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1. Introduction and Who Guideline applies to  
 
This guidance is designed to be used as a learning aid for medical, nursing and allied 
health professional staff involved in the care of a child with a chest drain in a 
paediatric ward (does not include intensive care settings).  
 
Related documents: 
 
For care of chest drains on PICU/CICU please use UHL guideline 
Chest Drain Insertion UHL Childrens Intensive Care Guideline  C41/2016 
 
For care of chest drains on NNU please use UHL guideline 
Chest Drain Insertion UHL Neonatal Guideline C11/2012 
 
Empyema UHL Childrens Medical Guideline C127/2016 
 
 
2. Guideline Standards and Procedures 

 
a. Setting: 
 
Chest drains are typically used in the following settings:  
1) To remove the fluid or air from the pleural space or mediastinum (pleural 

effusions/empyema and pneumothorax respectively). 
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2) Post-operative cardiac, mediastinal or thoracic surgery to drain pleural cavity of 
fluid or air, to ensure apposition of parietal and visceral pleurae, and achieve 
adequate lung expansion. 

In the UHL paediatric service, they are generally inserted in paediatric theatres or in 
intensive care settings. 

b. Pre-insertion:  

In children with pneumonia, where chest drain is going to be inserted for empyema, 
and/or necrotising pneumonia, request surgical team to: 

a) Send pleural fluid for following samples (see empyema guidelines):  

i) pleural fluid microscopy, culture and sensitivity,  

ii) 16S rRNA PCR for pneumococcus and other bacteria,  

iii) cytology (especially if malignancy or TB is considered) and differential cell 
count. 

iv) pleural fluid biochemistry (LDH, glucose), 

b) Insert central access/ peripherally inserted central catheter (PICC) line as long 
course of intravenous antibiotics will usually be necessary. 

c) Place 3 way tap between chest drain and drainage system for ease of instillation 
of urokinase 

c. Immediate post insertion period: 

Insertion of the chest drain is beyond the scope of this guidance (refer PICU chest 
drain insertion guidance if necessary). The following important practice points are 
relevant for care of the child in the first few hours following chest drain insertion:  

a) Handover and documentation: A clear handover between surgical/ intensive care 
team and ward team is essential for management of chest drains. The following 
should be documented (a sample documentation sticker is appended – see 
appendix 1): 

i) Type of chest drain: place kit identifier in patient notes 

ii) Method of securing chest drain: Currently, there is no consensus within the 
surgical team regarding the method of securing chest drains. Some surgeons 
secure drains with sutures (e.g. purse string, stay suture) and some rely on 
dressings and fixation devices. In any case this should be documented 

iii) How much fluid has drained in theatre: see next section re-expansion 
pulmonary edema) 

iv) Recommendation for negative pressure/ suction on drain: It is common to 
have chest drain under free drainage initially (i.e. without negative pressure), 
and to have negative pressure applied only after 24 hours. There is anecdotal 
evidence of higher risk of re-expansion pulmonary edema (RPE, see next 
section) if negative pressure is placed too early. The surgeon may have 
different views based on the child/ clinical situation/ surgical findings, 
therefore this needs to be clarified and documented. 

v) Ensure that a Chest X ray is done (after child has been moved to the ward). 
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b) Re-expansion pulmonary edema (RPE): RPE is a rare, but potentially fatal 
complication of chest drain insertion. Risk factors of RPE include (1, 2):  

i) Longer duration of lung collapse due to empyema or pneumothorax 

ii) Rapid re-expansion of the lung following chest drain insertion  

iii) Younger patients 

iv) More common in first hour to first 24 hours of insertion of chest drain 

Though there are no formal studies, it is best practice to avoid draining 
more than 10 ml/kg in the first hour of insertion of chest drain (3). In case 
of pneumothoraces, avoid putting on suction in the first 24 hours.  

RPE manifests as clinical deterioration with increased work of breathing 
and low saturations. Chest X Ray is usually diagnostic. Management is 
supportive, and the child may need escalation to intensive care and 
positive pressure ventilation (1, 2). 

c) Analgesia and asepsis: 

i) Adequate pain relief is essential because parietal pleura is pain sensitive. In 
many children, especially post-surgical cases, patient/parent controlled 
analgesia is used. Local blocks with lignocaine/ equivalent are often placed in 
theatre. Please follow relevant guidance 

ii) Ensure paracetamol/ Ibuprofen are prescribed in all cases. Consider 
oramorph, especially in children not prescribed PCA 

iii) Ensure adequate asepsis, and Aseptic non touch technique (ANTT) protocols 
are adhered to while managing chest drains. 

d) Securing the chest drain: 

i) Chest drains are either sutured or otherwise secured in place. The mode 
of securing should be documented (appendix 1). Common ways of 
securing include: 

ii) Stay suture through the skin which is crisscrossed up the drain: 
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iii) Dressings and fixation devices: Some surgeons use dressings and 
fixation devices. It is good practice, wherever possible to use transparent 
dressings to allow inspection of drain site without removal of dressing (3). 
An omental tag of tape can allow the drain to lie a little away from chest 
wall to prevent tube kinking and tension at insertion site (3) 

 

iv) In all cases, ensure that there is no traction on the drain, to avoid 
displacement. This is especially important in smaller children, and should 
be emphasised to parents. 

e) underwater seal and negative pressure: 

i) All chest tubes should be connected to a unidirectional flow drainage 
system (such as an underwater seal bottle) which must be kept below the 
level of the patient’s chest at all times.  

ii) If this needs to be disconnected for a short time (e.g. mobilising the 
patient), clamp the chest drain proximal to the 3 way tap. Avoid clamping 
a chest drain that is actively bubbling (risk of tension pneumothorax.   

   
 
d. Chest Drain Care 
 
In this section we provide guidance for nurses undertaking the care of a child with a 
chest drain. This includes student nurses who have been assessed by their mentor 
as competent to carry out this task and performing this procedure under the 
supervision of a registered children’s nurse 
 
This guidance needs to be followed in conjunction with relevant infection control and 
consent policies to ensure the child receives safe care and children and families are 
able to understand the reasons for care to facilitate co-operation 
 
Resources required: 
Closed under water seal drainage system 2 chest tube clamps 
Sterile dressing for drain insertion site if oozing fluid 
Tape to secure tubing to patient’s side (particularly on mobilising)  
Low pressure wall suction (as directed by medical staff) 
Fluid balance/Chest drainage chart 
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2.1 Procedure / Process for Chest Drain Care 
No Action 
1  

Surroundings: 
 

• At least two chest drain clamps must accompany the child at all 
times. 

• Ensure bed space is free and tidy and access to emergency 
equipment is available at all times. 

• If low suction is required (this should be documented by medical 
staff) then ensure a separate suction device is also available at the 
bed space.  

• Appropriately trained nursing staff must supervise the use of chest 
drain suction if requested by surgical team 

• Regular checks should be made to ensure suction is 
maintained at the correct level (usually 3-5kpa 22-37 mmHg) 

2  
Drainage tube: 
 

• Ensure child / young person is in a comfortable lying or sitting 
position prior to manipulation of the tubing or bottle. 

• Always keep the level of the drain below patient’s chest height  (if this 
is not possible refer to section 5 below on chest drain clamping). 

• Record drainage hourly on fluid balance /chest drainage chart.  
• Lift redundant loops of drain prior to recording. 
• Change drainage bottles daily when full or every 3 days.  
• Date drainage bottles once in use 

 
3  

Documentation: 
 
Document hourly drainage (noting type and amount) in the chest drain chart.  

 
Ongoing observations for duration of chest drain:   

Chest drain site: 
• Skin condition 
• Signs of infection 
• Signs of fluid leakage 
• Audible air leak 

 
  Hourly recordings of the following vital signs: 

• Temperature 
• Heart rate 
• Respiration rate 
• Oxygen saturations 
• Document blood pressure in the first hour, and every 12 hours. 

4  
Pain relief: 
 

Ensure child receives appropriate pain assessment and analgesia 
as needed to minimise pain of having drain in situ. 
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5  
Clamping: 
 

• If a drain needs to be raised above the patient’s chest then 
two clamps should be used on the drain (not the drainage 
tubing) to prevent drain bottle contents siphoning into the 
chest. 

• Chest drain needs to be clamped for 4 hours after instillation 
of urokinase, in cases of empyema. 

• Chest drains do not routinely need to be clamped for 
transfer or movement of the patient. 

• Clamps should not be left on for long periods of time.  
• If a patient has a continuous air leak (drain is bubbling all the 

time) it must never be clamped. If there is a suspicion of air 
or fluid collection causing respiratory distress, the drain 
should be unclamped 

6  
Urokinase: 
 

• Urokinase is instilled intrapleurally in cases of empyema. 
• Appropriately trained medical and nursing staff can instill 

urokinase intrapleurally.  
• For making up urokinase and dosage, refer pharmacy drug 

monograph /Medusa as appropriate. 
• For urokinase administration see appendix 2 

 
• In case a 3 way tap is not available, escalate to the medical team to 

administer.  Complete a datix. 
 

• In the absence of a 3 way tap, the drain and drainage tube are 
clamped, and disconnected. A bladder syringe is then used to instill 
urokinase to the chest drain. The drain and drainage tube is then 
connected, but left clamped for 4 hours. 
 

7  
Complications: 
 
Notify medical team if : 
1. Fresh blood draining out of the chest drain 
2. Clinical deterioration of patient. Think about 
 re-expansion pulmonary edema,  
 drain blockage and collection of fluid in chest,  
 air leak and tension pneumothorax,  
 secondary infection or progression of current infection. 

• Patient should be monitored as per nursing guidelines, ideally 
in an intensive care/ high dependency setting, or other ward 
that is used to management of chest drains. 

• Specific management of these situations is beyond the scope 
of these guidelines and support of paediatric respiratory team 
or intensive care team should be considered. 

 
3. In cases of pneumothorax and necrotizing pneumonia, notify 
medical team if drain stops swinging/ bubbling suddenly. 
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e. Chest Drain Removal 

The indications for removing chest drains in cases of pneumothorax include:  

• Lung re-expansion on chest x-ray. 
• No evidence of air leak for 24 hours. 
• Fluctuations in water seal chamber stop. 
• Drainage diminishes to little or nothing. 
• Comfortable respiratory effort. 

In cases of empyema, chest drains are usually kept in for the duration of urokinase 
therapy (normally 6 doses – 3 days). In certain situations, it may be necessary to give 
further doses, but this is a consultant decision. In case of treatment failure of 
empyema with standard chest drain +/- urokinase, the child should be referred for 
VATS procedure. 

In necrotising pneumonias, indications for chest drain removal include: 

1. No evidence of air leak or no evidence of worsening air leak after clamping.  

2. Lung re-expansion on chest x-ray. 

Decision for removing chest drain should be made by the medical team/ surgical 
team primarily looking after the child. 

Analgesia 

Removal of chest drains is a painful procedure and the patient will usually require 
analgesia. Consider IV Morphine bolus 5-15mins prior to procedure or Oromorph 
thirty minutes before. (Refer to the latest BNF for children for dosage). Distraction 
therapy by an appropriate member of staff may be useful. 
 
Procedure 
 
Chest drains to be removed by two nursing/medical staff.  Continuous saturations 
monitoring is mandatory until post procedure CXR has been reviewed. ECG 
monitoring is recommended, especially in mediastinal/ pericardial drains. Personal 
protective equipment including goggles must be worn as per hospital policy, and a 
strict aseptic non-touch technique must be applied during the procedure. 

 
If more than one is drain is present isolate the drain being removed. If the other 
drain(s) is/are on suction, continue with suction during the removal procedure. 
 
Free the fixing/stay suture from the skin with a safe sharp stitch cutter and with a 
sterile gloved fore finger place the tip of the finger in line with the top of the wound 
site.  
 
Count three breaths from patient and on the third inspiration when the lung reaches 
full inflation the same nurse/medic who is applying pressure with the sterile 
gloved finger pulls the drain with a free unrestricted motion. As it exits the 
wound site (felt by the finger tip) apply pressure with the fingertip to seal the wound. 
 
If present, the two free ends of the purse string suture are raised with tension by the 
2nd member of staff to ensure the wound is sealed, then tied under tension with at 
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least 5 knots. If no suture, then the wound should be closed with steri strips. The site 
is then inspected for any leaks and is cleaned with 0.9% saline on sterile gauze. The 
site is dried and protected with a padded soft pore dressing. The same routine will 
continue until the requisite numbers of drains are removed. 
 
Disposal 
 
Disposal of the chest drain and the tubing is facilitated by double bagging with the 
orange waste bags. 
 
Following drain removal 
 
 
A post drain removal chest x-ray must be performed and reviewed within four hours. 
In the event of sudden patient deterioration post chest drain removal, request urgent 
CXR stat, senior help and consider needle thoracocentesis (risk of pneumothorax). 
Continue regular observation of vital signs for at least four hours post drain removal. 
Skin suture needs to be removed after seven days. If patient is discharged prior to 
this, ensure it is documented in the discharge plan. 
 
 
3. Education and Training  
 
Nurses undertaking Urokinase instillation must complete the relevant training and 
LCAT assessment training staff nurses in ward 12/ HDU to instil urokinase. 
 
 
 
 
 
 
 
4. Monitoring & Audit Criteria 
 
None identified at present 
 

What will be  measured 
to monitor compliance 

How will compliance be 
monitored 

Monitoring 
Lead 

Frequency Reporting 
arrangements 
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APPENDIX 1: SAMPLE CHEST DRAIN DOCUMENTATION STICKER 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Patient Name : 
D.O.B. : 
Hosp No. : 
Or affix patient sticker 

Indication : 
Date : 
Location : 
Person (            Name, Grade, Specialty           )  

Type of Chest Drain 
Narrow Bore Pig Tail 
Narrow Bore Straight Tip 
Wide Bore 
Other  (          Specify Here          ) 

Method of Securing 
None 
Suture :       Stay           Purse String 
Proprietary Device   (          Specify Here        ) 
Others                     (          Specify Here        ) 

Ward Management 
PICC/Long Line 
6 Doses Urokinase 

Initial Management 
Pleural Fluid Sent for : 
MC&S               Cytology 
Drain Clamped after 10ml/kg 
Physiotherapy is not routinely recommended 
Perform CXR prior to removal of chest drain 
Please refer to UHL Children’s Hospital Guidelines for management of empyema in children for more information. 

Chest Drain Documentation Sticker 
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Appendix 2: Procedure for Administering Intrapleural Urokinase 

1. Inform the Nurse in Charge that procedure is required. Determine if it is appropriate for 
nursing staff to administer. If not, escalate to the medical team to administer (see. 2.1 
Procedure / Process for Chest Drain Care action 6) In the event that the drain does not 
have a 3 way tap – submit an incident report (Datix).  
 

2. Inform the patient and/or family of procedure. Obtain informed consent.  
 

3. Check local guidance for preparation of Urokinase and prepare using ANTT principles using 
IV drug tray (following IV policy as per Medusa - Paediatric Injectable Medicines Guide). 
 

4. Wear appropriate PPE and adhere to 5 moments of hand hygiene. 
 

5. Maintain privacy and dignity. Maintain a safe area ensuring emergency equipment is available 
including two clamps and a sterile dressing. Maintain a clean environment i.e. turn off fans. 
 

6. Ensure patient is on continuous oxygen saturation monitoring throughout administration of 
Urokinase.  
 

7. It is recommended that a sterile towel is placed between the patient and drain.  
 

8.  Close 3 way tap to patient (Figure 1) Attach a clamp to the drainage tubing near the 3 way 
tap. Avoid clamping the chest drain itself as it predisposes a risk of accidental displacement 
due to weight of the clamps.  
 

9. Remove bung and discard. Clean access port on drain using Chlorhexidine 2% and Alcohol 
70% wipe, firstly scrub the top of the port for at least 10-15 seconds and then using an 
alternative place on the wipe scrub the sides of the access port for 10-15 seconds and leave 
to dry for 30 seconds.  
 

10.  Attach luer lock syringe containing Urokinase to access port on the 3 way tap. 
 

11. Close 3 way tap to drainage bottle and open up to patient (Figure 2).  
 

12.  Instil Urokinase gently into the pleural cavity over 5 minutes or longer depending on patient’s 
tolerance. Monitor throughout for any changes in clinical condition. If concerned, stop 
procedure and escalate.  
 

13. On completion, close 3 way tap to the patient (Figure 3).  
 

14. Disconnect syringe. Clean access port using Chlorhexidine 2% and Alcohol 70% wipe, firstly 
scrub the top of the port for at least 10-15 seconds and then using an alternative place on the 
wipe scrub the sides of the access port for 10-15 seconds and leave to dry for 30 seconds. 
Apply a clean bung.  
 

15.  Leave 3-way tap closed and clamps insitu for 4 hours.  
 

16.  Drain insertion site, 3 way tap and clamps must be checked hourly. Additional hourly checks 
of the volume in the drainage bottle must also be monitored to ensure that no further drainage 
occurs.   
 

17.  If the chest drain is < 48 hours post insertion, vital signs should be monitored hourly. If > 48 
hours post insertion, vital signs must be monitored a minimum of 4 hourly, or as per clinical 
condition.  
 

18. After 4 hours remove clamps and open 3 way tap to allow drainage (Figure 4).  
 

19. Document using Chest Drain Monitoring sheet and patient’s medical notes.  
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Correct use of the 3 way tap 
 

 
Figure 1  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2  
 
 
 
 
 
 
 
 
 
 
 
Figure 3 
 
 

 

 

 
 
Figure 4 

 

 
 
 
 

Access Port  

Chest drain 
bottle 

Chest drain 
bottle 

Patient  

Syringe 
containing 
Urokinase 

Patient  

Access port 

Chest drain 
bottle Patient  

Chest drain 
bottle 

Patient  

Clamp drainage tubing, make sure 
3-way tap is in this position whilst 
cleaning the access port and then 
attach the syringe containing 
Urokinase. 

Once syringe containing 
Urokinase is attached to the 
access port, turn 3-way tap to this 
position, to open to the patient.  

Whilst Urokinase is insitu for 4 
hours, return the 3-way tap to 
this position and apply a clean 
bung. Check drain hourly to make 
sure it is still in correct position.  

After 4 hours, remove the clamp 
and put the 3-way tap in this 
position to allow the fluid to drain 
into the drainage bottle, it also 
prevents any potential leak from 
the access port.     
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Time Input/Drainage Total 
Drainage 

Since 
Insertion 

Chest Drain Insertion Site Comments 
Hourly 
Input 

Hourly 
Drainage 

Total Daily 
Drainage 

Swinging? Bubbling? Suction? Bottle 
changed? 

Clamps in 
correct 

position? 

Dressing 
intact/ 

changed? 

 

0100            
0200            
0300            
0400            
0500            
0600            
0700            
0800            
0900            
1000            
1100            
1200            
1300            
1400            
1500            
1600            
1700            
1800            
1900            
2000            

Name: 
S Number: 
DOB: 
Date: 

Date of Insertion: ____________________________ 
Reason for Insertion: _________________________ 
Drain Position: ______________________________ 
Secured by: _________________________________ 

CHEST DRAIN CHART 
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2100            

2200            
2300            
2400            

Ward 12 Paperwork – Updated 
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