packaging of new chamber
3. Discard outer packaging and perform hand hygiene
4. Open inner packaging, pull out stand of chamber and stand safely on the floor next to the existing chamber
5. Insert the volume of sterile water (supplied) to the 2cm line
6. Connect new suction tubing to the new drainage chamber. If available, connect suction tubing to wall suction without disconnecting existing suction.  Otherwise wait unit drainage systems have been changed over
7. Ask second person/assistant to hold the tubing close to the patient to prevent accidental removal
8. Perform hand hygiene and don PPE
9. Before removing the old chamber, clamp the drain tubing close to the patient
10. Within the timeframe of one breath, disconnect the tubing from the existing chamber, and immediately connect to the new chamber
11. Unclamp the drain tubing
12. Connect suction tubing to wall suction if not done so already
13. Secure connection between drainage unit tubing and patient tubing with lateral tape on opposite sides of the tubing as pictured below.  Do not wind tape around connection as this obscures the view:
[image: \\prddat02.act.lcm\users\roschmid\My Documents\My Pictures\rose pics\tube_connector.jpg]
14. To secure tubing to patient, to prevent pulling or accidental removal, tape a loop from skin around tube and back to skin on other side of tub, as shown below:
[image: \\prddat02.act.lcm\users\roschmid\My Documents\My Pictures\rose pics\omental-tape.jpg]
[bookmark: _Toc15554388]
[bookmark: _Toc163830130][bookmark: _Toc195525008][bookmark: _Toc199502581]10.6 Obtaining a pleural specimen

Equipment
· Alcohol based hand rub 
· Kidney dish
· 20ml syringe
· Alcohol swabs
· Clean gloves
· Personal protective equipment (PPE)
· Sterile specimen jar
· Patient identification label
· General and clinical waste disposal

Procedure 
1. Collect pathology request form, ensuring all fields completed by medical officer
2. Ensure privacy, and explain process and purpose of obtaining specimen to the patient
3. Confirm correct patient, and obtain verbal consent
4. Attend to hand hygiene
5. Don PPE and clean gloves
6. Clean the port with alcohol swab, allow 30 seconds to dry
7. Remove the required amount of fluid from the drainage tubing using a 20mls syringe
8. Inject the fluid into a sterile specimen jar, ensuring the syringe does not touch the inside of the jar
9. Secure the lid tightly
10. Attach patient identification label to the outside of the specimen jar
11. Ensure documentation and details on the specimen jar and pathology request form include:
a. Medical record number
b. Surname
c. Given name
d. Date of birth
e. Date and time of collection
f. Type of specimen collected
g. Collecting officers signature
12. Place specimen into biohazard bag and send via the pathology delivery system
13. Discard equipment and gloves into clinical waste
14. Attend hand hygiene
15. Document in patient’s clinical record

[bookmark: _Toc15554389][bookmark: _Toc163830131][bookmark: _Toc195525009][bookmark: _Toc199502582]10.7 Emergency management
10.7.1 Accidental Tube Disconnection (drainage system disconnects from catheter)
· Cross clamp the tubing closer to the patient than the disconnection 
· Prepare and connect a new drain and tubing immediately
· Unclamp tubing
· If new drain is not immediately available and the patient is calm and cooperative, tubing may be placed unclamped into a bottle of sterile water until new chamber available
· Notify medical officer
· Observe and reassure patient
· Document vital signs especially RR 
· Document disconnection in clinical record.

10.7.2 Accidental Tube Dislodgement (drainage system and catheter completely removed from patient)
· Pinch the skin edges together with a gloved hand
· Ring for assistance
· Redress drain site:
· With vaseline infused gauze and an appropriate dressing occlusive pressure for pleural fluid
· Gauze dressing secured on three sides for pneumothorax 
· Notify medical officer
· Document incident in clinical record and vital signs especially respiratory rate
· Observe and reassure the patient
· Organise collection of equipment for reinsertion of catheter and reconnection of drain.

[bookmark: _Toc15554390][bookmark: _Toc163830132][bookmark: _Toc195525010][bookmark: _Toc199502583]10.8 Removal of Chest Drain
The decision to remove the drain is made by the medical team and needs to be documented in the patient’s notes.

Equipment
[bookmark: _Hlk163825893]Alert: Two practitioners required if the patient has a purse string suture
· Dressing trolley, and detergent impregnated wipes to clean trolley
· Personal Protective Equipment (PPE), gown, mask, goggles
· Sterile dressing pack
· Gloves (protective, and sterile)
· Sterile suture removal kit
· Chlorhexidine solution
· Sterile gauze
· Sodium Chloride 0.9% pre-packaged – total 30mls
· Non-adherent and occlusive dressing
· Steri-strips if no purse string suture 
· Clinical waste bag
· Chest tube clamps (if there is more than one drain insitu)

10.8.1 Criteria for removal
· Absence of an air leak
· The volume of drainage should be less than 100 -150mls in the previous 24 hour period
· No evidence of respiratory compromise or failure, as evidenced by improved partial pressure of oxygen (Pa02) on arterial blood gas (ABG) analysis, or improved oxygen saturations to within limits appropriate to the patient; no increased work of breathing; and return to baseline for patient of bilateral breath sounds 
· No coagulation abnormalities or increased risk of bleeding
· No evidence of air or fluid accumulation on chest x-ray.

10.8.2 Analgesia
· Chest drain removal can be painful, so analgesia and techniques to minimise pain should be used.  Adequate analgesia should be administered to the patient at least half an hour before removal of the drain.

10.8.3 Risk mitigation
· Reduce the risk of introducing air into the pleura by removing the drain during expiration.  If more than one ICC is present, and they are connected via a Y connector to the same drain, a clamp may be used to prevent air being entrained by the remaining catheter during removal.

10.8.4 Pre procedure
· Introduce yourself, and explain the process and purpose of the procedure
· Identify patient with three identifiers
· Ensure patient understanding of procedure
· Obtain verbal consent
· Teach exhalation technique for removal, to ensure compliance.  If able, the patient should be asked to perform a Valsalva manoeuvre (forced expiratory effort against a closed glottis)
· Ensure privacy.

Procedure
1. Perform hand hygiene and don protective equipment, including disposable gloves
2. Position patient with head of bed slightly elevated, in supine position
3. Turn off negative pressure suction (if on)
4. Remove dressing
5. Observe site for infection, determine if swab needed
6. Remove gloves, and perform hand hygiene
7. Open dressing pack and all other consumables onto trolley, prepare gauze with Chlorhexidine solution
8. Don sterile gloves
9. Prepare dressing by placing non adherent dressing onto occlusive dressing
10. Using Sodium Chloride 0.9% soaked gauze cleanse the wound in an ever-increasing circular motion
11. Ensure site is dry, use dry gauze if needed to dry site
12. Identify the purse-string suture, unwrap from tube, and offer this to the second practitioner
13. Cut anchor suture (the suture holding the drain in place) with suture cutter
14. Support the catheter after the suture is removed to prevent premature dislodgement
15. Ask the second practitioner to prepare a half knot
16. Instruct the patient to exhale and perform Valsalva, or time removal with expiratory cycle on ventilator. During exhalation remove the drain firmly.  Pinching the edges of the skin together, remove the drain using smooth, but fast, continuous traction
17. The second practitioner should immediately tie the purse string, using a square or reef knot (as per picture below) to secure, and tell patient to breath normally
18. The purse string should not be tied so tightly that it could cause tissue damage
19. Observe exit site after removal, to ensure no air is escaping.
[image: http://www.netknots.com/files/6413/2990/8389/square-knot.jpg]
20. If there is no purse string present, remove drain with one hand, while holding the other at the surrounding skin ready to pinch the opening closed, then immediately seal with steri-strips and occlusive dressing.
21. Dispose of equipment safely, clean trolley and perform hand hygiene
22. A chest x-ray will usually be ordered following removal, to detect any new fluid or air collection
23. Clinical status (changes to respiratory rate, oxygen saturations, heart rate and work of breathing) are the best indicators of re-accumulation of air or fluid
24. Immediately post removal, assess air entry with stethoscope and assess respiratory status, including vital signs, and document.

10.8.5 Possible complications 
·  Pneumothorax
·  Recollection of fluid/air
·  Bleeding from drain site
·  Infection
· Subcutaneous emphysema - air trapped under the skin.

Monitor for complications listed above and if identified, notify senior medical officer immediately and document in patient’s clinical record.
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The patient and/or carer must be assessed for capacity and suitability to manage the ICC and mobile chest drainage system in the community prior to discharge home. Patients and/or carers assessed as suitable are educated prior to discharge home on the key management points as outlined in Attachment 2. The equipment required to be provided to the patient and/or carer are at Attachment 2.

ICCs are not removed in the community, refer the patient back to the treating MO for assessment and removal of ICC.

The principles of care of a patient with an ICC in the community are the same as the care in the hospital except for the following variances.

ICC Dressing Change Procedure
In the community the ICC dressing is changed every 48 to 72 hours or more often if required see Section 5 – Dressing Change

Patient Emergency Treatment Plan
The patient and/or carer will be educated in hospital prior to discharge home to:
Perform the Valsalva Manoeuvre and if air leak present apply a sterile dressing taped on three sides only if (to ensure air can escape) or if no air leak apply an occlusive dressing should the ICC accidently dislodge from the chest wall.
Reattach the drainage system or apply two padded Howard Kelly forceps to the ICC close to the chest wall and in opposite, should the drainage system accidently disconnect from the ICC.
Seek medical advice, call 000 or 112 from a mobile phone immediately should any of the above events occur.
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Empyema is an uncommon complication of pneumonia and represents an accumulation of infected fluid in the pleural space.  It is a significant source of morbidity.
 
Empyema should be suspected in any child with pneumonia and persistent fevers despite 48 hours on intravenous antibiotics.

Initial investigations will include but are not limited to chest x-ray, chest ultrasound, blood tests and sputum test where available for MCS.

Management of empyema includes:
1. Supportive therapy (oxygen, analgesia, antipyretics, mobilisation and fluid management)
1. Antibiotic therapy
1. Pleural fluid evacuation. Evacuation is done both for diagnostic and therapeutic purposes. An ICC is inserted for evacuation and/or instillation of urokinase. 

Urokinase is a polypeptide extraction from human urine, which has a fibrinolytic effect. Fibrinolytic agents are a safe and effective treatment of loculated parapneumonic effusions (empyema) when injected into the intrapleural space.  Urokinase converts plasminogen to plasmin, which catalyses the breakdown of fibrin.  In empyema, it assists in the breakdown of fibrin bands that cause loculation and allows for better chest tube drainage of the infected material thus resolving pleural circulation by clearing pleural drainage pores.  The need for surgical intervention can be averted and morbidity and length of stay can be reduced. 

Contraindications for urokinase use:
Clotting abnormalities
Bleeding predisposition
Known hypersensitivity to fibrinolytics
Low platelet count 
Anticoagulation therapy
Broncho-pulmonary fistula
Renal or hepatic impairment

Equipment
	PIGTAIL CATHETER (Percutaneous)
	LARGE BORE ICC

	Sterile dressing towels 
	Sterile dressing towels 

	Basic dressing set
	Basic dressing set

	Sterile gloves
	Sterile gloves

	1 Plastic multipurpose tubing adapter
	2 Plastic multipurpose tubing adapters (1 Female and 1 male)

	Luer lock 3 way tap
	Luer lock 3 way tap

	Sterile luer lock injection site (bung)
	Sterile luer lock injection site (bung)

	Two plastic G-clamps
	Two plastic G-clamps

	Howard Kelly clamps x 2 with tips covered
	Howard Kelly clamps x 2 with tips covered

	Clear tape
	Clear tape

	Alcohol based hand rub (ABHR)
	Alcohol based hand rub (ABHR)



Note:  The pigtail/ICC requires a 3 way tap in order to instill Urokinase. In cases where a 3 way tap is not already attached, this must be inserted (see photo below) before the procedure can occur.  All non luer locked joins of the setup must be secured with clear tape using a ladder configuration (see image below).

	[image: percsetup]
	[image: ICCsetup]

	Percutaneous set up
	ICC set up




Straight tapes across connection
Connection
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Tape around tube on top of straight tapes


Image: Ladder Configuration

Urokinase administration  
Administration of Urokinase must only be undertaken by a MO
Syringes of Urokinase will be pre-loaded in pharmacy.  A Therapeutic Goods Administration (TGA) Special Access Scheme (SAS) form is required.
A pink “miscellaneous” line label may be affixed to the intercostal catheter when Urokinase is to be used, to signify the line as “intrapleural”, refer to National Standard for User applied Labelling of Injectable Medicines, Fluids and Lines Procedure
Dosage (ideally in consultation with a Paediatric Respiratory Consultant)
· Patient older than 1 year old - 40,000 IU in 40 mL of 0.9% sodium chloride  
· Patient younger than 1 year old - 10,000 IU in 10 mL of 0.9% sodium chloride
The dose is repeated 12 hourly for 3 days for a total of 6 doses

Before commencing administration procedure:
1. Ensure medical order for intrapleural instillation of Urokinase
1. Obtain preloaded syringe of urokinase from pharmacy
1. The child will require analgesia prior to the procedure, administer analgesia as ordered 
1. Ensure an assistant is available for the procedure 
1. Ensure a coagulation screen is completed for the patient prior to commencement of treatment, and afterwards if clinically indicated.

Procedure
The procedure is explained to the parents and child in developmentally appropriate terms.  Verbal informed consent is then obtained and documented in the patient’s clinical record by the MO, refer to Consent for Healthcare Treatment guideline .  

1. Attend hand hygiene by washing hands or using ABHR
1. Attend baseline vital signs including blood pressure (BP)
1. Attend to hand hygiene by washing hands or using ABHR and don clean, non-sterile gown
1. Prepare work surface and open sterile equipment
1. Perform a surgical hand wash (scrub) – 1 minute with antimicrobial soap solution
1. Apply sterile gloves and drape patient
1. Assistant turns off wall suction 
1. Swab 3 way tap connector with 2% chlorhexidine solution and allow to dry
1. Attach urokinase syringe to 3 way tap
1. Turn the 3 way tap so it is OFF to the Underwater Seal Drain (UWSD) and OPEN to the patient
1. Instil the urokinase SLOWLY over five minutes
1. Observe for leakage from the insertion site.  Decrease the rate of instillation if a leakage is seen.  If leaking persists, contact the Respiratory Consultant
1. When instillation is completed, turn the 3 way tap so it is OFF to the patient.  Double clamp the ICC/percutaneous drain with the G-clamps on the patient side of the 3 way tap 
1. With G-clamps insitu, the ICC/percutaneous catheter may be disconnected from the UWSD, and a sterile injection site (bung) used to cap the port on the 3 way tap.  This may aid the child’s mobilisation.  Keep the tip of the UWSD tubing sterile using a sterile cap or drape
1. Attend to hand hygiene by washing hands or using ABHR.
1. Document procedure in patient’s clinical record including required clamp time.

Post Procedure
1. Nursing staff are to attend vital signs including BP 4th hourly
1. Reassure child and parents and ensure child is comfortable
1. Chest drain remains clamped for 4 hours, unless otherwise specified 
1. Child is able to ambulate if able.  If unable to ambulate, turn the child from side to side every fifteen minutes until the drain is unclamped
1. Mark the drainage chamber of the UWSD at the end of specified clamp time
1. If disconnected from UWSD, clean tubing end with 2% chlorhexidine solution, allow to dry, then reconnect. Remove the G-clamps, turn 3 way tap ON to the patient and ON to the UWSD, turn on the suction 
1. Monitor drainage hourly
1. Document procedure in patient’s clinical record.

Adverse Reactions to intrapleural urokinase include: 
Common: Pain or discomfort
Infrequent: Allergic reactions including fever, chills, rash, nausea, headache, bronchospasm, anaphylaxis.
Theoretically, fibrinolytics may be associated with bleeding, however when appropriate dose guidelines are followed for intrapleural use, bleeding as a complication is not common.
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Outcome
Patients who require an ICC are managed as per this procedure.

Measures
· Annual review of clinical incidents related to ICC’s
· Annual review of consumer feedback about the management of ICC’s.
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Policies
· Informed Consent (Clinical)
· Waste Management 
· Nursing and Midwifery Board of Australia (NMBA) Requirements for Practice
· Clinical Records Management 

Procedures
· Infection Prevention and Control Healthcare Associated Infections Clinical 
· Patient Identification and Procedure Matching 
· Patient Identification – Pathology Specimen Labelling
· National User applied Labelling of Injectable, Medicines, Fluids and Lines
· Wound Prevention and Management
· Pathology Specimen Handling
· Drain Management
· Clinical Handover
· Clinical Records Management
· Discharge Summary Completion Inpatients
· Community Care Program Referral Management
· Care Planning – Community Care Program
· Community Care – referral of patients for medical review

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

Other
Australian Charter of Health Care Rights
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Atrium Express™ Mini 500 Dry Seal Chest Drain: is a disposable, waterless operating system with 500ml collection volume, a non-adjustable dry suction regulator
pre-set at -20cm H2O and a dry one-way valve for seal protection.

Heimlich Chest Drain Valve is a one-way flutter valve that is sensitive to pressure changes and used to drain air and fluid from the pleural space without aspirating air or fluid back into the pleural space.  It is constructed of soft rubber tubing. The valve is compressed at one end to form leaflets that control unidirectional flow. It pushes open to remove air and fluid from the pleural space and then closes to prevent air and fluid from re-entering the pleural space.

Pneumothorax: air in the space between the lungs and chest wall

Pleural Effusion: build-up of fluid between the layers of tissue that line the lungs and chest cavity

Tension Pneumothorax:  is a life-threatening condition that develops when air is trapped in the pleural cavity under positive pressure.

Valsalva Manoeuvre: is performed by attempting to forcibly exhale while keeping the mouth and nose closed to increase pressure in the chest, to prevent air entering the pleural space.
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Drain, drainage, drainage tube care, wound care, closed drainage, closed drainage, suction, wound drain, pleural drainage, urokinase, empyema, fibrinolytic, chest, ICC, intercostal, underwater seal.
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Attachment 1: Management of Chest Drainage System Complications
Attachment 2: Procedures for Education of the Patient and/or Carer

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.

Policy Team ONLY to complete the following:
	Date Amended
	Section Amended
	Divisional Approval
	Final Approval 

	28 January 2022
	Complete Review
	Lisa Gilmore, ED-Surgery
	CHS Policy Committee

	11/12/2024
	Amendments made to align with DHR processes.
	CHS Policy Team 
	CHS Policy Team

	30/05/2025
	Moved the NCH chest drains information from the Drains Management procedure into the Intercostal Catheter Management procedure
	Deborah Plant, ED Surgery
	CHS Policy Team



This document supersedes the following: 
	Document Number
	Document Name

	CHHS16/047
	Intercostal Catheter Management Insertion to Removal Infants Children and Adults (not neonates)

	
	





[bookmark: _Toc505936036][bookmark: _Toc195525019][bookmark: _Toc199502592]Attachment 1: Management of Chest Drainage System Complications

	Complication
	Possible Cause
	Nursing Interventions

	Substantially increased bloodstained drainage
	Active bleeding
Drainage of old blood
	Monitor vital signs. Observe for increased heart rate and decreased BP. Notify medical officer.
Measure drainage every 15-30 minutes to determine if continuous.
If 300-500mL per hour call Code Blue/MET

	Significant air leak in the water seal chamber
	Air leak from patients’ lung 
Large opening around drain
Faulty underwater seal drain
Poor connection to tubing
	Check dressing and ensure that it is secure.
Check the system for leaks.

If the leak is not found notify the MO

	No bubble in water seal chamber
	Sudden cessation:
Tubing is kinked
Obstruction e.g. Clots
Gradual decrease:
Lung has re-expanded
	Ensure that tubing is straight.
Check for tubing kinks.
Check vital signs and oxygen saturation levels. 
Notify MO

	Air escaping around catheter or catheter vent exposed at entry site
	Large skin opening
Surgical emphysema
	Remove dressing. Inspect insertion site and redress.
Check vital signs. 
Notify MO.

	Accidental disconnection / 
removal of chest tube
	Connections not taped securely
	Disconnection:
Clamp tube Place end of chest tube in bottle of sterile water to maintain water seal, unclamp while setting up new system. Tape securely after re connection. Do not clamp > 1 min
Removal of tube:
If air leak present: Apply dressing taped on 3 sides – vented, to allow air to escape but prevent air re-entering pleural space. 
No air leak: apply occlusive dressing.
Notify Registrar urgently.
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Equipment for Discharge for all Patients with an ICC:
Padded tube clamps x 2 
Occlusive sterile dressings x 3

For Patients with an Atrium Express™ Mini 500 Mobile Dry Seal Chest Drain Unit 
Atrium Express™ Mini 500 Mobile Dry Seal Chest Drain Unit x 1

Complications - when the patient and/or carer are to seek medical advice:
The patient reports pain at the ICC insertion site that does not lessen with analgesia.  The patient /family carer are to contact the nurse or MO. 
If the ICC dislodges from the chest wall, the patient is to perform the Valsalva Manoeuvre, if there is no air leak a sterile occlusive dressing is applied to the ICC site, if there is an air leak apply a sterile occlusive dressing secured with tape on three sides only (to ensure air can escape) as instructed.  Telephone 000 or 112 from a mobile phone.
If the drainage system dislodges from the ICC, immediately reattach it or apply two Howard Kelly forceps to the ICC close to the chest wall as instructed and seek urgent medical advice.  Telephone 000 or 112 from a mobile phone.
The connection between the ICC and the drainage system become loose, resecure the drainage system into the ICC and apply tape.  If the patient reports breathing difficulty or sudden unrelieved pain, telephone 000 or 112 from a mobile phone.
Air or fluid is coming from around the ICC insertion site, contact the MO or proceed to the Emergency Department for assessment or telephone 000 or 112 from a mobile phone.
If the patient develops sudden shortness of breath; check the ICC and drainage system are free from kinks. Check air can escape from the drainage bag on the Heimlich valve or the positive pressure relief valve located on top of Express Mini is not obstructed.  If these troubleshooting tips do not relieve the sudden shortness of breath, telephone 000 or 112 from a mobile phone.
A large amount of drainage suddenly occurs, contact the MO or proceed to the Emergency Department for assessment or telephone 000 or 112 from a mobile phone.
The Heimlich valve, which was fluttering, has stopped fluttering either the leak has stopped, or the ICC is blocked.   Contact the MO or proceed to the Emergency Department for assessment or telephone 000 or 112 from a mobile phone.
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